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Korean Hereditary Tumor Registry

Hereditary nonpolyposis colon cancer(HNPCC) accounts for 1~6% of colorectal can-
cer. Mutations in the DNA mismatch repair genes(hMSH2, hMLH1 and hPMS1, hPMS2
and hMSHG6) are responsible for HNPCC. To evaluate the clinical characteristics of Korean
HNPCC patients, analysis were performed on the 176 patients from 40 HNPCC families
registered in the Korean Hereditary Tumor Registry. All the families in this study fulfilled
the ICG-HNPCC criteria. The control group consisted of 1,204 patients of nonhereditary
colorectal cancer operated at SNUH between 1991 and 1995.

The mean age of patients at diagnosis was significantly lower than the control group
(44.5 vs 56.1 years old). Thirty three percent of cancers were located proximal to splenic
flexure compared to 23% in control group. Among the 71 patients whose pathological
reports were available, 14 patients(20%) had synchronous colorectal cancer compared to
4% in control. Also 15 patients(21%) had synchronous adenomatous polyp and 3 patients
had both the synchronous cancer and polyp. Thus, overall 26 patients (36%) had multiple
colorectal cancer including polyp.

The cancers in HNPCC patients were detected at significantly earlier stage than
control(67% of HNPCC patients were Dukes A or B compared to 48% in control). Statis-
tically significant difference was not observed in tumor differentiation between HNPCC
and control group. In terms of treatment, 64% of patients received an extensive surgery
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over subtotal colectomy between 1995 ~1997 compared to 31% in the period of 1991~

1994.

In this series, we confirmed that Korean HNPCC patients have similar characteristics
with western countries in that an early age of onset, a proclivity for the proximal colon

and excess of synchronous colorectal cancers. However, relatively low incidence of

proximal colonic involvement and low rate of mucinous or poorly differentiated carcinoma

differed from the reports from the western countries.
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Table 1. Current status of HNPCC registration in korea

Families Male Female Total
SNU-H1~H26 81 43 124
SBH-H1 6 0 6
HLU-H1 5 1 6
KHU-H1~H2 5 2 7
KRH-H1 2 1 3
CNU-H1~H2 3 4 7
CSU-H1 2 1 3
PNU-H1~H3 6 4 4
USU-H1 ~H3 6 3 9

Total 40 families 116 60 176
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Fig. 1. Difference in age distribution between HNPCC and
sporadic colorectal cancer.

Table 2. Comparision of characteristics between HNPCC and nonhereditary colorectal cancer(control)

Variables HNPCC Control P-value
Age (mean) 44.5 56.1 <0.001
Sex (male : female) 19:1 14:1 0.140
Location of tumors (%)

Right colon 36.2 229

Left colon 25.0 214 0.001

Rectum 38.8 55.7
Synchronous colon cancer (%) 19.7 4.1 <0.001
Associated polyps (%) 21.1 12.5 0.037
Dukes A and B cancer (%) 67.4 48.3 0.001
Differentiation of tumor (%)

Well 348 26.1

Moderate 50.0 60.5 0.061

Poor 152 134
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Table 3. Extracolonic malighancies in HNPCC families

Type of cancer Number (*)
Endometrial cancer 8 (5
Gastric cancer 6 (3)
Hepatoma 3
Pancreatic cancer 3

Brain tumor 3 Q)
GB cancer 2
Leukemia 2 (1)
Other malignancies 7@

(*): Extracolonic malignancies occurred in colorectal
cancer patients

Table 4. Chronological change of operative methods in HNPCC

Type of operation

1991. 6~1994. 12

1995. 1~1997. 12

Segmental resection
Right hemicolectomy
Left hemicolectomy
Anterior resection
Low anterior resection
Miles’ operation
Other partial resections

Total or subtotal colectomy
Total colectomy
Subtotal colectomy
IRA*

18 (69.2%)
8

8 (36.4%)

N = NNW
p— e N e = QD

8 (30.8%) 14 (63.6%)
3 3
3 4
2 7

*IRA: Total proctocolectomy with ileorectal anastomosis
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Table 5. Difference of HNPCC and sporadic colorectal cancer: comparison between Korean and western people

Korean Western*
HNPCC Sporadic HNPCC Sporadic
Age 4.5 56.1 45.6 63.0
Sex (male : female) 19:1 14:1 1:1 male > female
Proximal colon(%)** 36.3 229 69.1 28.6
Rectosigmoid(%) 53.8 72.5 233 66.3
Synchronous colorectal cancer(%) 19.7 4.1 18.1 4.8
Dukes’ A and B (%) 67.4 48.3 68 53
Poorly differentiation(%) 15.2 13.2 37 15
*Cancer 1996, Lynch et al, **Proximal to splenic flexure
WS 1991 6~95. 127419} 96. 1~97. 12744 Q188 wAEh” o)F Lynch: 1977 Wit
2 ol 248 An 19198 1959744 g FE o 10 IEEFE I Ba
WAEE TAoE & BEAAE] 69%2 chrE shdA $A4 v EEF dAgelgE SolE A

A Wb, 1996137 1997 9] AdE BEA
Age] 36%2 S HAoPAAAE o]
o] 4%E XAsle] FEuge]l FHs W
[T U H(Table 4).

gzl e v &EF At 548
oA dxd zAget vims) 2e 3, 5
4 e A= g e AP E(FIL A,
o E)ellA = FAG £ vehliglod, b
Apell 4 o] o] @x, $Higere] Hlxst A
GEohE 23 A8} ¢he] WIEE ol Aeldt

o
A
T
ki

o )

R
w > ol

| &

FA71e ol & 7% el dste] AF
Moz WA A7} ool RaHQAAT 3
49 SI% Aol B 12l Ane
A9 AGl AQeekn AAHAAS. 22
Lynchd-& Warthine] 19131dof] B 513l ¢kulual 7}
Aol G7HAZ W)k AAle] Zobd ghulut
AAM, N HANE s =A% A, F2 o)
A3k AN Adets A2 $AH Aol

g

= A8, 19859 A4 £5F oAl
Al 40| 2 HaslH A Lynch X3 [ I8 ¥
TR, 1987 X8 9 A7|1AHA vhE g AR
stgich 1990dllE F3A v EEF oAt =
Al FHATI AAE HAaAD J|Fo) A=
Pgom®? fA4 v &FZ Y’ =X Lynch
F¥To] AAMAoZ A=)

SeElvEel e 34 S3tkate] ZaAel
25 A% Helo] A7=o] 1991 69
FRAA FG 5547 A= fH4 dAgE

zZ

4 4% 424 ol U SIAYL B
3L

o WY 4 g
t A%z dRde WRY 25l 42 9
ol w3 & Aoz AP 4 glon WA

AR Rolx WA o4, AEe] 54
3} s 2Ae) B4, ALAES Fold 5
o ek At Az Fol Aol
A WRge R 0L BAE WYoz A5



— KEBARIBHIMESE 1448 B 15% 1998 —

o 228 A7 1991 6YEE] 19979 12974A)
edis Y oA diAgtez FEh2
1,650 2] #AZF 2879 AU} KAA vlEF
A dAggsas AxA g 17%2 dehd
9ol mldiA e vlad kel ol d BHr}
Aol A e FAA vl EFS dAgte] 5k
32 AL JehiEA, 715l WE g AQle] £
HEog Qsle] YA 2AFHA=A N hafiAl
o @ g7 4e¥ e g A7
SAA vl EEZ AG-S v FA4 At
vl3l 8 7HA e JAd EAE R &
ol Aj7)oll uhgsln, $Eoid ubsln, F
A A gl o) AA Faoke] HhAo] Frhe B
ATl ulgd BATe] HTFAY L MS5AE
v A4 oiatgizle] 56.14|1 8 104] o] 4 Z
£ jolof wstE Aoz Uehydt) ol A9
oA o] Baol §AE Aol A2 Aekal o)
Uut ohete] uredFe] 60t g ZAtslH
gFale] §AA v EE5F dAYe] A7 9d
3 Ak AuH oz AogurFe dAsA gt
I ¥ 5 YRk

FAA v EEZ AABNAY AR 5
iAol A ol HbAdclm g#lA Qch B AT
oA &= wATH) F9 o wAyst 9ol 36.2%
ZA Aub)Ar3kate] 22.9% HekE AAeA
ko) Aokoll A EuHE 60~70%RGE F £
AL 2P Fitzgibbon# LynchE2 A4
tiAeto] 18.1%, ©]AlA thAgle] 24.4%lA
Agcks BaslPa, JassS-E FA4 tigdol
11%, o] A4 Aol 13%0llA] WAzt B3
BT B AFNAE 197%AA FEFA] 270
o]4t2] glo] wizso] UubrAtel Aol 4.1%KH
o dAsA =& &AL RYon Fitzgibbons
o) Aot FAZ £HE Bt

Jass5-2] Bol] olshH LubuiAgedell vzl F
A2 W7] A, B Bl23 z7]|gel CH Y AN
Hoh AR e g g ol FAgddl tig A4
7 A A Felgkm slget? B AFNNE

™

fr ee X

=
=

232 A 9 BJl 674%E XA|sle] dubojAgt
9] 483%Hcl HASA EFhor AgolA] K
2 A} v’ 52 Agxoldl 444
H|$£2 Aol tidk /g Aol wlaH
nelsln e AS ZAetsid, $eluetlA g ol
3 ot =R AMAAL B ol T
TAR 7w diASEAr denz diAddel
g FZHAAE 7HA 3 2P ARE e A
3 Z7|ol| kg Wighy] wiFolzta AJZHch
FRA v EE5F diAge] HelzFEEQ 54
S HAA tat E3her)h - o] B AR
el ckb? o) AALS HEd O35 e
WE &70) & & ot A4 it o F
£ g9k diAgtol wlel] Jmz] e Aow U4
A Y o &Aell el KouriE
Frei®5-2 $AZ 244 o)ull4 (diploidy)o] B
LS WEsla o)Zlo] £ olF et FHel Yot
3 23y o g Agoez e FYFHYY <lst
T Aol B FU4o el AEdHoe v
23 £ AAE 7MA= A7 Yeks Aol
ek, e} JassTVe o] E WalzE Al
Ardo] E3leof vjs} £ HFE RS SE
8| A3 FA sl F4 HolE zAse
}A 9] 715H A FAAAQ Aje] g A
olg}i s} o™ ShibataS0%E EAeFZA &
Aol oozl QlE ol 43 A eR
olUet gteo] HAH FolE FYYE FAAY
Eqdwo)7} glojuted), ol#dt fAAke] £k
Ao] ZAE o] Foke] Aol HAlEE 715HY
uln]7} Dot Aolgta g om 1 FAZ F
AA w45 Aol = Aolgto) Hha 3]
Rk

FAA B E55 tigge] iAol el A7l
Z4ks gto) gl AL A A4#A gler HA

£ diAgolele] Arldl 4 FHRIA g
Lynch I 373 e}47]9] & FHlsle Lynch
I Z%7o2 Uyylgdou e o] F FF0l
=Yg Aol ol FAA v]&FF A



|
£
ol
)
o
>
o
ok
it
S
Jo
2
oX
o
ofo
ol
ofN

ZARR A F2 7HAIS FAAFIE AV E
Aol A F2 ohubAo] g9lwl 73-$-ol] Lynch 12
2 BEFHcE 493 gddelrt dojd &
2k FFoll wlel o] ItelE A7|J) vl
the Adde] k. §AA v EE5F oiAtlA
9] kAL ApFulubete] b W 1ejd] )
ARG, T FEY, 249, FH- 2 A9,
dagt Sol gt 4 A Qo B el
=

A ZAguiEetel] solollA WAstga 1% 5o
= stel Sl SAbollA RS o] AT
AlA diggte] e oAAATL 59 elRH HE

qkshel ZAAHNA oA EE FAH AT
: 1 2 AN A=

s o WEE W4l BE JeE 39k
asmE 404 WSS R 444 Aa
oA dlE AF BEgo] nH=olok st I
AYAAY AR BAe) 2HZANA AFol
Udt AL HEA] Edkslolol wth. 2 9] B
A7l e de2e A, T, AR, 2
2 HEE 59w Ak THA et
Ao Ao} FESHA k7] el duklell
HlE o] FF] AU} HEE vlasie AL
E7Hs AT &YX HET} olF HE wd
Sho] ThARA 1739 F 29(L16%)1A A
A So8 Hol olg F% =T 7154 W
55 dAlA £93] 258 Ho Edt ol
g ol 2 At FEAS FEF FH2A
A olg A7E SWd BAS F)Edok ¥
Al Al

FAA v EFT WAYS $EH X E2E °]
Al digete]l AR WIEsE £7] wiEdl obd
AR AAE o1 WA AAY F4= 2, A3
ol go] WA AFollE E3FAAEIt A9
AgAAE Betd A 2AE AAste Aol
FAHD e

U] AE, 7RG BG5Sl it A
ol f-2uelel def ¢RI A 90 o)
Aelle A8 BE B-5ollA tizre] REAA &)

WA 94 54 -

Al B A7 AFdAE o0 Hul
oz 31%ol M7t AR obd A Agelde] o) A
Algo] AR Hbsll 951 o] %2 fAAE
AT 64%NA Bl AEo] A5t 27
9] #AEolA e FEAAE] BAR AL o]
Azke el tigt Ql4el FEaAY A
7HEHo Wi AR o] EFEst IS
ZaePR Bt Be ez Az B
Ao ARdA & g Re] AU FAA
v 835 At B A%l vl HAellA
o] WA= B9t Hoeng gl £
AY wEFA G A5 doldle A4
ZolE = glow HA s, HAd A
A& Y AF she Aol e ¥ Aoz A7tgd
FAA v EFF AN A AT e
da Aalgol A obF 7R o]He] YA
gt Ag ekt At iEsE W w3, 3
&4 A5 dEE AT oRA AvtEol
ol 2 v, At &332 dot JE A
ol i HAA A o] T3] A=} ¥
3 EAE AMRAAe] g7 wigel 7HiAE
At A4l A A AAEe] ZAH s ad
o 2y 7hdr1e) ol Aol oidk Sl of
AR TR Adle P Felol #E A7
dag dHe|ch
T FAA v EEF RAGN Boste 74
A7t gsA AE3 DAl o2z, §34
A
7}

r

H| £55 tiAere] AdkellA] 7 Fa3t
A3t 715 A AJAHEEE 23l
Alxe|ct &3] of& loldll thgo|} gt
gro] WASIG A, A3 -5, HSHe i
o] B2 A= 73] Alsleiof gt §A
A v &E5 dAd 7S $AE e BFHE
Ao APEsE & Ml g 25% A
7] ARG B3 z7ubA g X8, AZ)4] oo
g BAss B3R Adsles gelke] B4 9
AR AE Tl aHgTS AHH ded

gt oA FAAeA Y(Heor BAE JE

H



— RERBILFIBREEE 56 1445 4 19% 1998 —

s AellAl eyt FRE AlFea, $xt
THAEE Belste] EABH, AR HAE A
Pl ARE ATH € F e 554 9%
o] ticks] Faste] AN o] FHL

£ -g3lar Qlr} VasenSoll o3l 524 A
Aol AE Aot FF4& Aol bAE &
AE w2 g 554 AFol Tt AYE

Fo] A3 PR Uk 1ok 1990 Burt,
Bishop, Lynch3-2 AA] BAZ G $HA gzt
& 7HE A7 AR Z2aRe o2 o] Al
AL FAA vl EFS At 7FSel el
254156 sid o FEAHAE Algst 2w}
o A WA HAAE AA g ghek 254) Aol
A o3kl Qe RS 1 ke o
& AA] ot 513 of# o] R 1EEell
ek A7) AZg AA g 354 o) Foll: A
o A #Ee] FokAEZ diANAIAE
AT AL FANAL. o]9] ozt HfollE
AERAA, AZHT FAAA W 2} Fi9
239t E EgE|o]ok 31w 7z FlAell A ol ut
Aste F% i3t 37140 AAE Hasio)

< A4 ¥ &FF A Fdste 44
27} WA S gk 19931 26 A 9] ghgho])
A hMSH2 A 2171 w729 o]#)Y 199413 Vogel-
steingoll 2|3 hMLH2 - Ap7t A= 95 o] 3
hPMS1, hPMS2 3 hMLH6 S-o] ulAE ¢lt}. o] &
FAA]) T2l EA2 DNAEA Ao ubays)
T FE SEiEEr) Ade el s wgs
€ Zol3, olH¥ AR EdwlolE Yol
W gro] WHAsHAl Hcke Aol olE e FAA}
ol gk AAE 44 v EFF 715 dig &
glollA] & A& o|F Yt %«l% ko] 7)F
ol ZA grigte §AAe] A3 JA=E 3
A FRAARAE Foted FFHAe] Edo)

£ VT 5 J3, HE FFHA v EFA oA
ol oh A A 71F Foll $ods] B ut
Asle A5 HEd = vk ey dA7t
A A §H1A olfJol & ok E AR} B

¢

# 7F54 So Asted A oHEs} ol
AAE %%:— $2 Fehol TS AFHolol &
okolch. A% AAGNA SAe] ASole Slo}

2 FARC YA A9 ALl FAA
H&F4 digge 7S felddl dids] 8%
ARE AFEct AamioGoll oJshd FA R} E
o] S 7HA HQlztel ¢ PAFe viAghol
ZAEE-Eo] 70~80%et3 32w, oizlollA =}
TR FEE 40%3 5 "oz gz
Fitzgibon, Churchs-& -2} E¢idiol7} gl A
5 A WAEAEIH ATEAE S nela,
AR A7) FARAI AR = ook gepa Fab
SPER

e g

B A4 WA S Lo AR §A
A v8F5 A 407H4] 176 9] 3kxbrt &
Eo] glom o]EQ] 2AA| HF dH L 44542
Lut At FAke] 56.14] Bl dAxlsiAl gt

TSl 36%9] Qto] whAsle] w|§-AA
ko] 23%E el E9hom 20%0ll4 FAIA o
Zete] W Elo] YubfAtoll Mg 4%H ) 2n|
AA =teh KFHA oA Heldky Exe
BEY 734 A ¥ BYY HlEs) GuboiastellA
Heh goksi67% o 47%) ARl AR E
9] ¢ AT Z Xol7) glgieh

2] o] A7)ollA] kel A2 ApFuuigtol
7H woka <k, 9k, A, gk, wEs,
HEF Tol FEE A

1991 ~ 1994 7} A = FkS T3 Ao
BAAEo] FHE o)FYoLH69%), 1995~19970]]
T ARoPAAAE ol FEo] Wolzth64%).
g} ol REAAETS Al 4=
gorng v B FEUL 9% oz A7)

grEloll A e GAA v EFF AT vl
A iAol wl] sukedEe] ofglm, %
Aol A o] A3, FAAG thagte] Bar )



24 27 HAHE 5ALS Ushile] Al
HED 94 WEES AL S4% 53

REFERENCES

1) Aamnio M, Mecklin J-P, Aaltonen LA, et al: Life time
risk of different cancers in hereditary non-polyposis
colorectal cancer syndrome. Int J Cancer 64: 430,
1995

2) Burt RW, Bishop DT, Lynch HT, et al: Risk and sur-
veillance of individuals with hereditable factors for
colorectal cancer. Bull World Health Organ 68: 655,
1990

3) Church IM: Prophylactic colectomy in patients with
hereditary nonpolyposis colorectal cancer. Ann Med
28: 479, 1996

4) Fishel R, Lescoe MK, Rao MRS, et al: The human
mutator gene homolog MSH?2 and its association with
hereditary nonpolyposis colorectal cancer. Cell 75:
1027, 1992

5) Fitzgibbons RT, Lynch HT, Stanislar GV, et al: Rec-
ognition and treatment of patients with hereditary
nonpolyposis colorectal cancer (Lynch syndrome I
and II). Ann Surg 206: 289, 1987

6) Frei JV: Hereditary nonpolyposis colorectal cancer
(Lynch syndrome II). Diploid malignancies with pro-
longed survival. Cancer 69: 1108, 1992

7) Han HJ, Yuan Y, Park J-G, et al: Germline mutations
of hMLHI and hMSH2 genes in Korean hereditary
nonpolyposis colorectal cancer. J Natl Cancer In-
stitute 88: 1317, 1996

8) Jass JR, Smyrk TC, Stewart SM, et al: Pathology of
hereditary non-polyposis colorectal cancer. Antican-
cer Research 14: 1631, 1994

9) Kouri M, Lassonen A, Mecklin J-P, et al: Diploid pro-
dominance in hereditary nonpolyposis colorectal can-
cer evaluated by flow cytometry. Cancer 65: 1825, 1990

10) Lynch HT, Show MW, Magnuson CW, et al: Hered-
itary factors in cancer. Study of two large midwestern
kindreds. Arch Intern Med 117: 206. 1966

11) Lynch HT, Thomas S: Hereditary nonpolyposis colo-

NEEE U YAR A -

rectal cancer (Lynch syndrome): An updated review.
Cancer 15: 1140, 1996

12) Masserini L, Mori S, Zampi G: Pathologic features
of hereditary non-polyposis colorectal cancer. Tumor-
igenesis 82: 114, 1996

13) Mecklin J-P, Javinen HJ: Tumor spectrum in cancer
family syndrome (hereditary nonpolyposis colorectal
cancer). Cancer 68: 1109, 1991

14) Myrh T, Bisgard ML, Bernstein I, et al: Hereditary
non-polyposis colorectal cancer : clinical features and
survival. Results from the Danish HNPCC register.
Scand J Gastroenterol 32: 572, 1997

15) Oh JW, Han HIJ, Ku JL, et al: Hereditary nonpoly-
posis colorectal cancer in Korea. J Kor Cancer Assoc
28: 207, 1996

16) Park JG, Seo JM, Han SU, et al: Treatment of he-
reditary nonpolyposis colorectal cancer. The Kor J
Gastroenterol 25: 892, 1992

17) Ponz de Leon M: Descriptive epidermiology of hered-
itary non-polyposis colorectal cancer. Tumori 82:
102, 1996

18) Ponz de Leon M, Sassatelli R, Benatti P, et al: Iden-
tification of Hereditary nonpolyposis colorectal can-
cer in the general population: the 6-year experience
of a population based registry. Cancer 71: 3493, 1993

19) Sankila R, Aaltonen LA, Javinen HJ, et al: Better sur-
vival rates in patients with MLH! associated hered-
itary colorectal cancer. Gastroenterol 110: 682, 1996

20) Shibata D, Peinado MA, Ionov Y, et al: Genomic in-
stability in repeated sequences is an early somatic
event in colorectal carcinoma cell lines. Nature Ge-
netics 6: 273, 1994

21) Vasen HF, den Hartog Jager FCA, Menko FH, et al:
Screening for hereditary nonpolyposis colorectal can-
cer: A study of twenty two kindreds in Nethelands. Am
J Med 86: 278, 1989

22) Vasen HF, Mecklin JP, Meera Khan P, et al: The in-
ternational collaboratory group on hereditary non-
polyposis colorectal cancer. Dis Colon Rectum 34:
424, 1991

23) Vasen HF, Taal BG, Nagengast FM, et al: Hereditary
nonpolyposis colorectal cancer: Results of long-term
surveillance in 50 families. Eur J Cancer 31A: 1145,
1995





