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Objectives: This study aimed to investigate practice patterns for the
management of LS-associated endometrial cancer among Korean
gynecologic oncologists. Material and methods: Members of the Ko-
rean Society of Gynecologic Oncology were surveyed using a self-
administered questionnaire regarding their knowledge and clinical
management of LS by paper or e-mail. Results: Of the 49 participants,
the median age was 43 years (range, 30–75). The respondents worked
mainly in Seoul (25/49, 51.0%) and the capital area (16/49, 32.7%).
The average score on LS knowledge assessment was 3.8 (range, 0–8)
with a maximum score of 8. The following tools were used by the re-
spondents for the identification of inherited endometrial cancer: ob-
taining of family history (46.7%), immunohistochemistry (IHC) test
for four mismatch repair (MMR) genes (38.8%), and microsatellite in-
stability (MSI) test (8.2%) for all endometrial cancer patients. The in-
dications for recommending the germline MMR gene test were en-
dometrial cancer with a family history (5/49, 10.2%), patients who
met the Amsterdam II criteria (32/49, 65.3%), abnormal IHC test re-
sults (13/49, 26.5%), and abnormal MSI test results (8/49, 16.3%). Ap-
proximately half of the respondents recommended cascade testing
(28/49, 57.1%) to the family of the proband and recommended risk-
reducing management for MMR mutation carriers (27/49, 55.1%).
Conclusion: Gynecologic oncologists in Korea are not aware of genetic
risk assessment and patient counseling about LS. Therefore, it is nec-
essary to educate physicians and develop guidelines in this regard.
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1. Introduction
Endometrial cancer is the most common gynecologic can-

cer in the United States. It was estimated that 66,570 new
cases of uterine cancer would occur in 2021, with 12,940 re-
sulting deaths [1]. Endometrial cancer is the third most com-
mon gynecologic cancer in Korea. Its incidence has been

increasing steadily at an annual rate of 6.9% since 1999 [2],
and it is expected to become the leading gynecologic can-
cer with 3261 new cases being diagnosed in 2020, overtak-
ing cervix cancer (3148 new cases) and ovarian cancer (2941
new cases) [3]. Hereditary endometrial cancer (HEC) predis-
position syndromes account for up to 5% of all endometrial
cancer cases [4]. Lynch syndrome (LS), previously hered-
itary nonpolyposis colorectal cancer, is the most common
form of HEC. LS is caused by a germline mutation in one of
the four DNA mismatch repair (MMR) genes (MLH1,MSH2,
MSH6, and PMS2) or the epithelial cell adhesionmolecule (EP-
CAM) gene [5–10]. Individuals with LS have an increased
risk of developing cancers of the colorectum, endometrium,
ovary, small bowel, urothelium, biliary tract, and stomach
[11]. Among women with mutations inMLH1,MSH2,MSH6,
and PMS2, the lifetime risks of endometrial cancer are 20–
54%, 21–49%, 16–71%, and 13–15%, respectively [12–14].

AmongKorean endometrial cancer patients, themutation
frequency (limited to MLH1 and MSH2) is known to be 1.2–
4.4% [15, 16], similar to that reported previously in a West-
ern country [17]. Detecting LS in patients with endometrial
cancer is an important step in its clinical management. It
allows for cascade testing to diagnose family members who
may also have the disease. Furthermore, timely LS diagnosis
allows for follow-up to prevent the occurrence of other LS-
related cancers. The National Comprehensive Cancer Net-
work guideline recommends the LS screening pathway for
all newly diagnosed endometrial cancer patients, referred to
as universal screening [18]. Universal screening pathways
utilize tumor-based testing, such as immunohistochemistry
(IHC) for MMR protein loss, microsatellite instability (MSI)
testing, orMLH1 promotermethylation testing to triage indi-
viduals to undergo further germline genetic testing forMMR
genes.
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Table 1. Characteristics of respondents (n = 49).
No. of respondents %

Type of hospital where the respondent worked
University hospital 43 87.8
General hospital 3 6.1
Cancer-specialized hospital 3 6.1

Hospital location
Seoul 25 51.0
Regional metropolitan city 5 10.2
Capital area (Gyeonggi-do) 16 32.7
Local area 3 6.1

No. of endometrial cancer surgeries performed annually
0 0
<10 8 16.3
11–50 22 44.9
51–100 8 16.3
≥101 11 22.4

Studies on LS among patients with endometrial cancer
have been reported to be limited in Korea [15, 16, 19, 20].
To the best of our knowledge, there have not yet been any
reports on the practice patterns of HEC management in Ko-
rea. Therefore, the present study aimed to investigate how
gynecologic oncologists are managing LS in clinical practice
in Korea using a questionnaire.

2. Material andmethods
The present survey of practice patterns regarding HEC

was performed to the attendants (n = 115) at the Hereditary
Gynecologic Cancer Symposium (November, 2019) by paper,
andmembers of theKorean Society of GynecologicOncology
(n = 205) by e-mail. Duplicate responses were checked using
the last 4 digits of the supplied telephone number. The survey
was conducted using a self-administered questionnaire. The
questionnaire assessed the following: (1) respondent charac-
teristics (5 questions), (2) LS knowledge (8 questions), (3) ge-
netic counseling and universal screening test for detecting LS
(5 questions), and (4) risk management and cascade testing
for the family of the proband (2 questions). 104 responses
were submitted and 49 complete questionnaires considered
valid for inclusion in the analysis. The present study was ap-
proved by the institutional review board.

3. Results
The information of respondents is summarized in Table 1.

Most respondents worked in large organizations that special-
ized in the treatment of gynecologic cancer. Regarding the
province in which the hospitals were situated, the respon-
dentsworkedmainly in Seoul (25/49, 51.0%) and capital areas
(16/49, 32.7%). All respondents were specialized in gyneco-
logic oncology. At the hospitals in which most respondents
(41/49, 83.7%) worked, more than 10 cases of endometrial
cancer surgery were performed annually. The respondents
were predominantlymale (77.6%, 38/49), and themedian age
was 43 years (range, 30–75).

The average score on LS knowledge assessment was 3.8
points (range, 0–8) out of a possible maximum of 8 points.
The 8 questions used in assessing LS knowledge and the cor-
rect response rate for each question are listed in Supplemen-
tary Table 1.

The distribution of practice patterns related to genetic
counseling and universal screening are shown in Fig. 1. The
following response rates were recorded among respondents:
obtaining of family history for all endometrial cancer patients
(46.7%, 23/49), IHC test for the four MMR genes among all
endometrial cancer patients (38.8%, 19/49), MSI test for all
endometrial cancer patients (8.2%, 4/49), and recommending
MMR genetic tests to all endometrial cancer patients (12.2%,
6/49) (Fig. 1). Fig. 2 shows the responses to proper indica-
tions for recommending germlineMMR genetic tests: all en-
dometrial cancer patients (6.1%, 3/49), all patients with en-
dometrial and ovarian synchronous or metachronous cancer
(18.4%, 9/49), endometrial cancer patients with a family his-
tory of any type of cancer (10.2%, 5/49), endometrial cancer
patients who meet the Amsterdam II criteria (65.3%, 32/49),
patients with abnormal IHC test results (26.5%, 13/49), and
patients with abnormal MSI test results (16.3%, 8/49).

Approximately half of the respondents recommended cas-
cade testing (28/49, 57.1%) to the family of the proband and
recommended risk-reducing management of LS-related can-
cers for MMR mutation carriers (27/49, 55.1%). Genetic
counseling was predominantly provided by special consul-
tants (or teams) (75.5%, 37/49) (specialist, 25; laboratory
medicine specialist, 3; genetic counselor, 4; clinical research
nurse, 1; multidisciplinary team, 4) rather than the gyneco-
logic oncologist (12.2%, 6/49).

4. Discussion
The approach to identifying individuals at risk for LS is re-

ferred to as universal screening [18]. When screening with
only clinical criteria, such as the Amsterdam II criteria, based
on a personal history of cancer, a considerable number of LS
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Fig. 1. Practice pattern related to genetic risk assessment (n = 49). IHC,
immunohistochemistry for the four mismatch repair genes (MLH1, MSH2,
MSH6, and PMS2); MSI, microsatellite instability test; Genetic test recom-
mendation, germline MMR genetic testing.

patients may be missed. Approximately 50% of families who
meet the Amsterdam II criteria have a mutation in an MMR
gene [21]. However, these criteria are very stringent and lead
to missing as many as 68% of patients with LS [22, 23]. In
universal screening, tumor testing with IHC and/or MSI as-
sessment is used as the primary approach to all individuals
newly diagnosed with endometrial or colorectal cancer. IHC
refers to a process in which tumor tissue is stained for pro-
tein expression of the four MMR genes and loss of protein
expression by IHC in any one of the MMR genes guides fur-
ther genetic testing of the genewhose protein expressionwas
not observed. An MSI-high tumor refers to one with a pro-
portion of alterations in a predetermined panel ofmicrosatel-
lite repeat markers that indicates the loss of MMR activity. If
there is a high clinical suspicion for LS, even with a normal
tumor-based screening test result, genetic testing could also
be performed. More than 90% of LS tissues are MSI-high
and/or show loss of expression in at least one MMR pro-
tein on IHC [24]. This approach of universal screening yields
a sensitivity of 100% and a specificity of 93.0% in identify-
ing individuals with LS in colorectal cancer [25]. Therefore,
universal screening is recommended for all patients with en-
dometrial and colorectal cancers to maximize sensitivity for
LS detection and simplify the screening process.

In this regard, according to the results of the present ques-
tionnaire survey, a small number of respondents among gy-
necologic oncologists in Korea performed tumor test-based
universal screening for all endometrial cancer patients. Only
38.8% of respondents indicated that the IHC test for four
MMR genes was performed for all patients with endome-
trial cancer, and 8.2% of respondents performed the MSI test
(Fig. 1). In addition, we found that genetic testing for MMR
genes through tumor-based universal screening was not per-
formed frequently, except when the Amsterdam II criteria
were met as an indication for the germline MMR gene test.
When faced with an abnormal IHC test result, 26.5% of re-

spondents indicated that genetic testing would be performed
thereafter and when faced with an abnormal MSI test re-
sult, 16.3% indicated that genetic testing would be performed
(Fig. 2). In the same context, it could be confirmed that there
is a lack of knowledge about LS-related endometrial cancer
among Korean gynecologic oncologists. The average score
for questions on knowledge assessment about LS was 3.8 out
of 8 points (Supplementary Table 1).

Fig. 2. Indications for germline MMR gene testing (n = 49) (allowed
duplicate selection). EM, endometrial cancer; Ovary & EM, endometrial
and ovarian synchronous or metachronous cancer; FH, family history of any
type of cancer; IHC, immunohistochemistry for the four mismatch repair
genes (MLH1,MSH2,MSH6, and PMS2); MSI, microsatellite instability test.

Several reasons for the results obtained in the survey are
given as follows. First, the incidence of HEC is as low as less
than 5% of all endometrial cancers; accordingly, physicians
and the general public are less interested in it. Second, the
insurance coverage for tumor testing and MMR gene testing
for endometrial cancer patients in Korea are unclear. Third,
guidelines for genetic and tumor testing for identifying LS-
associated endometrial cancer have not yet been presented in
Korea.

Identification of LS is important both for individuals with
cancer and their families because LS exhibits an autosomal
dominant form of inheritance. After identifying LS, surveil-
lance offers an opportunity for early detection and preven-
tion of other cancers among mutation carriers. Moreover,
endometrial cancer is considered a sentinel cancer of LS,
which may help in detecting other LS-related cancers. Ap-
proximately half of the patients were diagnosed with en-
dometrial or ovarian cancer first preceding the development
of colon cancer among LS patients [17]. Improving the de-
tection rate of LS among these women increases the prob-
ability of reducing their subsequent risk of colorectal can-
cer. It is imperative that gynecologic physicians recognize
the association between these cancers and LS. In this sense,
it is encouraging that more than half of the respondents rec-
ommended risk reducing management for other LS-related
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cancers among mutation carriers (27/49, 55.1%) and recom-
mended cascade testing (28/49, 57.1%) to the family of the
proband. However, the question remains to those who re-
sponded that they would not recommend those efforts, as to
why they would not perform these tests. This is the reason
for calls for the need for continuous and systematic education
among physicians.

New anticancer agents, particularly immune checkpoint
inhibitors, have shown promising results among patients
with specific molecular markers such as MMR deficiency
or MSI-high tumors [26, 27]. Treatment with the pem-
brolizumab, one of the immune checkpoint inhibitors, in pa-
tients with advanced MMR-deficient cancers showed objec-
tive and complete response rates of 53% and 21%, respectively
[28]. Endometrial cancer is a representative cancer with a
high rate of MMR deficiency of 17–33% [26], and has been
in the spotlight as an excellent candidate for these inhibitors.

Based on the above reasons and the expansion of the clin-
ical application of genetic testing through next generation
sequencing testing in Korea, the clinical need for universal
screening tests for detecting LS in endometrial cancer is be-
coming increasingly important. Therefore, it can be said that
clinical efforts at actively detecting LS patients are essential
for gynecologic oncologists, who primarily treat and manage
patients with endometrial cancer. In addition, the release of
clinical guidelines on this issue is needed urgently in Korea.

The present study had several limitations. There were
only 49 respondents; this number was too small for the re-
sults to be subjected to statistical analysis. As the working
places of the respondents were mostly located in Seoul and
the capital areas (83.7%) (Table 1), the results of the present
study may not be generalizable or considered as being rep-
resentative of domestic practice patterns in the management
of HEC in Korea. There might also be selection bias as the
data were collected via a self-administered questionnaire. In
addition, no comparable studies have been conducted in Ko-
rea. Nonetheless, the present study serves as a starting point
for the development of HEC education programs and clearly
demonstrates the need and desire for such programs. This
is the first study, to the best of our knowledge, to investigate
practice patterns regarding themanagement of LS-associated
endometrial cancer among Korean gynecologic oncologists.

5. Conclusions
In conclusion, gynecologic oncologists in Korea are not

aware of genetic risk assessment and patient counseling about
LS-related HEC. Education of physicians and the develop-
ment of simple and cost-effective guidelines based on evi-
dence from the Korean population are warranted.
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