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=Abstract=

Cerebral small vessel disease is the most important cause of lacunar infarction (LI) and
intracerebral hemorrhage (ICH). It is generally postulated that, in its early stages, the vascular
lesion engenders vessel wall fragility and ICH. But if rupture dose not occur, segmental vessel
occlusion evolves, producing LI. It may be a common aging phenomenon that is exacerbated
by hypertension and diabetes mellitus. This study was performed to evaluate risk factors of LI
and ICH. We reviewed retrospectively the medical records of 690 patients (254 LI, 436 ICH)
with stroke who were admitted to Keimyung University Dongsan Medical Center from
January 1995 to December 1998. The major risk factors including age, sex, hypertension, dia-
betes mellitus and several minor risk factors were analyzed in these patients. Older age
(p<0.01), male sex(p<0.01), hypertension with treatment(p<0.01), hypertension with long
duration(p<0.01) and hypertriglyceridemia(p<0.01), cigarette smoking(p<0.01) were signifi-
cantly more frequent in LI. Younger age(p<0.01), female sex(p<0.01) and hypertension with-
out treatment(p<0.01), hypertension with short duration(p<0.01) were more frequent in ICH.
The prevalence, duration and treatment of diabetes mellitus were not different between these
two groups. This study show that the age, sex, treatment of hypertension, duration of hyper-
tension and cigarette smoking seem to be significant risk factors between LI and ICH.

Key Words : Risk factors, Cerebral small vessel disease, Lacunar infarction,
Intracerebral hemorrhage
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Hadgase] £33 ey 7l
(penetréting artery)= 7t
2 &g dov} A5 (arteriole)ol] 13 o]
S7FstA A3 d3ge] fejdoe] A&
A el elNEFo] JAE = H

L)

Aoz oA AYPAHL mHgo} &

el o3 t]% 2t3he s (Fisher. 1982:
Bruno & Rosenberg, 1991: Ostrow &
Miller, 1993: Lammie et al., 1997),
A3 AN HJUEde] s 23 Y
o] A} (Ostrow & Miller, 1993).
AP FH yeld 23 A5
A WA e ASE ¥, Afad dabe)
"4 S9F(Charcot-Bouchard ane-
urysm) 5°|th(Fisher, 1982: Bruno &
Rosenberg, 1991: Ostrow & Miller,
1993: Lammie et al., 1997). o|F] =
WA WA ARak A 2@ elAESF
PAL 434 HAYNAM &3] fAH 3,
A B HUEHAA &3] Hard
o} (Horowitz et al.. 1992: Lammie et
al.. 1997). & H4¥3A S 2r|de 4
T Ao o] AukfelA WA
I Adraek AARel o8] G o]
HAY, ol2 s &34 FAFs I
5 gdEe] HuiEde] wAE = o] o
Fzhedo] doludx] ¢ AubfelA wWAde]
v A-aek #abel ofs Rt o
olvtsl d3A4 ¥ Ae] WA=t (Horowitz
et al, 1992). o1HH AFA A4 =Y
82 vs) ey sl sl wdaet
Z(Fisher, 1982). g dxl= M= 8|
g Ao FAFY ol F #]IZ Bie uf
T =5y w3 A5 HPAAEY v w2
B aEWo oA=L 9], 1988: Ghika et al..
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1989: €435 9], 1990 Boiten & Lodder,
1991: Sacco et al.,1991: FA%
1995: Henrique et al., 1996: A=
2], 1999).
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A8E 9F 715S Bi F¥Hoz 3
Holew, el AW m¥Ete Gy o
o Fd¥, ¥4 FZA2HE FA
(triglyceride), A¥|F* <9 (low densi-
ty lipoprotein, LDL) % Iu]|Zx] 9
(high density lipoprotein, HDL)%¢l
A &7 Ee] 2=, nEehe 5‘]3
of F-of] FAe] FAAY] A YUFE
do| A3 HA 7l A3 kel WHO
Ao wel #5718 te] 160 mmHg °]
Aol At olgt7ld]te] 95 mmHg o]Akal
A2 Aolstodvh(Morfis et al.. 1997).
T2 A5 BAN] FAHo]

= 7 Jdste] A 38k FEA] Frdo)

140 mg/dL elAtela A% 247F H ko]
200 mg/dL o]l A= FAsdd. F
QAzke Fdd(pack-years)oz H#slgl
ot ZbE "o o ¥4 AHAaAe 3dF 24
A ZE el Alsisted deixl ARE A8y
o} A AE S| R Ao vF =Y F
A28 & Z8=Z 2% (National Choles-
terol Education Program, 1993)el] o}
2t 84 FEH 2 Ee] 200 mg/dL ©]4,
ZAZA 200 mg/dL o]4, LDL 130
mg/dL o] g Astdrt AHDLE S-S
¥4 HDLe] 35 mg/dLel3s}al A$=2 A
sl AEHaHEEFE A 2Ed2H

£ =7} 160 mg/dL °]3tl A2 A3l

ol
A
b

AcH(Yano et al., 1989).

A3 AR AT HWEE 7] AR ¥
I SPSS Zgadlls o]gsialen, A=
2 ¥4 Student' s t-testZ, AAH W
4+ chi-square testZ s}gic}.

Hodign MeEx

2 HUEYHTollA 58.7+£12.44),
BAZANE 63.2+12.042 <
Ao A F94eh(p<0.01). FAkd
Zd 7ol 44.7%(195%)
T A= 59.8%(1529) = o
A G ATNA Fg, AANEE Hu
Ed 7oA 55.3%(2417%), 434 HAA
Foll Al 40.2%(102%) 2 H &I Tl ¥
3kcH(p<0.01) (Table 1.).
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o] UAY} gidste] mHt
22 Ak FAe HUWEH T4
63.8% (277 R, 34 HAA YTl =
56.3%(143%8)2 #-J8 zfelr} gideh. 2
ot FAE A BE HIUA AV B3
A AZHE FR¥e HAEFE FelA
79.5%(159%) . 34 HAAFNA
66.4%(88%) 2 HEHFdA FslA

Table 1. Distribution of age and sex in patients with lacunar infarction and intracerebral hemorrhage

LI(n=254) ICH(n=436) P value*
Age 63.21+£12.0 58.7%124 <0.01
Sex <0.01
Male 152(59.8%) 195(44.7%)
Female 102(40.2%) 241(55.3%)

* by Student’ s t-test; LI: Iacunar ingarction, ICH: intracerebral hemorrhage.
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E3UtHp=0.01). ¥t} FH7)170E 54
ek, 5ol 109 2 1049 o AT
e o HHEETAA 4T H
7+ 58.1%(97% ). 18.0%(30 )
24.0%(409)H 3, 434 HAATANA=
77t 41.3%(50%). 18.2%(22%) %
40.5%(49%) 2 5\ vt HUE¥ Fol
A 103 o) ATE A3 HAMTAA 4
w917 EA Yehdth(p=0.01) (Table 2.).
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CR=4
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3. el A

T el HAAHo] YA st B
o2 Ak FA= HJHEI T AA
30.2% (130%) A3, A HAA LA =
27.3%(68%)dct. 7y AEE FHAL
2 dage #FAve JdHEETAA
43.5%(107%) A3 d3A AR YT =
45.9%(167) 2t Fxre] F9717HE 5
d owRt, 5ol 10 % 109 o lE v

Table 2. Status of hypertension in patients with lacunar infarction and intracerebral hemorrhage

LI(n=254) IC H(n=436) P calue*
‘Hypertension 254 436 0.06
Prseent 143(56.3%) 277(63.8%)
Absent 111(43.7%) 159(26.8%)
Treatment of hypertension 132 200 0.01
Yes 44(33.6%) 41(20.5%)
No 88(66.4%) 159(79.5%)
Duration of hypertension 121 . 167 0.01
Below S years 50(41.3%) 97(58.1%)
5 to 10years 22(18.2%) 30(18.0%)
Over 10 years 49(40.5) 40(24%)

* by chi-square test; LI: lacunar infarction, ICH: intracerebral hemorrhage.

e o HulEE FolA ZHt 39.0%(163),
17.1%(77%) 2 43.9%(18%)d 3 d3A
w7 A FA A= 242} 60.0%(127), 20.0%(43)
2 20.0%@8)Ac}. o139 AzoA] FH
o] fFo} A5dR, FHILE BF FT

Zrell f-2]&k zte]7t §lslet (Table 3.).

4. &1 niol nhA|

Fdsle #a19 Nlze HUEETAA
27.1%(81%)9 2 434 HAATAA=
52.1%(125%) 2 434 =BT {2
A =gk (p=0.01). zZ8d FAd
(pack-years)2 W& T4 33.9+
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Table 3. Status of diabetes mellitus in patients with lacunar infarction and intracerebral hemorrhage

LI(n=254) IC H(n=436) P value*
Diabetes mellitus | 253 434 0.39
Prseent 68(27.3%) 130(30.2%)
Absent 185(72.7%) 304(69.8%)
Treatment of diabetes 36 23 0.94
Yes 16(45.9%) 10(43.5%)
No 20(54.1%) 13(56.5%)
Duration of diabetes 20 41 0.18
Below 5 years 12(60%) 16(39%)
5 to lQyears 4(20%) 7(17.1%)
Over 10 years 4(20%) 18(43.9%)

* by chi-square test; LI: lacunar infarction, ICH: intracerebral hemorrhage.

28.5 pack-years@xz dFA HAHTol
A& 33.5+21.0 pack-yearsE #<J& A
°]7} ¢t} (Table 4.).

AU LHEYEFS
7.

4% (117 )<}

17.2%(649)Hx, d3A4 HAA AT =
Zhzt 49.6%(119%)¢F 13.3%(329)2 +

7kl fol g Aelrt gldch, 2FEARAAE
ZF& HJUEETolA 10.8%(167%)H 2, 9
FA AN 20.6% (4672 IF
d A7 Foet (p=0.01). ZLDL
d23 MHDL¥FS HUEd M 47

>

Table 4. Status of cigarette smoking in patients with lacunar infarction and intracerbral hemorrhage

LI(n=254) IC H(n=436) P value*
Smoking 240 299 0.01
Yes 125(52.1%) 81(27.1%)
No 115(47.9%) 218(72.9%)
Pack-years in smoker 33.5+21.0 33.9428.5 0.08

* by chi-square test; LI: lacunar infarction, ICH: intracerebral hemorrhage.
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17.0%(247) 9} 5.4%(87)R 3, 434 ¥
AT 23.4%(51%)9k 10.4% (22
H)E Fog Ael7t gt (Table 5.).

L &

A HEFT 7P He] e A
XP°]"4(Caplan 1993) =% 934 =AY

o] £93% ¢galxtelci(Lodder & Boiten,
1993). & dd3o] ZU1EgrE dFA HAN
9 HEL}‘E'E'C’] ozl (Bamford et al.,
1987:. Dozono et al., 1991: Caplan,
1993: Lodder & Boiten, 1993). ¢139]
694101 43al shate] wlgo] A-FA HAMNE
E3E S EA HANTFA 46% AT AW
YTl 28% % HAMZTAA EG
T, AAFAFAA HEd At Hles
6941014 ZApTtellA] T%eF 69A0]8 k=t
Tl 14%2 2384 o Eotch

= B0t e (Henriques et al.,
1996) £ dFoME Hgdge] HUHEY
THoh 434 1473’53:1"01]‘1 =A vebgh.
o]Zlo 2 o] & HSole d34 HA
Aol Ay wl=s} —}%51, AFe] G2 A
= HyEde] 2 Nxr) =2 AL
% & et

AR HE3F P4 HANY WAEL
@Al A oixtre}t 30%4 2™ (Dyken
et al., 1984), ¥rle HiEdrces 4%
A HRAe ggaz rasFe] gl
(Gandolfo et al., 1988: Lodder &
Boiten, 1993). zajv} 34 =749 %
o] Fuizkel| Aolr} glrk= Rix glct
(Bamford et al.. 1987). HWZd | 3l
A= Saccot Mayer(1994)+= 11719 =2
IES A3 674 Baela] HWEde]
ol A} go] vehydar, 47) Bioll A= ozt
oA o] vielytony 1749 BielA= A

).
H‘l
P2

Table 5. Serum lipid and lipoprotein in patients with lacunar infarction and intracerbral hemorrhage

LI(n=254) ICH(n=436) P value*
A B A B
Hypercholesterolemia 240 119(49.6%) 373 117(47.4%) 0.61
Hypercholesterolemia 240 32(13.3%) 373 64(17.2%) 0.2
Hypercholesterolemia 223 46(20.6%) 148 16¢(10.8%) 0.01
High LDL 218 51(23.4%) 141 24(17.0%) 0.15
Low HDL 212 22(10.4%) 148 8(5.4%) 0.09

* By chi-square test;

A : patients who have taken test, B: patients who were included in criteria;

LI : lacunar ingarction, [CH: intracerebral hemorrhage;,

LDL : low density lipoprotein, HDL: high density lipoprotein.
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29 vlxrl #ouv steded, Henriques
5(1996) = gAW]Eeo] HHEFH A
64% R ¥4 HAMTANNE 45.1%=
FAbell A W Ede] Mo} wo] Yehyto
(Fisher, 1965). ¥ 3ol 434
ATl A FARI =7} 9k HWEE Tl
As ozl xs) =it} o|Abs) o] H =
Z9] f3d Awnisd Fsias Bavl}
zpolzk glom 2 o]fiel wis|Ae ofx]
g3l sfAe] gict.
T A3 gHoF o
F8E AR H2EH
o9 LA WHe] gle AR dHA 9
c}(Fisher, 1965 & 1982: Gandolfo et
al.. 1988; Ghika et al., 1989: Sacco
et al.., 1991: Dozono et al., 1991;
You et al.. 1995). &y HuEds o
FA HAA7 o= ¥ 9lxe] Aol ¢l
9\1 (Gandolfo et al., 1988: Ghika et
, 1989 FAS- 9], 1995), £ AN
= _=_§°J—4 W xe ofaAteld abe)rt gisd
ok 38 a8t (85 wugls kel
A AFA w7 el bul) wro] WAl v ]
BE A v BT = HWEHe] 2
sl 2 FAFAA AR
e Are 934 HAMe o A EA
sl A RE A % ASe HUHEHe)
o] ol wAlgc)y sleivh(Black et al.,
1984). & AFdM= Z¥YAEE &
218 =) A3 AN F9h
:LEH*‘I ¥ AEE F T Atelol] AR o
£ 5235 vepdle AE o £ ddd. F
kl‘fﬂgfé—ﬁ— el A AR Fa ¥t
°] %"}"43}@ ZHakew Hababsol —43}1 &
71 gd=e] WAz, 434

o [~}
P R

°P

fr & 4

-r-l

H7F dof AT =rE2 S Hy
Agch ¥k I HES Ey
o] TA i e n¥dS A FE7
o] M WEE Tl 4.8 AEA HA
Ao e 76902 A3 HANTNA
f7]17ke] o Aok sl (FAd¢
1995). vE AEE W23
ke fyr|te] A5E FE53 Aol St
3t HuUEdEchs HANFo] HAEHA
Heta steict(Bamford et al., 1987). £
At = T 7 Zde] 5d vlRkal
A= HRWEFETAA, 106 ol A+
g HANTAA fFolEA A e
717k mEY FHI)zbe] dFd H A A
Aol g elAld S & 4 U

T HEFY HIERAY] $¥
Zyolth(Davis et al., 1987: Gandolfo et al.,
1988: D" Agostino et al., 1994: You et
al.. 1995). dx¥-& 93 AAANE =23
T HEH HEFY LAEE ST
(Burchfiel et al., 1994), 934 =734
of vy xr}t 2.3u7)F Fc}(You et al.,
1995). %7 45& F3lo] Fuio] dFA4
HAAI FA AUt EREE U4
(Kane & Aronson, 1968. Aronson, 1973;
Peress et al., 1973). =3 434 =734
< 23 YA HEFTANA HANEET
B gxd 7193e] gl #xte] Hlwr}
Egod g FF 447 0E o A
g (gA$ 9, 1995). Fxae) 9434 A3
A HhAdoll ik 7] 2= BHe] FA4A
o] =71 LDL E#2HEe 7} HDL
2229 72 59 HARA olAAA
£ oA A HagHde vAFFTYNE F
AAA AFA HAAL s AY
(Caplan, 1989: You et al., 1995: Haffer.
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1998: Caplan, 1996), m3¥wlo] =744
o) fAArES A o1 EAE AE
A7tz stedch(Iso et al., 1989).

FaH I HUEEe Al gt 31 E
o] wr}(Kane & Aronson, 1968:
Aronson, 1973. Peress et al., 1973:
Burchfiel et al.., 1994: Sacco &
Mayer. 1994). Copenhagen Stroke
StudyellAM = 2 At HY & o]
d-FA HAARGE= 6yt A et
(Jorgensen et al., 1994). Honolulu
Heart ProgramelAe Fxwo] 434
H74A4e 33 YA FAN e F
7R 71 HUEde] AL F7HA 7)Ao
=32 3tk (Burchfiel et al., 1994).
Perth Community Stroke StudyellA
= Fxd B4 HAWEE 2 odd ratio
£ 0.17°1g M (Jamrozik et al., 1994).
¥ sfe] Al "JEHQ] HagPoA E3] &
ZAE= Araed HAAE Fae] iyt
Ut A fele =EA #FEEH(Kane &
Aronson, 1968: Aronson, 1973), o=
3 2AYEEY EAoE eyl HUF
o AE SIHAFI7|Robe Zele] X
8 & Astdzm dddo(Aronson,
1973: Lukovist et al., 1999). £ A3
Ae g ile, A8 5 2 7%
of disle] FAbsisl e ol&Ee] At F
T7bel] f2lgh Aol glojA] Fae] ¥ E
Haggds el dgelatel A nt AFA
A3 2] APARZAL Hol &
Vel A= sk eoleldt Ate o4 o
3 g BaE3 Aeldct(Kane &
1968: Aronson, 1973:
Peress et al.. 1973 Burchfiel et al.,
1994: A% 9. 1995: You et al.,
1995). o] AL oAt D {97703

o

Aronson,

A ZHFol g Aol zEisloiol & R
2 Az}

FAL U ¥ Az wAys 27}
A7l del A ok (Abbott et al.,
1986: Wolf et al., 1986: FA% 9,
1995). &Fdeo] HAAMNE fusi= 714
Afrads Y gaAAEY] 5 55
Z7WA dAHEE F/HATIAY &
SAE AAAA A3 Fxigre
sl (Wolf et al., 1986) 7|&2] FEA
37F Fdel A oS o3kl At
sl (Shinton & Beevers, 1989). 27
U gl s B2 T 10de] Aol HAAE
o] ¢jgle] hAdtnE Azl Had
Aol WHand: F534e] T 7Hel=)
Azt (Donnan et al., 1989). &«19
HUEd AV AL wE3skA g 9)A
= %oy FASsAL| gl Folnl EH|E F
AAA eohs e AuteE F7H4A
?‘] HWEd & Fidtola sksich(Sacco et

. 1984). Fdsle Ao WErt HlE
gqiﬁ‘r—* dFA HAANTH YA A
Ao A Fom (FAS 9], 1995), F4do]
AFA AN WA g v nHE =S}
2u] o]} #ctx gt (Gandolfo et al.,
1988). £ ATNE FAdsie gape u
=7} %%é AT A FoJEA FA v
e}, Fdo] HlFEnohe 93 HAA
Aol AR ALdides AE £
ik, Fedwke] FU1e we Fdog ql
g HEFe #A 93] A=A (Donnan
et al., 1989: FA$ ¢ 1995: A 9,

Bl Bode e

1999), Fod=F2 A8 dAgae] F3 o
Zqlzlelt}(Henriques et al., 1996).
Hu B AT F Ftel]l FA3 A

o7t GeAM HNEYH AT HA4 24
o Atele e S8Rt ol
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¥xe] & LDLA® ¥-& HDLA+=
ArEM A 323 AR o] vtz I ‘31
out ¥A A xxhe o FFAA s}
Zo digt FAE HEsA] ¥ch(Yano et
al.. 1989). ¥4 &xA, FAHAAA %
il% 75 TR L] Hre

Crouse et al., 1987) 14
HollA HEd FAAHIFY] F
1fﬂ° At st 2 (Tell et al.,

_E

1988) 934 HAN wAFAE= Ao
gt x gt (Gandolfo et al., 1988). =

83 Y adEAe 43 HAAANT
B} Y EE T K43 Aolrt ek
sldck(FA-$ 9, 1995). dE-3 3lefe]e]
dEglel] gt JetzA1(1970-80dHH) el A
YU nH Eo) d & £F AT EdEs)
HWEE e HAe] Frgdn
350.977% ¢ #AE 617 FAH A
MRFIT(multiple risk factor inter-
vention trial)ellA A Z#AdHE7
W& AldEL A Aok st
(Iso et al., 1989). 2]z W% S+ g4
22824 (160 mg/dL ¢lsh+ HIEF
9o #HFA (fragility) & F7HA7]2 549
ALE ol7|AlA HAAW S¥ATAS {U
st HUEES BAAAG T sud
(Yano et al., 1989). & AT+ 25
AAE Z ) Wxrl A3 = A AT A
A vebg oy, 2 ZH2dHEES, AF9
2~HZ282 183 ¥ ¥4 LDLA ¢
< ¥34 HDLA 9 RlEE T4l zel7t
fdch. 2 dAANAG A FoA F
Hz]ul—u}o] oé_;_,x-] ] A A Bal-}\g_,] 23l el 2
AL 4 glov AZH2HEH HHWEY
of that Hrle A A5 HolA =5
o Xo} w2 288 E3 AHrr 2o%
Ao Az}

o ot
et |

*%'PJr HYEd-e Aoy dds
] fdalel ofs WA st o] A7t
o] T4 % AZ vag A= =E8A
o} w23 M2 uad y¥dxE 24 vaE
oich M2 Apolrt Qlglom] 53 duin],
=Y 2 ¥4 A, s HF“WE
olAx AdFA =HAMN HUFHlA e
Apol7b A A Aopth. AMAES 4F
A HAAs HWEEeAte] o8NS
g oz HAste] YPAAES ¥ L3}A
o 2 A A9E SgeEd A3 HA
AolA el HUEEFRog 93t
A9 Eshen, Faal 73—‘% 285 P33l
AL 11‘“37] o] 71 x¥ts} mFA
AEZ g8y FAste A5l 434
] 73 Al o) A 'rr-’]s}ﬂ] o Bokth HUE3
TollMe FEdze]l 434 HAANTH}
FrolshAl dora, o3xl A¢, A 5F w4
e s, a3 7] B 1¥
5o] HUEEFolM FAskA o wsioh
ey gy NE AEHE 9 7]
723 AR oo o2 AA Y] Ay
2 FEzb o7 Aoyt odsich AE2H
o7 FFdxzy duu), ¥ F97)3
AZHE ol 934 HAAH HUEY
o] zpo] & vell= Y AALE e}
o}

flo

o

X

3L oW

o2t

rer

A=

ST, WA A, elhd, AAE:

Wt Dol 2D HEF B 2
o Bk AT el nrerel] 1995151171
176.
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