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Abstract: Lynch syndrome is an autosomal dominant genetic disease caused by the abnormali-
ties of DNA mismatch repair genes (MLH1,MSH2,MSH6 and PMS2),so the Lynch syndrome-
associated endometrial cancer(LS-EC) is different from sporadic endometrial carcinoma. The risk
of recurrence of the disease is higher,therefore the timely diagnosis and treatment of LS-EC is
important. In recent years,the diagnosis of LS-EC has been greatly improved due to the appli-
cation of new molecular diagnostic methods,including immunohistochemistry , microsatellite in-
stability and gene detection. This article reviews the genetic changes,clinicopathological fea-
tures, and screening, diagnosis, prevention , treatment of LS-EC.
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Table 1 The traditional screening method of LS

Mode

Screening mthod

Amsterdam [
guideline

Revised Bethesda
guidelines (rBG)

SGO 5%~10%
Diagnostic Mode

SGO 20%~25%
Diagnostic Mode

At least three relatives must have a cancer associated with LS (colorectal , cancer of endometrium,small bowel,
ureter, or renal-pelvis); all of the following criteria should be present:

(DOne must be a first-degree relative of the other two;

At least two successive generations must be affected ;

(3At least one relative with cancer associated with LS should be diagnosed before age 50 years;

(@FAP should be excluded in the CRC case(s)(if any);

(®Tumors should be verified whenever possible.

Tumors from individuals should be tested for MSI in the following situations:

(DCRC diagnosed in a patient who is younger than 50 years of age;

(@Presence of synchronous ,or metachronous , colorectal , or other LS-related tumors , regardless of age;

(B)CRC with the MSI-H histology diagnosed in a patient who is younger than 60 years of age;

@CRC diagnosed in a patient with one or more first-degree relatives with an LS-related cancer,with one of the
cancers being diagnosed before age 50 years;

B)CRC diagnosed in a patient with two or more first-or second-degree relatives with an LS-related cancers re-
gardless of age.

(DPatients with endometrial or colorectal cancer diagnosed prior to age 50;

@Patients with endometrial or ovarian cancer with a synchronous or metachronous colon or other Lynch/HN-
PCC-associated tumor at any age;

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

(@Patients with colorectal or endometrial cancer diagnosed at any age with two or more first or second degree
relatives with Lynch/HNPCC-associated tumors, regardless of age ;

(®Patients with a first or second degree relative that meets the above criteria.

(DPatients with endometrial or colorectal cancer who meet the revised Amsterdam criteria;

(@Patients with synchronous or metachronous endometrial and colorectal cancer with the first cancer diagnosed
prior to age 50;

(3Patients with synchronous or metachronous ovarian and colorectal cancer with the first cancer diagnosed pri-
or to age 50;

(@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);

(BPatients with a first or second degree relative with a known mismatch repair gene mutation.

WER S W EE) SR B /LS Fk S
IR
32 HFKRFELHFERZX
3.2.1 AFButs 2% @ %9 414L (mismatch-repair pro-
tein-immunohisto chemical , MMR-THC)

LS-EC 7]t LA 7] #2 B2 1) MMR & H &8 &
W o MLHI K& [F 978 5 P 4k 25 5 3 MLHI #1 PMS2
FEAHUR, T PMS2 58748 H H RIS PMS2 &
B 47 MLH1 A PMS2 25 HBk e WA I MLHT J
PR 2 75 R A, 5 U Sy R M 7 N B 5 )
FE, MSH2 HPF 5875 3 i 3 2L MSH2 I MSH6 4
FeahBeAe, WA A MSH6 28 728l R R R S Rk
MSH6 [k, skt MSH2 # 1 k2 o, MSH2 #l
MSH6 & [ [a] Ik e (7% 1 MSH2 2k 2 F21) ,
W MSH2 JEP 252, Jf HAR I EPCAM &
M #RIAEL EPCAM FEH 2 15 28 7% s #5F MSH6 8¢ PMS2
BB R A B, TR SR G T X B IR 15 R A
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Penta C Penta D™, 4 [ 2041 DNA 1y MSI #rid =
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K HEE P ZACM 7 (next-generation sequencing,
NGS), 51&450H 5B 5 A L NGS 1) 2 2 [ 7]
FF 0 AT L A Ak b A LS, B A R
fe BT NGS A3 AC J5 B A G il i | 78
Sanger ( 4 Al — QI P ——A i 28 11 I 32 ) 45 0
J7 ik LA PR e 4 BN RS NTP
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LR AT NGS F5 2 3 A5k . Of e i 52 5
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LS Wi2™, 9ibr b BRSERIKEE M Z 4 BEIT
Hl X B BT & BC B 9206 1 73 1 /KF i
LS EAS (HE BRI 25 X2 R, H AT
PN 3l B DAL PR AT vk (R e & S o 1
T A ) BB A iz H (Figure 1)

4 1S-EC B9FBh K8 Tr

LS & & B #A # EC MU, T ALY LS &
S DD A TR el DA W 0 5 3 24 ) 9 s e
RATE

12 B AT W i 7 O PRl . 28 B
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P OP SR ) (HRE A R AT K FR A 0 A AR ) R
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Patients younger than 60 years old or older but matching clinical and
pathological characteristics of LS

/

Tumor tissue is available

\

No tumor tissue

\

MMR protein deficiency

No MMR protein deficiency
MSI detection

MMR/EPCAM

NN

l \ gene detection

MSHG6 MSH2/ | |PMS2 MLH1/ Lf@%ij Low | High
protein MSH6 protein PMS2 frequency | | frequency
deficiency| |protein deficiency| |protein
deficiency deficiency \ /
MMR gene
NGS
MSH6 MSH2/ PMS2 Methylation
gene EPCAM gene detection of
detection gene detection MLH1 gene
detection promoter
No Methylation
methylation
|
MLHI gene Considering
detection sporadic EC
preferred

Figure 1 The flow chart of the screening and diagnosis of LS-EC
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M. B 25~30 2 JFUh, BEAFEIEAT 1 UCIARA K 2 Al 42
ARG A ;@XF T AR LA i B 0 W e 132

6 B =2

HHT, 5T LS-EC MBI 78 8dls K 28k 1 BR 55 %%
Kk E R, E N S5 T B ST S 7R & ik
X, BH T2 Wi B AR (an NGS) R FH T I IR, KoK
e T LS Wiz, BARE N L 5% LS-CRC 1t
KO LB BEY WA DRI ST HLF X LS-CRC
HEAT T 3K 12 W, R 18 7= BB AE X LS-EC ik
AN AL, PR PN R R T R A SIS B A
LS-EC MIRATIRF 85 22 AR | R B4 2124
e, W7 E N LS-EC 834 191236 A B i i . i
IR b 37 R A @ AT LS-EC Ik R #1362
R 45 R S LS FR B R B AT AR
A BEIE G o FK S 0 0 A O % V) Rl U 5 5 B
BF W IRAMEL AR 2 2E B B A 70 i K s i, R R
i, R R 2 IR

Sk

[1] Kato A,Sato N,Sugawara T, et al. Isolated loss of PMS2
immunohistochemical expression is frequently caused by
heterogenous MLH1 promoter hypermethylation in lynch
syndrome screening for endometrial cancer patients[J]. Am
Surg Pathol ,2016,40(6):770-776.

[2] Barrow E,Hill J,Evans DG. Cancer risk in Lynch syn-
drome[J]. Familial Cancer,2013,12(2).:229-240.

[3] Tafe LJ,Riggs ER,Tsongalis GJ. Lynch syndrome pre-
senting as endometrial cancer[J]. Clin Chemistry,2014,60
(1):111-121.

[4] Ferguson SE,Aronson M,Pollett A et al. Performance
characteristics of screening strategies for Lynch syndrome
in unselected women with newly diagnosed endometrial
cancer who have undergone universal germline mutation
testing[J]. Cancer,2014,120(24):3932-3939.

[5] Buchanan DD,Tan YY,Walsh MD,et al. Tumor mismatch
repair immunohistochemistry and DNA MLH1 methylation

testing of patients with endometrial cancer diagnosed at

MR 2017 £% 23 %% 6 H

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

age younger than 60 years optimizes triage for population-
level germline mismatch repair gene mutation testing[J]. J
Clin Oncol,2014,32(2):90-100.

Song T,Kim MK,Lee YY,et al. Women with double pri-
mary cancers of the colorectum and endometrium:do they
have Lynch syndrome?[J]. Eur J Obstet Gynecol Reprod
Biol,2016,199(1):208-212.

Wang YY,Wang Y,Ning Y,et al. Clinical consideration of
Lynch syndrome related gynecological tumor{J]. Progress in
Obstetrics and Gynecology,2013,22(7):523-526. [ T %
Yo, EB, T 45 Lynch 255 fiE AL DG IR IR £ 1 R
(). BARIE =R L2013, 22(7):523-526.]

Mills AM, Liou S,Ford JM,et al. Lynch syndrome screen-
ing should be considered for all patients with newly diag-
nosed endometrial cancer [J]. Am J Surg Pathol,2014,38
(11):1501-1509.

Garg K,Soslow RA. Lynch syndrome (hereditary non-poly-
posis colorectal cancer) and endometrial carcinoma [J]. J
Clin Pathol,2009,62(8):679-684.

Ryan P,Mulligan AM,Aronson M,et al. Comparison of
clinical schemas and morphologic features in predicting
Lynch syndrome in mutation - positive patients with en-
dometrial cancer encountered in the context of familial
gastrointestinal cancer registries[J]. Cancer,2012,118(3):
681-688.

Baglietto L,Lindor NM,Dowty JG,et al. Risks of lynch
syndrome cancers for MSH6 mutation carriers [J]. J Natl
Cancer Inst,2010,102(3):193-201.

Rumilla K,Schowalter KV, Lindor NM et al. Frequency of
deletions of EPCAM (TACSTDI) in MSH2-associated
Lynch syndrome cases[J]. J] Mol Diagn,2011,13(1):93-99.
Tutlewska K, Lubinski J, Kurzawski G. Germline deletions
in the EPCAM gene as a cause of Lynch syndrome-litera-
ture review[J]. Hered Cancer Clin Pract,2013,11(1):9.
Ligtenberg MJ, Kuiper RP,Geurts van Kessel A, et al.
EPCAM deletion carriers constitute a unique subgroup of
Lynch syndrome patients[]]. Fam Cancer,2013,12(2):169-
174.

Tan YY , McGaughran J, Ferguson K, et al. Improving
identification of lynch syndrome patients:a comparison of
research data with clinical records [J]. Int J Cancer,
2013,132(12):2876-2883.

Garg K,Leitao MM Jr,Kauff ND,et al. Selection of en-
dometrial carcinomas for DNA mismatch repair protein
immunohistochemistry using patient age and tumor mor-

phology enhances detection of mismatch repair abnormali-

533



Journal of Chinese Oncology,2017,Vol.23.No.6

(18]

[19]

[20]

[21]

[25]

[26]

(27]

ties [J]. Am J Surg Pathol ,2012,33(6):925-933.

Lu KH,Schorge JO,Rodabaugh KJ,et al. Prospective de-
termination of prevalence of lynch syndrome in young
women with endometrial cancer[J]. J Clin Oncol,2007,25
(33):5158-5164.

Masuda K,Banno K,Hirasawa A,et al. Relationship of
lower uterine segment cancer with Lynch syndrome:a
novel case with an hMLH1 germline mutation [J]. Oncol
Rep,2012,28(5):1537-1543.

Tafe LJ. Targeted next-generation sequencing for heredi-
tary cancer syndromes:a focus on Lynch syndrome and
associated endometrial cancer[J]. Mol Diagn,2015,17(5):
472-482.

Lancaster JM,Powell CB,Kauff ND,et al. Society of Gy-
necologic Oncologists Education Committee statement on
risk assessment for inherited gynecologic cancer predispo-
sitions[J]. Gynecol Oncol,2007,107(2):159-162.

Egoavil C,Alenda C,Castillejo A,et al. Prevalence of
Lynch syndrome among patients with newly diagnosed en-
dometrial cancers[J]. PLoS One,2013,8(11):e79737.
Musulén E,Sanz C,Mufioz-Marmol AM,et al. Mismatch
repair protein immunohistochemistry:a useful population
screening strategy for Lynch syndrome [J]. Hum Pathol,
2014,45(7):1388-1396.

Mojtahed A,Schrijver I,Ford JM,et al. A two-antibody
mismatch repair protein immunohistochemistry screening
approach for colorectal carcinomas,skin sebaceous tu-
mors,and gynecologic tract carcinomas [J]. Mod Pathol,
2011,24(7):1004-1014.

Riggi MC, Wernicke A,Salvo G,et al. Endometrial cancer
and Lynch syndrome:Immunohistochemical characteriza-
tion of endometrial cancer associated with changes in mis-
match repair protein expression [J].
2016,141:155.

Conklin CMJ, Longacre TA. Lynch syndrome in endome-

Gynecol Oncol,

trial carcinoma:a sentinel diagnosis [J]. Pathol Case Rev,
2014,19(2):78-84.

National Comprehensive Cancer Network. Genetic/familial
(version 2.2015) [J/OL].
National Comprehensive Cancer Network Web site. http://
www.ncen.org, 2016-08-20.

Sapari NS,Elahi E,Wu M,et al. Feasibility of low-

high-risk assessment: Colorectal

534

(28]

[29]

[30]

[31]

[32]

[34]

[35]

[36]

throughput next generation sequencing for germline DNA
screening[J]. Clin Chem,2014,60(12):1549-1557.
Fecteau H,Vogel KJ,Hanson K,et al. The evolution of
cancer risk assessment in the era of next generation se-
quencing[J]. J Genet Counseling,2014,23(4):633-639.
Pritchard CC,Smith C,Salipante SJ,et al. ColoSeq pro-
vides comprehensive lynch and polyposis syndrome muta-
tional analysis using massively parallel sequencing [J]. J
Mol Diagn,2012,14(4):357-366.

Sah S,Chen L,Houghton J,et al. Functional DNA quan-
tification guides accurate next-generation sequencing mu-
tation detection in formalin-fixed , paraffin-embedded tu-
mor biopsies|]]. Genome medicine,2013,5(8):77.

Aziz N,Zhao Q,Bry L,et al. College of American Pathologists’
laboratory standards for next-generation sequencing clinical
tests|J]. Arch Pathol Lab Med,2014,139(4):481-493.
Richards CS,Bale S,Bellissimo DB,et al. ACMG recom-
mendations for standards for interpretation and reporting
of sequence variations: Revisions 2007 [J]. Genet Med,
2008, 10(4):294-300.

Weissman SM,Burt R,Church J,et al. Identification of
individuals at risk for Lynch syndrome using targeted e-
valuations and genetic testing : National Society of Genetic
Counselors and the Collaborative Group of the Americas
on Inherited Colorectal Cancer joint practice guideline[]].
J Genetic Counseling,2012,21(4):484-493.

Lu KH,Daniels M. Endometrial and ovarian cancer in
women with Lynch syndrome:update in screening and
prevention|J]. Familial Cancer,2013,12(2).273-277.
Bartley AN, Luthra R,Saraiya DS, et al. Identification of
cancer patients with Lynch syndrome : clinically significant
discordances and problems in tissue-based mismatch re-
pair testing[J]. Cancer Prev Res,2012,5(2):320-327.
Rabban JT,Calkins SM,Karnezis AN, et al. Association of
tumor morphology with mismatch-repair protein status in
older endometrial cancer patients:implications for univer-
sal versus selective screening strategies for Lynch syn-
drome[J]. Am J surg Pathol,2014,38(6):793-800.

Staff S, Aaltonen M ,Huhtala H,et al. Endometrial cancer
risk factors among Lynch syndrome women:a retrospective

cohort study[J]. Br J Cancer,2016,115(3):375-381.

Bejs 72 & 2017 4% 23 %% 6



