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AAZE nIRe A, PG AGA] AAY, T BAY, o
iAo 71549, HbAle, & ZUXHE FX, ¥5A] triglyceride,
HDL Z#AHE, LDL FHAHE, §94, svtEa™, A=) 244
vt 58 ZAMSHGITE ©, HbAlcHA: @& A F7t Al H
T B35S AEste] 2128 F 54dolA T AT

1A A= FF7] Yol 140 ool AY oleky] dto]l 909]
FY A= S8tk HbAle, & ZFdl2~HE A, triglyceride, HDL
Y28 E, LDL Fd2HE 52 35A AFs ddqoz HApsGla

1ZHAHEISTS T FUAHE FX7F 220 mg/dl o]/del A%

i

o

triglyceride@Z-& triglyceride 5327} 180 mg/dld o]l 7-$,
LDL FdAHEES2 LDL FdAHE $x7F 130 mg/dl ©]/4<2l
$-, A HDL Zd2HEd35S HDL ZdlAHE $X7F 40 mg/dl v]gk

QA= k2 gt
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7

ez 3t B St HA e Edsd AyEEIaxzds
= Aol A=, 1 Bed deds AWsty @At o
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35msec, °lFA|ZF 7.2msec, =9z 20, AHFZ 36mm, 33I}42F
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Zroll unpaired Student's t—test
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il

bt
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S

o}lr 7] 93 chi—squared testE ©] &



o dFor AT 5 Q= HEH (bias)= =58 S8 U A B&
HeEsd 9gF= A ¢ s v EALEH  3FAE4 (multiple

logistic regression analysis) & ©]&3slo] AA3A Y. BE Aas= HA

i)
=3
AN
¢ =
)
il
Fi
>,
ol
b4

5+ 11, A4 8= SPSS 10.0 for Windows2 o] 23}

Aom, o4 74L& P-value<0.058 71+ 22 331t}
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1. 23

AR o A AHEEE 27494 83MZEAZE FF 55491
Ax el 78.3%F AAsAAth FA7E 858, oxrF 1274
Z P v 1 1503tk AT EHEREgE] Ay HEH
o] AL 498 9] FAteAM LA, AHEEE 304004 827HA 2
Bt 59AIG e 50~70t7F AA L 85.7% = 7HE wakrh. @A 214,
of2t7F 28| 2 P14 Hl&2> 11 1.38°] (¥ 1).

I
(@]
1
(@))
(@]
=
N
=

N

B Male COmale BEFemale Elfemale

50
40 A
30 A

20

"o 1 4 b

21-30 31-40 41-50 51-60 61—-70
Age

No. of patients

Male & Female : total 212 patients, male & female : 49 patients who
have atherosclerotic lesion on magnetic resonance angiography
O 1 BAEY 4 P 9y BE




252 F S (chief complaint) & F%°] 1454 (67%), oA HZ
o] 36d1(16.9%), =&°Fs7F 48 (1.9%), 7ztoldol 144 (6.6%), Al
Zrs2dol 3d(1.4%), AolF7dol 6#(2.8%), AAl(syncope)©] 4
(1.9%) vk, Hdwe] o] ddd 49dH FolM= 7o 33d
(67.3%), oA HZFol 74 (14.3%), +5°F&7t 28 (4%), FH7hol7do] 3
#(6.1%), Azs7del 18 2%), A543l 28 (4%), A4l (syncope)
o] 181 (2%) = Al F&o] 7H WA (1d 2). F TS Hda9
P2 7o gk Aol gl (p>0.05).

|#@Normal O Abnormal |

Syncope B

Speech disturbance

E Visual disturbance §

o /
a Headache

g

> B
%] Sensorychange

Motor weakness

Dizziness

0 20 40 60 80 100 120 140 160
No. of patients

Normal : 163 patients who have normal findings on magnetic
resonance angiography, Abnormal : 49 patients who have

atherosclerotic lesion on magnetic resonance angiography

O 2. s F S

_12_



A7 v xzdE 4 A FFI HId Ao AHIA=E
o] HE AudAE ®lol el HEde] g2to] e &
At Al gl nvlE yolek HbAle 319 Fato] FostA =7
e T chi—squared testAd @39 3 zo] WA E x| 18
el FEol w9kl AAEFY A% F LDL FHUAHEC] AR
TR (GE D). s1dd A4S A, G HAY, Hdad
3o 715y, F ZeEl~EHE FA, triglyceride, HDL I AHE, &
A, dPEAR, AR HAAH Y T2 & TolM sAHCR
o3t zpol7h ;A (& 1) (p<0.05).

Jdo

A= Atolol= AE Aol 2 A7 IS F lorEFE o
=

g AN 93 UF 2ALY HARNL olgaAt. U1F mAxY
G784 ol g3l ABAAE 2o AP S BAT A3}, WY ¥
Hol A folst 2xg@ B ot x

1o

i ook
&

&

do

1o

2

r o)

[t

o

_'Qr
Aoy, HbAlce A, 1€y, LDL @2

3 o] gdglen ot FAMCR o8 UTHEE 2) (p<0.

_13_



%1 oAEw W3 AR5 A e
Occlusive lesions on MRA
Absent Group Present Group
(1=163) =49y e

Age (old)” 53.6%t12.7 58.5+8.7 0.0471
HbAlc" 5.3£0.7(n=38) 5.8£0.8(n=16) 0.0143
Hypertension™ 37(22.6%) 20(40.8%) 0.0368
Male 66 (40%) 21(42.8%) 0.3798
Tch >220mg/dl 32(19.6%) 16(32.6%) 0.1758
TG >180mg/dl 10(6%) 5(10.2%) 0.2550
HDL <40mg/dl 22(13.4%) 8(16.3%) 0.5069
LDL >130mg/dl™ 28(17.4%) 16(32.6%) 0.0498
Smoking 30(18.4%) 10(20.4%) 0.8245
LVH on ECG 24(14.7%) 9(18%) 0.4826
Family History of

Cerebiovasculzr - 12(7.3%) 9(18.3%) 0.0583
History of ischemic heart disease 7(4.3%) 3(6.1%) 0.3342
History of diabetes 9(5.5%) 3(6.1%) 0.7842
Hematocrit 38.614.7 39.314.2 0.9602

* Unpaired t—test; significance (p<0.05)

#** Chi—squared test; significance (p<0.05)

Tch :

LDL : LDL cholesterol, LVH : left ventricular hypertrophy, ECG :

electrocardiography

_14_

total cholesterol, TG : triglyceride, HDL : HDL cholesterol,



% 2. 983 F2y HPJxE 1He AAAA (Y 3A

)

A

Range P—value
Age 27—83 years 0.1174
HbAlc" 3.6—8.2% 0.0164
Hypertension” absent(0), present(1) 0.0264
Sex female (0), male (1) 0.5998
Tch >220mg/dl absent(0), present(1) 0.2895
TG >180mg/dl absent(0), present(1) 0.6403
HDL <40mg/dl absent(0), present(1) 0.6067
LDL >130mg/dl’ absent(0), present (1) 0.0427
Smoking never (0), former & current(l) 0.8574
LVH on ECG absent(0), present(1) 0.9025
fzrrreulifoi;sst;jlilrofiisease absent(0), present(1) 0.0953
History of ischemic heart disease absent(0), present(1) 0.3829
History of diabetes absent(0), present(1) 0.7871
Hematocrit 35.3—54.6% 0.8969

: p<0.05

* significance



9 F7bHe AR AT A FYIREIENA ud 9
ot sMo] BAE 497 F 2591 (519 A Avtol o] P

©
r.)

3. AIeEHEREEEd HA7|eEEd=e A9 vl

MRA findings (Stenosis)
Vascular distribution of

infarct on MRI
Normal Mild Moderate Severe Occluded

Normal (None) 146 16 7 1 0
Basal ganglia and thalamus 15 3 5 4 0
Brain stem 0 1 1 0 0
Anterior cerebral artery 0 0 1 0 0
Middle cerebral artery 1 2 3 1 1
Posterior cerebral artery 0 0 1 0 0
Vertebrobasilar system 1 1 1 0 0
Total 163 23 19 6 1
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E 4. A7) 3YH ARG ENA AR MY HBUF 9 54

_l

Size of Location of .
Age/Sex Symptoms Risk factors
aneurysm aneurysm
Hypertension, LVH on
72/F 3mm BABIF Headache o i
ECG, Hyperlipidemia
Hypertension, LVH on
70/F 4mm ANCOM Headache ECG, Family history
of SAH
Hypertension,
59/F 5mm IC—Pcom Headache o )
Hyperlipidemia, DM
48/F 3mm ANCOM Dizziness Hypertension
50/F 3mm IC dorsal Headache None
57/F 4mm IC—ophthalmic Headache Hypertension
Hypertension, Ischemic
41/F 3mm ANCOM Headache )
heart disease
o Hypertension, Smoking,
65/M 6mm ANCOM Dizziness o )
Hyperlipidemia
62/F 2mm MCBIF Headache None

BABIF : basilar bifurcation, ANCOM : anterior communicating artery,
IC : internal carotid artery, Pcom : posterior communicating artery,
MCBIF : middle cerebral artery bifurcation, SAH : subarachnoid

hemorrhage
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Hl 3 EA] ¥ 7 o AeA] wBota 3= 5 18U fFHEC] =
rom o]= FAACE FY3FFTH(E 5) (p<0.05)
¥ 5. 83y HEuFet AFJAZY AHdAA (B FAEA)
Range FP—value

Age 27—83 years 0.2416
HbAlc 3.6—8.2% 0.5892
Hypertension® absent(0), present(1) 0.0428
Sex” female (0), male (1) 0.0327
Hyperlipidemia absent(0), present(1) 0.5892
Smoking never (0), former & current(1) 0.7584
LVH on ECG absent(0), present(1) 0.2509
Family history of SAH absent(0), present(1) 0.0842
History of ischemic

) absent(0), present(1) 0.8239
heart disease
History of diabetes absent(0), present(1) 0.8173
Hematocrit 35.3—54.6% 0.9685

* gignificance : p<0.05

_19_



IV.
1 e

[

o ARSI 7F MR E A

g

it

Fex

ol
M
—_

ol whet = a4

o

o}
B

)
il

o

A 5 e

sto] ¥ @]

e}

H, =g

o

5

Eis

\oh= el A = e

Z] A
=

1] ol

°©

1o

s 37

S

st

719l HEd AAE 3

Fete Aoz de AbgEojx|a

Aoz A

).

o
9
L

dlof 12 7k 7} 3

B

-

Bl

S

A=

0]
pal

3l oF

[¢]

a47] 9

HAE

S

el

)
a7
37}

5

0]
pal
[e]

=

7 AFE A5

s
=]

U
Bl

]_

X
=

13!
=

ol

_20_



AZF STtk ol

= %

Arkek

11

!

%1\01 25,26

B

b w o] el

}o

Zl

“ 2y A |

]

t]%o

o] 7+

=
=

37}

=0

35 0 =
=1

=%
°©

H 13}$ T Weingarten

R =

Eis

ol wheh Axpriey M2 2o

o

44X AT M9 %, A

—_
file)

A
pul

13}

d

A 402819 %

671 o]
G=2 AR A3 14894 cavum septum vergae, ¥ 32 9]

KR
T

36
Dumass

wE 14,

A7

1% A7 (minor findings) ¥ &% (osteoma) 2d] 9}

@-o

H] Al

—_

HEL/\g =

=
R

HEQ1 - (general population) |4 7] tf &

=3
o

t}. Wb o] Mitchell

—_
10

=

—_
fife)

_21_



L
R

Aol A 7#)

2710] WA E Q31 BakerS209] A9

o] F ZARA=HE 50542 WA

A

e

Ak
1

|

A=e)
T

st B 103 (27 %) ol A

)

[o1z
=

(2%) 2] F7d= o= 2n] 3l

N

AYA
-

Hfﬂﬂ%%am ﬁ%%ﬂ%&%

 ® 2 < W W N = a0
T2 X7 7T o ®x RE
= o = B

0 N =

T T A N F ©
S % oo U W o o oW

o w ny Gl

I w7 g xoM do T ok T S

FI ..ﬂﬁ ﬂ ﬂﬁ ﬂ_ol ﬁ-‘_ ‘HA_I ,ML.I hn,u._ Qﬂ ,.__AO ol :.;H
= F 7 ,m% A Ly & M o5y o & iy
» 2 E T E S TagwDEC
L ° RO =) O . -
M&ﬂ%ﬂﬂ% NPT A
- R A I L
T SR = Y J
& oy T X o = o o N = h e
o Xo Mo N — TR o em B
Jooge P B o om T wm o W
% o 0 OV o o7 R N s 2T - u_mu
— oT ql ﬁu ﬂu_ El OL ,D_.z._ XAy o = o) Gl
SR I N Nlo P OF G B o O N
o o} ) ofi ) o/ ) o L0 ™ s ‘Nnm X
W T g o & 5 e o
g o £ 4 M © %
I R S SN .
TRE LS gl MEBLes 3w
M . < —_— Ev file) ﬂ.Vl‘._ = ~ d.ﬁ EO

CEe) o = B wm o R = g
o i e T D W oz F R £}
< T X o o X X <~ o ™ .
SR U B g ﬁ T o o
e om R o ox ow e o & O]
o Ho N @ =~ = N R Js o g O o%

r o © X X —_ ] RS

D~ N oy K =~ ¥ T

7 R X T oo Y 5 EL " ﬁ =r vl
T F R < N of RlOE E)
X O Scl - ) X . W B OO
W o< X o T B EK W RNF W oA

S A AR =2

L —

R

go) Ao gl
_22_

=

B

)

] %) 5t

R

— 39 o

o

4> Hemwe A7) ¢k 21A

9
%1t} White



% =27

|qke]l™ 0.5%, 7—12mmo|™

Fgick, ¥ %)

7—12mmeo]™ 0.3%, 13—24mm®]™d 0.5%, 25mmo]’do|™ 8%z
[e)

0.7%, 13—24mm©°|™™ 3%, 25mm®]7dol™d 10% =

B} =vha

oF Mo ® W TR OH @%H%%,_@n%_ﬁ@umﬁ%ﬂn
= — =

Qo W o m@ o) %o ) _.ﬂm %!W WN EPM o} Euv _.ﬂo < ww Hm 55

- T B X gkoBw < Mg = E = B ¥
= 7 X e U= by do MU o W T
o 2 il X &l o} Ho o ~ { ar N o ™ F O

E S E 9 o " A o F 9 R &° Ho . = o
T TS ®omogp ¥ M kT W
Wo T w < & Mo o RO Ay o

AN —~ DS - Ho CONENS
=y g HE — O#E o) ﬂﬂ_ - ~ ,ml atid JXIL - :'L ~ HL
W= = =~ { ™ B o A = o~ i
K e oed T iR Lk o BN

X o) b2y
JoR ook v - B o o %_l o} 1]0 WW 4o go Mu
o Mo EHTRCS) NI |
T e o T IR W

I R > i 5O o Mo g O W oW
) o — HT_ A L 1 X,._ _.I 0 T
LT & CURCE T oL E o ob T

T 0 ATy — N . i X >
M OB o W w o L & % 2 Mu T = H° xm % =
%) % o é.e 1&! o = = o (@)) ? 00 m_w B Eo z]o = ﬂl i

=L R O T =N

T~ a2y W o ™ o eqv E M Moo= _.ﬂm ~ A o}
W o BERE R YAy EE
S e m oW g o oo WE & g oy m BT
O T S U ST T

T I : s

TEL TR E R M By ik o M X
Bn dl B T ol @ E# il .,.w'a T Eo O] wuu . 5 ZT M_ o
0o s ) = S — AT]
ﬂﬂ@%%%m@ﬂﬂ%%%ﬁmo%moa
T r oo 25 50088 o om Pl D
A TR w S RO R S i ww o B
%%@mﬁ#w@%ﬂma%%aﬁﬂﬁoﬂﬂ_z
X B — o7 2 Hes ¥ 8 T oz opoH o
oM Ko F oo S o ¥ T R TR o ow
G B T S - S-S B - N L
W OB ol W o5 T P e NN s T oW R T o A

o

A3 2.9%9]

il

5222% 2] Al
S AT
— 23 —_

e

— 42 o

Matsumotos



=3
FHBAE B, Aol wobgel wet F 4
T5AE dor HAFHE 280 FHES SolethaL skglor, 404 ©]
%=

7] AR AR EAI A e,

,%
Q
=3
[ab)
5
Q
)]
2.
oy
o
e
2l
ng
oX
M
offl
=
=il
1o
— N
~N
£
e
o
>
>
l
R
~N
okl
ol
i
el
i
BN

o
)
e
oX,
M
of
=)
Y
&
(L u
=2
=
<
>
N
ok
ol
M
ek
rJ
BN
o2
Hy °
1o
rEi
&
kit
o
u
o
kr

ot
L
s
Qe .9
30
)
§2
flo

gy, B8 v o] = whd v o 3 Ao
A 57 o= oF2 SHAI7} dth= A, v ukd

A, 1AAd Hdaxrdes o
3 HEsWFe T8 EC] v vhketAl B Hof 3l

A ke A, vl v

2 AleEHdRzgd £ 840l U 2R gAsE gt
F el =1 Al @ A7 (international cooperative study) o4 ¥ 244
T T SPAS A% 0.005%a HEEOH o FAR

Yoshimotos'e] H|7AA HEmFo] 5 g Fo) wp aho] AA Azt
il

flo

o
|t
a
[
&
=
<
|
o
&
c
%
v
@
o.
=
@
|
<
@
o
=
o
@
S
@
—
&
o
[-'>4
e
ol
ol

7 1829 Sl f84d0] lvkar skginh ol gk ol f 2 BE 1T



X o N X M
2 oo
woﬂmmfwaﬂﬂu%%rﬁmﬁmﬂ% L:
ozcm%%ﬁyzgw% S A
B ) N .on_;o.ﬂﬂ o) RO
%.wﬁﬁmu@wmeﬂ %wﬂmg%awwpr%
qimwijmgm RS ke ko
Eodulw%mﬂ_q_m&uﬂﬂﬂw gaﬂﬂﬁox%sTxOEoi
1xkev11 < T nE ESoiﬁlezFﬁo%
NJo oy SR R TR OT N = ™ o =T )l KO N @)
.ﬁ.ﬂﬂN%@%ﬁ7o_a ﬂuaewano]QWﬂMl
%%%ﬂ,ﬂx% wp o w2 ﬂsﬂﬁA% !
T oo & L PR ooy L E RO
on%gaqouﬂol,ieg@ov EvﬁmVoHoT@oﬁW%ﬂ
= B2 G _@_omoﬂ% O R
xﬁzﬂéﬂov 9 i 5o ¥ -
L pal oF ]ﬁegxqﬁoxﬁ#ox
e ﬂuﬂ% B I 57.%”_}\1%%
W ) %amau?ﬁcz#ﬂ
ot e 2 11 ol JimE zo T il S o - R oo i
= N M ko F & R FE = b ° T a n BT i
iﬂ.}_ﬂ%ﬂ%lﬂ m ~ i
o o A — Zoﬁﬁl MMO#EEA._]FQ i o
B B hoE X O%ON o @ﬂﬂhjx%%mﬁ%%
@aezqﬂ%%ﬂﬁjwmc __dﬂlm%oﬂ%mm?wwo
),_Zgﬂ_m%ﬂimesﬁe ﬂEMLMWﬂﬁHJ%
> T, g _,IE ],A;OAO = HIJIX]
e_goﬂAl O‘mﬂ—/,ﬂlH ,I.Vl N OL,._l,I\LI OJ.O_IO
g o<W _zflldj — S By
R A = 5= & zo%yqﬂoj_imﬂ?
= N X N ol w T - mo TR %0 W r e g
.mﬂﬂmﬂ@ﬂﬂ7%@ mamo%%%ﬂyo%wﬂﬂ
S RATN K2 U E#H%@oaouurﬂar
w,%mﬂﬂeﬂmmqﬁ%mﬂ% ﬂﬂ]mo%iod_g%ﬂ
M@L_\o@__@uﬁ%ozzﬂ ﬁ]m@g%%.ofﬂﬂﬂﬂ
_zﬂ N . RO ~ ny i
mﬂ_w_}%%%z%w ﬂmﬁﬁwzlo%ﬁoﬂﬂﬁﬁ
(\LI_I "o . iy —
@;mﬂmmﬁﬂqmmnz ﬂﬁyﬂwaﬂjﬂmw%@
%%ﬂ%zma ST ﬂﬂzwﬁﬁ%@%
< B R o o B B T o= - R ©
an_._ﬂAdMM %ﬂnmq
LOMO_LPM )
1o} XO,_I!H,OI

-—‘»—Ai59

1o w

PN
nE

=
=

HAl st

kS

- 25 -



ooz
,AIMMM&_lLI
JUV f
7a‘Wdﬂgoﬂu1a
MLI%LﬂNﬂaewuﬂ
ﬂm_.u,_fﬂqulaaﬂl oo
éa%um./l T oY wr O#‘Mﬁvﬂl
ﬂnnmé%%}ﬂ% %ﬂnﬁi_ﬂ%yo
C=3 Mﬂﬂ;l n_mﬂo] :lﬂ_u_ﬂu_l
E,UL‘I,NU%T,/DWN/HXL WME‘@;L \WL‘W_')A o
O\Jv
%@@ﬂ@ﬁ%ﬂ m@kgﬂéqwiw¢
0l zomeﬂ%wmim J|nyowoﬂrs Wﬂﬂo_amrﬂ%
Mﬂ%_ﬂ;ﬁuﬁugw Wnli&wmﬁﬁﬂmogﬂlma
< _woaujanr S _ n ﬂ1d
ﬁu%wnﬁg%%zo_u %m@%%%@@%ﬂl
™ X il o "o N 8o < o] o i e 7 0% i M
r RN oy N @Mov%mloﬂﬂ?s
o?o_7ﬂ5$%umﬁ %%ﬂJ] ﬂwr%@dﬂu
z%%%@@a% @%1%1%%&m%m
Ja|1&u7éﬂﬂﬁo H@jioglﬂ ﬂm‘wog
%cﬂr%ﬂm&ﬁrﬂ mo%ﬂl%bﬂﬁmﬂﬂ. G
Eﬁﬁuuoiéﬂﬁ @@ﬂ%ﬂr@%@ﬂ@
~ o A w o W N GRS A = ) B3
J_ﬂ,A o —~ 7ﬂ LY ‘Nﬂl_lﬂn_
SZT‘J%J@_Oz%xea7i%m54 o
gﬂsyzﬂeagﬁﬁiauiz; el
$ T Mg ﬂo%gﬁﬂo%cvﬂ;aié%gﬂ
5ﬂaswﬂ¢ﬂiﬂqﬁqaio@zzmﬂ
%Qézﬂcrm%oi@ﬂﬁﬂ%%ﬂ%ﬂ%
LA g@%;; Iy @ﬂ_uggay
v A i E.mbo ﬂ,/ LMM@ Ch zoae%_]@_yum%%
HO © il < Mo N ojy 0 N RN ) T 5
HIEO Do ~ Wnﬂg LlHl] n_Luzv J)) =K
Mo Pﬂnﬂ (e 72&0% o %
‘Ulﬂlvﬁog aJILf‘IEEEIG.I iyl ﬂOAﬁ‘ﬂlgl
}}%MO_L%H.M_/H%LI cWoﬂﬂoATﬂuﬂﬁdﬂo
ixﬁm %ﬂASﬂVuw_Ewoaéoﬂﬂéz;tﬂoﬂn
Azok%ﬂr.fﬂo Pn%ﬂ:rﬂ ﬂwoacf
a8 o dﬂm_;uhmjo o)
_meMoﬂJIﬁoMﬂ.m .n_AIi& Mﬂor
E_,L%A iﬂl ﬂ./lEoMﬂ <
iﬂ@a%jﬂ B
R CARCE ol g ol 5
uw_7_da;o eSﬂoiz
S.H&I ﬂEnOOMlﬂ
ﬂwr@mzﬁr%
Nﬂjﬂw_ﬂ,;.ﬂoé
aeqyu
Bo

- 26 -



ol &

=
=

919} | A7) B EA N 2 7 4917}

l':L
of Hlu A £A yEkon, HA7|

nEd

s

o

=

H]

HbAlc, 12d<t, LDL AEZTo|3lth A7 38+ ddxd = A

1

T

L —

R

Q14
g3to] @olL} # 4o]
214 9

YAz

‘mo
Ho

Aol 4 #7]

e

s

3

B

M
=y
ﬁo
o)
‘mo

TR
X

-

B
J_.NO

ol

NEe) Bart dud 9

_27_



VA

Jlo
—

h

o|]
™

|
110

!
i
—_

N
B

<
B

ojg} AzHT I wdy Hghe] WA rheAdol E&

—

)

N

ok, 2001958 20043714

S

T

2]

NS

o A
3

kR S P R P s

!

ﬂwo

NJo
0

Fi ool
o ABARE

FAe 27157

S

)

f
WAl s dazd el vehd da9 9

o]

HbAlec, 8%, LDL 1A EF

-
R

Pl
Al

o} 3

2}
FHEAE Hylow, B2 EAfelA A

ol
HH
NI

™

B
il

Q)
=0

ﬁo

ol

ol

i

Mo

~
o
e
W

e

o] x4

Q)

K

e

Al Al

ol

th ofe] 7hA] Aleko® A7 e

AR o=z g

]

of thgt

<
=

ol Q= AEE PR A

&
=

b7] of el g1t 9]

5]

_28_



IEH

o

. Taylor TN, Davis PH, Torner JC, Holmes J, Meyer JW, Jacobson
MF. Life time cost of stroke in the United States. Stroke
1996;27:1459—-1466.

Handa N, Matsumoto M, Maeda H. Hougaku H, Ogawa S,
Fukunaga R, et al. Ultrasonic evaluation of early carotid
atherosclerosis. Stroke 1990;21:1567—1572.

. Fine—Edelstein JS, Wolf PA, O'Leary DH. Poehlman H, Belanger
AJ, Kase, CS et al. Precursors of extracranial carotid
atherosclerosis in the Framingham study. Neurosurgery
1990;27:344—348.

. Dempsey RJ, Diana AL, Moore RW. Thickness of carotid artery
atherosclerotic plaque and ischemic risk. Neurosurgery 1990
;27(3):343—348.

. Crouse JR, Toole JF, McKinney WM, Dignan MB, Howard G,
Kahl FR, et al. Risk factors for extracranial carotid artery
atherosclerosis. Stroke 1987;18(6):990—996.

. Gorelick PB, Caplan LR, Hier DB, Parker SL, Patel D. Racial
differences in the distribution of anterior circulation occlusive
disease. Neurology 1984;34(1):54—509.

. Tomita T, Mihara H. Cerebral angiographic study on C.V.D. in
Japan. Angiology 1972;23(4):228—-239.

Inzitari D, Hachinski VC, Taylor DW, Barnett HJ. Racial
differences in the anterior circulation in cerebrovascular
disease. How much can be explained by risk factors? Arch
Neurol. 1990 ;47(10):1080—1084.

Feldmann E, Daneault N, Kwan E, Ho KJ, Pessin MS,
Langenberg P, et al. Chinese—white differences in the
distribution of occlusive cerebrovascular disease. Neurology
1990 ;40(10):1541—1545.

_29_



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kushner MJ, Zanette EM, Bastianello S, Mancini G, Sacchetti
ML, Carolei A, et al. Transcranial doppler 1in acute
hemispheric brain infarction. Neurology 1991;41(1):109—-113.

Kaps M, Damian MS, Teschendorf U, Dorndorf W.
Transcranial doppler ultrasound findings in middle cerebral
artery occlusion. Stroke 1990;21(4):532—537.

Jahng TA, Park KW, Jung N. Stereotaxic evacuation using
pelorus system vs conventional craniotomy for spontaneous
intracerebral hematoma. J Kor Neurosurg 1990;19:497—-505.
Koh HS, Song SH, Kim SH. Clinical analysis of the effect of the
continuous external ventricular drainage with urokinase irrigation
for the treatment of intraventricular hemorrhage. J Kor
Neurosurg Soc 1994;23:571—-579.

Rim KS, Choi KS, Sim BS. Spontaneous intracerebral
hemorrhage, hypertensive intracerebral hemorrhage. J Kor
Neurosurg Soc 1987; 14:323—330.

Cho HR, No JS, Kim SC. Treatment of the traumatic intracerebral
hemorrhage using the urokinase. J Kor Neurosurg Soc
1989;18:723—-732.

David OW, David GP, Fredric BM, David FK. Pathogenesis,
natural history, and treatment of unruptured intracranial
aneurysm. Mayo Clinic Proc 2004;79:12.

The international study of unruptured aneurysm investigators.

Uunruptured intracranial aneurysm risk of rupture and risks of
surgical intervention. New Eng J Med 1998; 339:1725—1733.
Uehara T, Tabuchi M, Mori E. Occlusive lesions of carotid and
intracranial arteries in patients with symptomatic lacunar
infarction—evaluation by MR angiography. Rinsho Shinkeigaku
1997;37(9):796-801.0
Elster AD, Moody DM. Early cerebral infarction : gadopentetate
dimeglumine enhancement. Radiology 1990;177:627—632.

Yuh WT, Crain MR, Loes DJ, Greene GM, Ryals TJ, Sato Y. MR

_30_



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

imaging of cerebral ischemia : Findings in the first 24 hours.
AJNR 1991;12:621-629.

Acheson J, Boyd WN, Hugh AE, Hutchinson EC. Cerebral
angiography in ischemic cerebrovascular disease. Arch Neurol
1969;20:527—-532.

Wolpert SM, Caplan LR. Current role of cerebral angiography in
the diagnosis of cerebrovascular diseases. Am J Roentgenol
1992;159:191-197.

Dobkin B. The economic impact of stroke. Neurology. 1995
;45:56—9.

Earnest F, Forbes G, Sandok BA, Piepgras DG, Faust RJ,
Ilstrup DM, et al. Complications of cerebral angiography:
prospective assessment of risk. AJR Am J Roentgenol 1984
1142(2):247—-253.

Grzyska U, Freitag J, Zeumer H. Selective cerebral
intraarterial DSA. Complication rate and control of risk
factors. Neuroradiology 1990;32(4):296—299.

Hankey GJ, Warlow CP, Sellar RJ. Cerebral angiographic risk
in mild cerebrovascular disease.Stroke. 1990;21(2):209—222.

Dion JE, Gates PC, Fox AJ, Barnett HJ, Blom RJ. Clinical
events following neuroangiography : a prospective study.
Stroke 1987;18(6):997—-1004.

Heiserman JE, Drayer BP, Schmalbrock P. Three—dimensional
time of flight MR angiography in the evaluation of cerebral
aneurysms. J Comput Assist Tomogr 1990;14:874—881.

Litt AW, Eidelman EM, Pinto RS, Riles TS, McLachlan SJ,
Schwartzenberg S. Diagnosis of carotid artery stenosis :
comparison of 2DFT time—of—flight MR angiography with
contrast angiography in 50 patients. AJNR 1991;12:149—-154.
Masaryk AM, Ross JS, DiCello MC, Modic MT, Paranandi L,
Masaryk TJ. 3DFT MR angiography of the carotid bifurcation :

potential and limitations as a screening examination. Radiology

_31_



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

1991; 179:797-804.

Masaryk TJ, Modic MT, Ruggieri PM, Ross JS, Laub G, Lenz

GW. Three—dimensional (volume ) gradient—echo imaging of the
carotic bifurcation : preliminary clinical experience. Radiology
1989;171:801—-806.

Ross JS, Masaryk TJ, Modic MT, Ruggieri PM, Haacke EM,
Selman WR. Intracranial aneurysms : evaluation with MR
angiography. AJNR 1990;11:449—-456.

Heiserman JE, Drayer BP, Keller PJ, Fram EK. Intracranial
vascular stenosis and occlusion . evaluation with
three—dimensional time—of—flight MR angiography. Radiology
1992;185:667—-673.

Johnson BA, Heiserman JE, Drayer BP, Keller PJ. Intracranial
MR angiography :its role in the integrated approach to brain
infarction. AJNR 1994;15:901—-908.

Weingarten S, Kleiman M, Elperin L, Larson EB. The
effectiveness of cerebral imaging in the diagnosis of chronic
headache. Arch Intern Med 1992;152:2457—-2462.

Dumas MD, Pexmann W, Kreeft JH. Computed tomography
evaluation of patients with chronic headache. Can Med Assoc J
1994; 151:1447—-1452.

Mitchell GS, Osborn RE, Grosskreutz SR. Computed tomography
in the headache patients : Is routine evaluation really necessary
? Headache1993;33:82—86.

Baker HL. Cranial CT in the investigation of headache : cost
effectiveness for brain tumors. J Neuroradiol 1983;10:112—116.
White PM, Wardlaw JM. Unruptured intracranial aneurysms. J
Neuroradiol 2003;30(5):336—350.

Inoue T. Treatment of incidental unruptured aneurysms. Acta
Neurochir Suppl. 2002;82:11—15.

Katano H, Karasawa K, Sugiyama N, Yamashita N, Sasaki S,

Kamiya K. Unruptured cerebral aneurysms; the features of

_32_



42.

43

44.

45.

46.

47.

48.

49.

cases undetected with MR angiography. No Shinkei Geka 2004
;32(6):587—594.

Matsumoto E, Shinoda S, Masuzawa T, Nakamura K.
Observation of statistics of screening for unruptured cerebral
aneurysms in Tochigi prefecture. No Shinkei Geka 2002
;30(8):829—836.

Takahashi E, Haku M, Suzuki Y, Fukagawa K, Iida Y, Yoshida
K, et al. Effectiveness of magnetic resonance angiography for
mass screening of unruptured intracranial aneurysms. Nippon
Koshu Eisei Zasshi 1997;44(7):509-517.

Spotti AR, Lima EG, Santos ML, Magalhaes AC. Magnetic
resonance angiography of intracranial aneurysms: comparative
study with cerebral angiography. Arqg Neuropsiquiatr 2001
;59(2—B):384—-389.

Raaymakers TW, Buys PC, Verbeeten B Jr, Ramos LM,
Witkamp TD, Hulsmans FJ, et al. MR angiography as a
screening tool for intracranial aneurysms: feasibility, test
characteristics, and interobserver agreement. AJR Am J
Roentgenol. 1999 ;173(6):1469—-1475.

Wardlaw JM, White PM. The detection and management of
unruptured intracranial aneurysms. Brain 2000;123:205—221.

Yoshimoto Y, Wakai S. Cost—effectiveness analysis of
screening for asymptomatic, unruptured intracranial
aneurysms. A mathematical model. Stroke

1999;30(8):1621—1627.

Feigin V, Parag V, Lawes CM, Rodgers A, Suh I, Woodward
M, et al. Smoking and elevated blood pressure are the most
important risk factors for subarachnoid hemorrhage in the
asia—pacific region. An overview of 26 cohorts involving
306620 participants. Stroke 2005;2;[Epub ahead of print]
Nakagawa T, Hashi K, Kurokawa Y, Yamamura A. Family

history of subarachnoid hemorrhage and the incidence of

_33_



50.

ol

o2.

53.

54

05.

o6.

o7.

asymptomatic, unruptured cerebral aneurysms. J Neurosurg
1999 ;91(3):391—-395.

Longstreth WT Jr, Dulberg C, Manolio TA, Lewis MR,
Beauchamp NJ Jr, O'Leary D, et al. Incidence, manifestations,
and predictors of brain infarcts defined by serial cranial
magnetic resonance imaging in the elderly: the
Cardiovascular Health Study. Stroke 2002;33(10):2376—82.
Fisher CM. Lacunes: small, deep cerebral infarcts. Neurology
1965;15:774-784.

Kobayashi S, Okada K, Koide H, Bokura H, Yamaguchi S.
Subcortical silent brain infarction as a risk factor for clinical
stroke. Stroke 1997; 28: 1932-1939.

Price TR, Manolio TA, Kronmal RA, Kittner SJ, Yue NC,
Robbins J, et al. Silent brain infarction on magnetic
resonance 1maging and neurological abnormalities in
community—dwelling older adults: the Cardiovascular Health
Study. Stroke 1997;28: 1158-1164.

Longstreth WT Jr, Bernick C, Manolio TA, Bryan N, Jungreis
CA, Price TR. Lacunar infarcts defined by magnetic resonance
imaging of 3660 elderly people: the Cardiovascular Health
Study. Arch Neurol 1998;55:1217-1225.

Matsui T, Arai H, Yuzuriha T, Yao H, Miura M, Hashimoto S,
et al. Elevated plasma homocysteine levels and risk of silent
brain infarction in elderly people. Stroke 2001;32:1116-1119.
Vermeer SE, Koudstaal PJ, Oudkerk M, Hofman A, Breteler
MM. Prevalence and risk factors of silent brain infarcts in the
population—based Rotterdam Scan Study. Stroke 2002;33:21-
25.

Bernick C, Kuller L, Dulberg C, Longstreth WT Jr, Manolio T,
Beauchamp N, et al. Silent MRI infarcts and the risk of future
stroke: the Cardiovascular Health Study. Neurology
2001;57:1222-1229.

_34_



o8.

59.

60.

61.

62.

63.

64.

65.

The EC/IC Bypass Study Group. Failure of
extracranial—intracranial arterial bypass to reduce the risk of
ischemic stroke. Results of an international randomized trial.
N Engl J Med 1985;313(19):1191-1200.

Chimowitz MI, Kokkinos J, Strong J, Brown MB, Levine SR,
Silliman S, et al. The warfarin—aspirin symptomatic
intracranial disease study. Neurology 1995;45(8):1488—-1493.
Bogousslavsky J, Van Melle G, Regli F. The Lausanne Stroke
Registry: analysis of 1,000 consecutive patients with first
stroke. Stroke 1988;19(9):1083—1092.

Adnan I, Arnaldo I, Cinnamon J, Fountain J, Jeffrey O, Janet
B. Magnetic resonance angiography in patients with brain
infarction. J Neuroimag 1988;8:45—56.

Johnson BA, Heiserman JE, Drayer BP, Keller PJ. Intracranial
MR angiography: its role in the integrated approach to brain
infarction. AJNR Am J Neuroradiol 1994;15(5):901—-908.
Masaryk TJ, Modic MT, Ross JS, Ruggieri PM, Laub GA, Lenz
GW, et al. Intracranial circulation : preliminary clinical results
with three—dimensional (volume) MR angiography. Radiology
1993;8:40—48.

Warach S, Li W, Ronthal M, Edelman RR. Acute cerebral ischemia
: evaluation with dynamic contrast—enhanced MR imaging and
MR angiography. Radiology 1992;182:41—47.

Anderson CM, Saloner D, Tsuruda JS, Shapeero LG, Lee RE.
Artifacts In maximum-—intensity —projection display of MR
angiograms. AJR Am J Roentgenol 1990;154:623—629.

_35_



Abstract

Clinical usefulness of magnetic resonance angiography

in patient with risk factors of cerebrovascular disease

Sung Sam Jung

Department of Medicine

The Graduate School Yonser University

(Directed by Professor Jin Yang Joo)

1. Objectives

The aim of this study is to evaluate the role of magnetic
resonance angiography (MRA) in detecting cerebrovascular
disease including unruptured aneurysm and atherosclerotic
lesions of the intracranial arteries, and to examine the relationship
between cerebrovascular lesions detected on MRA and vascular

risk factors in stroke—free population.

2. Method

We retrospectively assessed 212 patients who visited the
Department of Neurosurgery of Yongdong Severance Hospital,
Yonseil University College of Medicine and underwent both brain

magnetic resonance imaging (MRI) and three—dimensional,

_36_



time—of—flight MRA of the head between May 2001 and May
2004. We evaluated stenotic or occlusive lesions and unruptured
aneurysm of the intracranial arteries using MRA. Age, sex,
history of hypertension, history of schemic heart disease, family
history of cerebrovascular disease, HbAlc, total cholesterol,
fasting triglyceride, high density lipoprotein, low density
lipoprotein, hematocrit, smoking and left ventricular hypertrophy

(LVH) on ECG were included in the analysis.

3. Results

49 patients (23.1%) had stenotic or occlusive lesions of the
intracranial arteries. The distribution of stenotic or occlusive
vascular lesions were correlated with the location of infarction in 25
of the 49 positive cases(51%). MRA provided additional information
not obtained from the MRI in 24 cases. Unruptured aneurysms were
found in 10 patients (4.7%) and conventional angiography
confirmed the 9 aneurysms among them. Univariate analysis
showed that age, hypertension, LDL hypercholesterolemia and
HbAlc were significantly correlated with atherosclerotic lesions of
the Intracranial arteries. Multiple logistic regression analysis
showed that significant and independent predictors for
atherosclerotic lesions of the intracranial arteries were HbAlc,
LDL hypercholesterolemia and hypertension, and those for

unruptured aneurysm were female sex and hypertension.
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4. Conclusion

The present study suggested that atherosclerotic lesion of the
intracranial arteries detected in MRA was related to LDL
hypercholesterolemia, hypertension and HbAlc while unruptured
aneurysm was assoclated with hypertension and female sex. MRA
1s clinically useful method for screening cerebrovascular disease
in patients with risk factors and selecting high—vyield patients for

conventional angiography.

Key Words : magnetic resonance angiography, risk factor,

cerebrovascular disease
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