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7Hereditary Cancers
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7.1  Introduction

Every year, epithelial endometrial cancer (EC) incidence accounts for 7% of all 
cancers in women worldwide, representing the fourth most common malignancy 
arising in women. In the United States alone, over 61,800 new cases are expected 
and over 12,160 women will die of this disease in 2019 [1].

According to the Division of Cancer Prevention and Control, the incidence of 
endometrial cancer in the United States is likely to increase more than for many 
other types of cancers [2]: the number of cases per year will rise from 48,301 in 
2010 to 63,119 in 2020 (+30.7%). Much of this increase is likely as a result of an 
aging population and more sedentary behaviors and the associated impact from obe-
sity. However, there is a subset of patients (up to 5% [3]) in whom endometrial 
cancer is a manifestation of a familial syndrome, due to a genetic predisposition.

Familial risk for endometrial cancer is classically seen in patients impacted by 
Lynch Syndrome (formerly known as the Hereditary Non-polyposis Colorectal 
Cancer [HNPCC] syndrome), which has an estimated prevalence of 2–5% of newly 
diagnosed EC [4] and Cowden Syndrome, which is associated with a PTEN 
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mutation. Although some reports suggest that mutations in BRCA1 or BRCA2, 
which are associated with Hereditary Breast Ovarian Cancer Syndrome (HBOCS), 
increase the risk of endometrial cancer, the data are controversial at best and no 
conclusive evidence is available to inform this question (Table 7.1).

The mutations in these syndromes are grounded in the germline inheritance of a 
single mutated allele of a tumor-suppressor gene. As one allele is inherited as 
mutated, the patient is more likely to develop a mutation or a loss of the function in 
the remaining allele. The loss of function of a cellular control is the basis of cancer 
development through lifetime [5].

In this chapter, we review the familial syndromes associated with an increased 
endometrial cancer risk.

7.2  Lynch Syndrome (LS)

Lynch syndrome, named after Dr. Henry Lynch, is a familial cancer syndrome man-
ifest by cancers affecting patients at an early age. In the general population, LS is 
present in about 1–600 to 1–3000 individuals [6]. Classically, it is associated with 
colorectal cancer although it is recognized now that EC is also a common manifes-
tation among women affected. LS is the most common cause of hereditary endome-
trial cancer [7] and accounts for 2–5% of all EC diagnoses. While HNPCC was used 
interchangeably with LS, it is no longer used [8] because of the heterogeneity on 
which it was applied to families who may or may not have had evidence of micro-
satellite instability on genomic testing.

The major phenotype of LS is colorectal cancer (CRC), and patients with LS 
have an estimated cumulative risk by age of 70 years of up to 55% of being affected. 
Beyond this, women with LS face a 30–45% lifetime risk of developing EC and a 
4–20% risk of ovarian cancer (OC), highlighting the importance of gynecologic 
screening in these patients [9–11]. Indeed, several datasets indicate that for women, 
the risk of EC may exceed the risk of colorectal cancer [12]. Beyond these tumors, 
patients with LS are also at increased risk of other tumors compared to the general 
population, including tumors of the stomach, urinary tract, pancreatic or hepato- 
biliary tract, small bowel, brain, and skin (Table 7.2). Even though LS screening 
diagnostics and therapeutics are also related to other cancers (colorectal and ovarian 
cancer mainly), the discussion of these other associations are beyond the scope of 
the present review and will not be discussed.

Table 7.1 Familial syndromes classically associated with endometrial cancer

Syndrome Gene Chromosome
Lynch
Mismatch repair genes MSH2

MLH1
MSH6
PMS2

2p21
3p21.3
2p16
7p22.2

Other genes EPCAM 2p21
Cowden PTEN 10q23.3
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7.3  Genetics

LS is characterized by germline mutations in mismatch repair (MMR) genes: every 
individual that inherits the mutation is at an increased risk of developing cancer dur-
ing their lifetime. The function of MMR system is to maintain genomic integrity by 
correcting base substitution mismatches and small insertion–deletion mismatches 
that are generated by errors in base pairing during DNA replication. The reported 
distribution of specific mutations in LS is 32, 39, 15, and 14% for MLH1 (MutL 
homolog 1), MSH2 (MutS homolog 2), MSH6 (MutS homolog 6), and PMS2 (post-
meiotic segregation 2) [13]. Recently, mutation in EPCAM (formerly known as 
TACSTD1) was associated with Lynch syndrome. EPCAM 3′ end deletions act 
through a mechanism of tissue-specific epigenetic silencing causing MSH2 gene 
primer hypermethylation and loss of expression [14].

Mismatch repair deficiency leads to an accumulation of genetic mutations and 
genomic instability. The most common event is base-pair mismatch in the microsat-
ellite regions, represented of repetitive nucleotide sequences (microsatellites) 
throughout the whole genome in coding and noncoding regions. This occurrence is 
known as microsatellite instability (MSI), a characteristic feature of LS-associated 
cancers. Mismatch repair can affect cell growth genes (TGFβR2 [15]) and of the 
DNA MMR genes themselves (hMSH3, hMSH6) that possibly drive the tumorigen-
esis in Lynch-related tumors.

Table 7.2 Cumulative risks of cancer by age 70 years in Lynch syndrome

Cancer
Risk in general 
population, % Risk in LS, %

Mean age at diagnosis, 
years

Colon 5.5 35–55% 69
MLH1/MSH2 Female: 22–53 27–46
MSH6 Female: 10 54–63
PMS2 Female: 15 47–66
Endometrium 2.7 30–45% 65
MLH1/MSH2 14–54 48–62
MSH6 17–71 54–57
PMS2 15 49
Stomach <1 0.2–13 49–55
Ovary 1.6 4–20 43–45
Hepato-biliary tract <1 0.02–4 54–57
Urinary tract <1 0.2–25 52–60
Small bowel <1 0.4–12 46–49
Brain/central nervous 
system

<1 1–4 50

Sebaceous neoplasm <1 1–9 NA
Pancreas 1.5 0.4–4.0 63–65
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Table 7.2 shows cumulative lifetime risk to age 70 of EC described in published 
reports.

The largest published dataset to date shows higher EC risk for mMLH1 carriers 
(54%) rather than for mMSH2 [16] (21%), with lower risk for mMSH6 carriers 
(16%). Even a much lower EC risk is related to PMS2 mutations [17]. EPCAM 
mutation carriers yield a very low EC risk compared to mMSH2 patients [18].

7.4  Clinical Features

LS-associated EC has a mean age of incidence in the late fourth decade, approxi-
mately 10 years earlier than the age of onset of sporadic EC [19]. For this reason, 
women with young onset EC (i.e., before 50) should be evaluated for LS, which 
impacts up to 10% of cases [20]. When such a tumor is diagnosed before 50 years it 
should be considered as a sentinel event [21], which often predates other cancer 
diagnoses by a decade.

Despite this younger age at diagnosis, there are few features to distinguish 
LS-associated and sporadic EC.  Broaddus [22] compared 50 women with 
LS-associated EC to 42 women with sporadic EC diagnosed at a young age (<50 years) 
and 26 women who had EC with MSI associated with MLH1 promoter methylation 
(not Lynch-related genetic alteration). Among women with LS-associated EC, only 
three carried a mutation in MLH1, 94% of these cancers were associated with an 
MSH2 mutation. LS-associated EC appeared to have less endometrioid histology 
tumors, compared to women with sporadic EC and those with disease associated with 
MLH1 promoter methylation (86% versus 98 and 96%, respectively), were less likely 
to have tumor associated with lymph-vascular invasion (24% versus 40 and 52%, P, 
0.005), were more likely to be stage I at diagnosis (78% versus 67 and 60%) and less 
likely to be stage III/IV at diagnosis (12% versus 26 and 36%). In addition, there 
appeared to be a trend among LS patients to have non-endometrioid histology. 
However, undifferentiated histology was only observed in EC associated with an 
MLH1 methylation. These reported differences had no statistical significance, if not 
otherwise reported, but they represent the only available comparison to date.

Some data suggest that the disease may arise from the lower uterine segment. In 
a study by Westin, et al. 29% of patients with LS-associated disease arose in the 
lower uterine segment, compared to only 1.8% in those with sporadic disease [23]. 
Finally, there does not appear to be any prognostic impact of EC based on whether 
or not it is associated with LS. This was illustrated by Boks et al. [24] who reported 
not only a similar distribution of histologic subtypes but also similar 5 years overall 
survival between the groups.

7.5  Genetic Risk Assessment

The purpose of a genetic risk assessment is to identify unaffected women at an ele-
vated risk of cancer related to LS and to identify patients with EC who may be at 
increased risk of second malignancies. Multiple organizations have developed 
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criteria to identify patients at an increased risk based on history and clinical factors 
(Table 7.3).

The International Collaborative Group on Hereditary Non-polyposis Colorectal 
Cancer established criteria to identify HNPCC families in 1991 first (known as the 
Amsterdam I criteria) [25]. These criteria were developed for research purpose and 
included history of three cancer cases involving relatives with at least one first rela-
tive of the other two, cancer diagnoses in at least two generations, and one cancer 
diagnosed before 50 years. The specificity of these criteria was high, but the sensi-
tivity was low as colonic malignancies only were considered.

The original criteria were broadened to include also extra colonic cancer diagno-
ses in an attempt to make identification of patients more sensitive in 1999 
(Amsterdam II) [26], although these criteria were criticized as because in several 
studies, only 13–36% of mutation carrier families met these criteria [27, 28]. In 
addition, sensitivity remained low (0.22, range 0.13–0.67), though it was associated 
with high specificity (0.98, range 0.97–1.0).

In 1997, the Bethesda guidelines [29] were developed as an alternative to 
Amsterdam criteria and were revised to incorporate all cancer types seen with LS in 

Table 7.3 Comparison between Revised Amsterdam and Bethesda criteria for Lynch Syndrome 
screening

Revised Amsterdam criteria for diagnosis of 
hereditary non-polyposis colorectal cancer Revised Bethesda guidelines
1.  Three or more relatives with histologically 

verified HNPCC-associated cancer (colorectal 
cancer, cancer of the endometrium, small 
bowel, ureter, or renal pelvis), one of which is 
a first-degree relative of the other two. 
Familial adenomatous polyposis should be 
excluded

1. CRC diagnosed at younger than 50 years

2. Cancer involving at least two generations 2.  Presence of synchronous or 
metachronous CRC or other 
LS-associated tumors

3.  One or more cancer cases diagnosed before 
the age of 50 years

3.  CRC with MSI-high pathologic- 
associated features (Crohn-like 
lymphocytic reaction, mucinous/signet 
cell differentiation, or medullary growth 
pattern) diagnosed in an individual 
younger than 60 years old

4.  Patient with CRC and CRC or 
LS-associated tumor a diagnosed in at 
least one first-degree relative younger 
than 50 years old

5.  Patient with CRC and CRC or 
LS-associated tumor at any age in two 
first-degree or second-degree relatives

a: LS-associated tumors include tumor of 
the colorectum, endometrium, stomach, 
ovary, pancreas, ureter, renal pelvis, biliary 
tract, brain, small bowel, sebaceous glands, 
and kerotoacanthomas
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2004 [30]. Features were added to the original Amsterdam criteria, including age of 
diagnosis, tumor features, and personal and family cancer history. These guidelines 
have less strict criteria used to identify potential patients who might carry LS, but 
result in a higher sensitivity of 0.82 (0.78–0.91) although specificity is lower at 0.77 
(0.75–0.79) [31]. Despite the different criteria, neither appears able to identify all 
patients with mismatch repair gene mutations. Revised Amsterdam criteria and 
Bethesda guidelines are listed in Table 7.3.

In 2007, the Society of Gynecologic Oncologists (SGO) aimed to provide fur-
ther guidance on the role of genetic risk assessment based on clinical criteria 
(Table 7.4) [32]. In contrast to the Amsterdam I and Bethesda criteria, the SGO 
sought to stratify at-risk individuals into those in whom there is a 20–25% versus 
5–10% chance of having LS, for whom testing would be recommended or helpful, 
respectively. The society listed cancer affected patients, but also not affected high 
risk patients. The proposed approach is to offer genetic testing to women with a 
first- or second-degree relative with a known mismatch repair gene mutation, sec-
ondly to women with a first- or second-degree relative with a LS-related tumor, 
regardless of age.

Table 7.4 SGO Education Committee statement on risk assessment for inherited gynecologic 
cancer predispositions

Patients with greater than approximately 20–25% 
chance of having an inherited predisposition to 
endometrial, colorectal, and related cancers and for 
whom genetic risk assessment is recommended

Patients with greater than approximately 
5–10% chance of having an inherited 
predisposition to endometrial, colorectal, 
and related cancers and for whom genetic 
risk assessment may be helpful

1. Patients with endometrial or colorectal cancer 
who meet the Amsterdam II criteria

1. Patients with endometrial or colorectal 
cancer diagnosed prior to age 50

2. Patients with synchronous or metachronous 
endometrial and colorectal cancer with the first 
cancer diagnosed prior to age 50

2. Patient with endometrial or ovarian 
cancer with a synchronous or 
metachronous colon or other Lynch/
HNPCC-associated tumora at any age

3. Patients with synchronous or metachronous 
ovarian and colorectal cancer with the first cancer 
diagnosed prior to age 50

3. Patients with endometrial or colorectal 
cancer and a first-degree relative with a 
Lynch/HNPCC-associated tumora 
diagnosed prior to age 50

4. Patients with colorectal or endometrial cancer 
with evidence of a mismatch repair defect (i.e. 
microsatellite instability (MSI) or 
immunohistochemical loss of expression of 
MLH1, MSH2, MSH6, or PMS2)

4. Patients with colorectal or endometrial 
cancer diagnosed at any age with two or 
more first- or second-degree relativesb 
with Lynch/HNPCC-associated tumorsa, 
regardless of age

5. Patients with a first- or second-degree relative 
with a known mismatch repair gene mutation

5. Patients with a first- or second-degree 
relativeb that meets the above criteriaa

aLynch/HNPCC-related tumors include colorectal, endometrial, stomach, ovarian, pancreas, ureter 
and renal pelvis, biliary tract, and brain (usually glioblastoma as seen in Turcot syndrome) tumors, 
sebaceous gland adenomas and keratoacanthomas in Muir–Torre syndrome, and carcinoma of the 
small bowel
bFirst- and second-degree relatives are parents, siblings, aunts, uncles, nieces, nephews, grandpar-
ents, and grandchildren
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7.6  Computational Models

In addition to clinical criteria, computational models are also available. These use 
algorithms that take into account clinical features to calculate individual risk for 
having an LS gene mutation. They are most often employed if clinical criteria sug-
gest the presence of LS. Commonly used models are described below.

MMR predict model [33] uses sex and age at diagnosis of CRC, location of tumor 
(proximal vs. distal), multiple CRCs (synchronous or metachronous), diagnosis of 
EC in any first-degree relative, and age at diagnosis of CRC in first-degree relatives. 
http://hnpccpredict.hgu.mrc.ac.uk/.

MMRpro model [34] uses personal and family history of colorectal and endome-
trial cancer age at diagnosis and molecular testing results for MMR genes, if avail-
able. This calculator determines the risk divided for germline mutation and also 
indicated the risk for future cancer in presymptomatic gene carriers and other unaf-
fected individuals. http://bcb.dfci.harvard.edu/bayesmendel/software.php.

PREMM1,2,6 model [35] uses sex, personal, and family history of colorectal, 
endometrial, or other LS cancers. This calculator estimates for germline mutation 
risk. This model can be found at: http://premm.dfci.harvard.edu/.

It has been published that this model would be cost-effective improving health 
outcomes as primary screening of individuals between the ages of 25 and 35, fol-
lowed by genetic testing of those whose risk exceeds 5% [36].

These models, developed with different methods for different purposes and with 
the primary aim to distinguish patients at risk for LS-related CRC, included also 
LS-related EC risk assessment. Mercado [37] assessed the area under the curve, 
sensitivity and specificity of the abovementioned prediction models among 563 
population-based and 129 clinic-based endometrial cancer cases. Although the 
models were able to detect affected population (AUCs of 0.77, 0.76, and 0.77, 
respectively), in the clinic-based cohort the accuracy was lower (AUCs of 0.67, 
0.64, and 0.54, respectively). The conclusion was that computational models have 
limited clinical utility in determining which patients with endometrial cancer should 
undergo genetic testing for Lynch syndrome. Immunohistochemical analysis and 
microsatellite instability testing may be the best currently available tools to screen 
for Lynch syndrome in endometrial cancer patients.

7.7  Tumor Testing

For affected patients in whom LS risk is strongly suspected, genomic testing of the 
tumor should be performed [38] to identify MMR system mutations, and to guide 
the next germline mutation genetic test.

Immunohistochemistry (IHC) can recognize mismatch repair deficiency through 
the test of MMR panel (MLH1, MSH2, MSH6, PMS2) on endometrial or colorectal 
tumor tissue, showing protein loss of expression. As a complementary tool, micro-
satellite instability can be tested through a polymerase chain reaction (PCR) assay 
[39]. Depending on the distribution of DNA fragments between tumor and normal 

7 Hereditary Cancers

http://hnpccpredict.hgu.mrc.ac.uk/
http://bcb.dfci.harvard.edu/bayesmendel/software.php
http://premm.dfci.harvard.edu/


108

tissue, samples can be identified as MSI-high, -low, or stable, if no difference is 
shown. MSI-H is defined as instability in ≥30% of the examined microsatellites. 
Both MMR IHC and MSI testing have a high accuracy performance. IHC is pre-
ferred as a diagnostic tool, MSI testing can be considered in rare cases were no 
protein expression loss is shown in an individual with LS likely familiar history. 
Cases like that are when missense mutations occurs were a not functional MMR 
protein is produced. Indeed it is reported for MMR IHC and MSI testing [40] a 
sensitivity of 0.83 (0.75–0.89) and 0.85 (0.75–0.93), and a specificity of 0.89 (0.68–
0.95) and 0.90 (0.87–0.93) respectively.

It is important to note that MLH1 loss with or without PMS2 protein loss can be 
the result of MLH1 promoter methylation, which occurs in 20–30% of endometrial 
cancers and up to 20% of colorectal cancers. This is not an hereditary mutation and 
the differential diagnosis must be ruled out. Several available tools for testing meth-
ylation based on fluorescence-based real-time PCR [41, 42], or on gene sequencing 
methods (pyrosequencing) [43] are available to perform such an analysis.

For patients with colorectal or endometrial cancer, a practice bulletin endorsed 
by the SGO suggests that testing of all affected women irrespective of age of diag-
nosis is perhaps the most sensitive approach to the identification of women with LS 
[44]. However, it is also acknowledged this would increase the patients’ number 
tested by a factor of 3–4. Therefore, acknowledging that most women with either of 
these LS-related cancers present at a younger age, they ultimately recommend 
molecular screening of every CRC and EC diagnosed before age 60 years for LS 
when resources are available [45], and at least one subsequent report found that it 
was cost-effective [46]. SGO in a clinical practice statement [47] recommends uni-
versal screening to overcome lack of familiar history diagnoses, considering for 
screening also women older than 60 years.

To confirm the diagnosis, germline DNA mutation represent the definitive test. 
Also for unaffected patients where clinical suspect has to be confirmed, MMR and/
or MSI testing can be performed on peripheral blood, which can be used to screen 
for large rearrangements.

In all cases where genetic testing is concerned, careful pre- and posttest counsel-
ing is critical and full informed consent should be given. This includes resources to 
provide psychosocial support, information regarding financial repercussions, and 
frank discussions regarding ethical implications of testing (e.g., testing of minors), 
and options for cancer prevention (including the role of risk-reducing surgeries). In 
the US, the Genetic Information Non-discrimination Act (GINA) (http://frwebgate.
a c c e s s . g p o . g o v / c g i b i n / g e t d o c . c g i ? d b n a m e = 1 1 0 _ c o n g _ p u b l i c _
laws&docid=f:publ233.110.pdf) bars discrimination from employment or medical 
insurance coverage on the basis of genetic risk. However, this protection does not 
yet extend to other insurance types, including life and long-term care insurance.

7.8  Screening and Prevention

For patients with LS, screening is focused on gastrointestinal and gynecologic cancer. 
In one study, gastrointestinal screening with colonoscopy or sigmoidoscopy and bar-
ium enema every 3 years resulted in a lower incidence of colorectal cancer incidence 
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and death due to disease compared to a population that did not undergo screening 
[48]. These results were corroborated by a subsequent systematic review [49].

Although methods for screening for endometrial cancer are available, none have 
shown benefits in either earlier detection or survival. Dove-Edwin et al. [50] evalu-
ated the role of transvaginal ultrasound in women from one of 292 LS families over 
a period of 13 years. Only two cases of endometrial carcinoma were reported and 
neither was detected by surveillance screening. Renkonen-Sinisalo et  al. [51] 
reported their experience involving 175 women with MMR mutations using pelvic 
exam with endometrial biopsy. EC occurred in 14 cases, 11 of which were diag-
nosed by surveillance, 8 by intrauterine biopsies. Transvaginal ultrasound detected 
only 4 EC patients but missed 6 other cases. Intrauterine sampling detected 14 cases 
of potentially premalignant hyperplasia. Because of the potential for endometrial 
biopsy to detect disease, current guidelines suggest that this be performed every 
1–2 years, starting at age 30–35 years [44].

7.9  Prophylactic Surgery

For women, hysterectomy is reasonable option for cancer prevention. If performed, 
a bilateral salpingo-oophorectomy should also be done as women with LS are also 
at risk for ovarian cancer.

The benefit of prophylactic pelvic surgery was shown in one study where women 
with documented MMR mutations underwent prophylactic hysterectomy and bilat-
eral salpingo-oophorectomy were matched with controls without any surgery per-
formed. The reduction of risk was substantial: no tumor occurred in the surgery 
group (61 patients) versus 69 cases of EC among 210 patients. A comparable risk 
reduction was demonstrated for ovarian cancer occurrence, where no ovarian or 
primary peritoneal tumor occurred versus 12 cases among 223 patients [52]. The 
incidence of endometrial in those who did not undergo prophylactic surgery was 
33%. Of note, as discussed before, there are reports of intraoperative diagnoses of 
EC during prophylactic surgery in this population [51, 53].

A modeling study evaluated different screening strategies with risk reducing sur-
gery and concluded that annual screening starting at age 30 years followed by pro-
phylactic surgery at age 40  years was the most effective gynecologic cancer 
prevention strategy, but incremental benefit over prophylactic surgery at age 
40 years alone was attained at substantial cost [54]. Patients should be counseled 
telling that the substantial increase of cancer risk occurs after 40s, and that the pro-
phylactic approach before then is the most effective.

7.10  Chemoprevention

Chemoprevention against endometrial cancer may be provided by progestin-based 
oral contraceptives. These agents have a known impact on the overall incidence of 
EC [55] and are effective in preventing endometrial hyperplasia and early endome-
trial cancer treatment [56]. Studies demonstrated an increased breast cancer risk 
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related to combined hormonal replacement therapy (estrogens and progestins), but 
this evidence is not related to combined OCP.

Lu et  al. reported evidence of effect of progestin-containing OCPs or depo- 
medroxyprogesterone acetate (depoMPA) on endometrial proliferation in LS 
women [57], but the impact on subsequent cancer risk has not been adequately 
evaluated.

Although the data are limited, SGO/ACOG guidelines suggest the use of 
progestin- based contraception for chemoprevention in LS patients based on expert 
opinion.

NSAIDs and Cox-2 inhibitors have been tested as potential chemo preventative 
options in LS patients although most data come from studies to prevent colorectal 
cancer. For example, the CAPP2 [58] trial enrolled patients with LS and randomly 
assigned them to treatment with aspirin 600  mg per day or Novelose (resistant 
starch) for 4 years. The long-term analysis [59] showed a survival advantage for 
patients completing at least 2 years of aspirin treatment with a hazard ratio of 0.41 
(95% CI, 0.19–0.86, P = 0.02). In addition, there was a trend towards a lower inci-
dence of cancers, including those of the endometrium and ovary. Finally, there were 
no differences in adverse events reported and no protection for patients who under-
went chemoprevention for less than 2 years was evident.

Currently, no sufficiently indication should be made to extend this treatment 
to LS population [60] to decrease cancer risk. There is a recommendation to 
discuss an individual patient treatment choice, taking into account risks and 
benefits [61].

7.11  Other Cancer Syndromes Associated with an Increased 
Risk of Endometrial Cancer

7.11.1  Muir-Torre Syndrome

Muir-Torre Syndrome is an autosomal-dominant inherited skin condition character-
ized by sebaceous skin adenoma, epithelioma or and carcinoma, multiple keratoac-
antomas, and visceral diseases such as colorectal, endometrial, urological, and 
upper gastrointestinal cancers. It is considered a Lynch variant due to the same 
underlying mutations that drive these tumors as LS: MSH2 and MLH1 [62, 63]. As 
such, the cancer risk in this population is the same as LS. However, given the risk of 
skin carcinomas, screening for Muir-Torre syndrome-associated skin lesions among 
LS patients is recommended.

7.11.2  Cowden Syndrome

Cowden Syndrome is associated with an autosomic germline mutation in PTEN 
gene, and it is part of the PTEN hamartoma tumor syndrome. As its description, 
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individuals with Cowden Syndrome are at increased risk for benign and malignant 
neoplasias including skin and mucosal hamartomas, as well as intestine polyps. The 
greatest risk for women with CS is breast cancer with a lifetime risk of 85%, fol-
lowed by thyroid 35%, kidney 33%, endometrial 28%, and colorectal 9% cancers, 
and melanoma 6% [64, 65]. It is estimated that CS affects 1 in 20,000 individuals. 
The median occurrence of these diseases is 20–30  years. While general cancer 
screening is recommended [66], there are none specific to endometrial cancer. 
Instead, patients who develop abnormal uterine bleeding (menorrhagia or any 
bleeding other than normal period) should be referred for further evaluation.

7.11.3  Hereditary Breast Ovarian Cancer Syndrome

At this time, whether patients with hereditary breast and ovarian cancer syndrome 
(HBOCS), most commonly associated with mutations in BRCA genes, have an 
increased risk of endometrial cancer is controversial. Levine et al. studied a con-
secutive series of 199 Ashkenazi Jewish population with EC. He found that among 
this population, only three EC cases had BRCA1 or 2 mutations [67]. Notably, not 
even the 17 cases of papillary serous endometrial carcinoma were associated with a 
BRCA mutation. A separate prospective study showed that only 6 of 857 BRCA1 
and BRCA2 mutation carriers developed EC after an average follow-up time of 
3.3 years and in 4 of these cases, EC was also associated with tamoxifen use [68]. 
The low incidence of EC in BRCA carriers was underscored in a separate study 
which reported 17 cases of EC among 4456 women with a BRCA mutation after a 
mean follow-up of 5.7 years [69]. In this study, the Standardized Incidence Ratio 
(SIR) for BRCA1 carriers was 1.91 (95% CI: 1.06–3.19, p = 0.03) and for BRCA2 
carriers was 1.75 (95% CI: 0.55–4.23, p = 0.2). The SIR for women who received 
tamoxifen was 4.14 (95% CI: 1.92–7.87) and was 1.67 (95% CI: 0.81–3.07) for 
women who did not. The authors concluded that the higher endometrial cancer risk 
in BRCA1 mutation carriers was attributable to a history of tamoxifen use. For this 
reason hysterectomy at the time of prophylactic BSO may be a reasonable option, 
but only if subsequent treatment with tamoxifen is being considered. At present, 
there is no guidance on the role of hysterectomy or the risk management for EC in 
women with a BRCA mutation.

7.11.3.1  Recommendations for Lynch Syndrome, from SGO/ACOG 
Guidelines [43]

Limited or Inconsistent Scientific Evidence (Level B)
 1. Genetic risk assessment should be considered for unaffected women who have a 

first-degree relative affected with endometrial or colorectal cancer who was 
either diagnosed before age 60 years or who is identified to be at risk of Lynch 
syndrome by one of the systematic clinical screens that incorporates a focused 
personal and family medical history.

 2. Whenever possible, molecular evaluation for Lynch syndrome should begin with 
tumor testing.
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 3. Obstetric and gynecologic physicians and practices should adopt one of the fol-
lowing three approaches for assessing the possibility of Lynch syndrome in a 
woman personally affected with colorectal or endometrial cancer:
 (a) Perform tumor testing on any endometrial or colorectal tumor from a woman 

identified to be at risk of Lynch syndrome through a systematic clinical 
screen that includes a focused personal and family medical history.

 (b) Perform tumor testing on all endometrial or colorectal tumors irrespective of 
age of diagnosis.

 (c) Perform tumor testing on all endometrial or colorectal tumors diagnosed 
before age 60 years.

Consensus and Expert Opinion (Level C)
 – Progestin-based contraception, including oral contraceptives, may be considered 

for chemoprevention of endometrial cancer in women with Lynch syndrome.
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