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= Abstract =

Background : Brain magnetic resonance ‘imaging (MRI) is more sensitive than
computed tomography in the diagnosis of acute ischemic étroke, but may not visualize
all acute ischemic stroke. For deeper understanding of MRI negative strokes, we
reviewed case histories, abnormal neurological ﬁndings. and localized ischemic lesions
presumedly which were not present in brain MRI_‘"sca'ns.' Methods : Patients with a
clinically definite first ischemic stroke and absen’ée of corresponding lesion in brain MRI
scans were studied retrospectively with hospital records dating from January 1994 to
November 1996 and prospectively from December 1996 to August 1997. Patient with
transient ischemic stroke, postictal paralysis, central nervous system infection,
demyelinating disease, hemiplegic migraine, functional or hysterical cause, multiple
cerebral infarction, scans within 24 hours and equivocal findings were excluded. Brain
MRI was scanned with T2WI, T1WI and FLAIR sequence. Results: We studied 722
patients with clinically diagnosed deﬁni’ce acute ischemic stroke during the study period
and identified 22 patients (3.1%) with the absence of corresponding lesion in brain MRI
scan. The ischemic strokes without brain lesions on MRI scan were clinically localized to
the brain stem (n=13, 59%), subcortex (n=8, 36%) and in the cortex (n=1, 4.5%).
Perforating arterial and thrombotic ischemic lesions seemed to be more common than
large arterial & embolic lesions. Risk factors was not different between MRI positive
and MRI negative ischemic stroke. Summary: Acute ischemic stroke with absence of
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brain lesion in MRI scans is more common in brain stem and subcortex than in the

cortex. There is some potential limitation of standard MRI scan for diagnosis of acute

ischemic stroke, therefore further scans with new imaging studies such as

perfusion/diffusion weighted magnetic resonance imaging are required in selected cases.

Key Words : Ischemic stroke, Brain MRI, FLAIR sequence
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A & (¢]3} Brain CTZ 2Fj})
I ¥z g dAdd < (]38 Brain MRIZ
oFgh) ol HEF 7] At Wol o]4-H 1 9]
o, FAAEGEHG oY wrd FA AP}
EAEHYEE o] 453 glo} YAkl e
AHE-E AL Q1A)E 94t} Brain CTe H734e) 2
7] Adol A& Brain MRIET} 94 =#17Fs)A| %
=&Yy 259l A el WX

wiz}slc}t. wbd Brain MRIE Brain CTRT}

F4 2 FA9 HEA HAHY 2] o] =7
3], wil Q¥ ¥EYe] S HEd o] -4
st} (Kertesz etal, 1987). 884 =74 Hdl|A
Brain MRI7} Brain CTEr} 2 9U3EE 7}
A o)fe o v AEE 7HA9, Brain
CTellA = & Q¥ §9o= & 3% 4 94
o F50 2 H7hEe] s A [ 5 9]
wzelth. BE HzpFHEAEd VA 2 &
ZES HAeg HadHe] ¢ Foldv
A HT] ofe] Aol FA HAJeR
Brain MRIE #3315 o <F 10-20% A=
M g s slgvia RaEglt
(Astrup etel, 1981; Kertese etal, 1987). &
A2 A et A 544 H¥H A
%9 Brain MRI®| ®I7=E A3k, 44

22 Yy Aslo] 2JAFAT Brain MRIA

&4 2L Hol: BRS 4 At W AA
s o4} A7 2AEE AN W 39
59 #A89T}

HTOHY L

1994 1948 19974 8Y7kA] ARvsta
A 84 AR F4 AA A SR
g #ARE F HEFo| 94| Brain
MRIE AAIg & 72299 &4 =H7A4 4 23t
58 iAo et RE A5 AA T 9
Aol o3 WE HH, A HALE vkn HF
o] Felsiglen], o] ¥ Brain MRIZ W
gl oF 90% oA H& 2447k o] F &%t
oA 7S Bl FAERE g R 2
Absteieh, 19949 1958 19969 11¥74A1+=
FapA o v FAkeby L, 19964 129%€ 1997
W 87 = AP 02 2ALE AAEGT) &
A5 Foll HEY, A 3L AN =Y He
F, QA A, BAK 2AF F Al AAE
22 x3boflA FAE 9l A HA F
o] 24 F7), dHA Y, 7k A F o)
v, 23:A4A 7, geay A, 9 vy
AFE, 715" slasHA dal, 34 44
F 2447k Yl #47 A, opiA AR
i 2-9e] zigde] ofwligt -9~ Brain MRIA;
oAk 7o) WhAE Rk | Wiz e] it oAt Y
A7 o)Ak 2T YAEHA] g Fol o
He Bal A5 328 A|YA)7] & 7224
FoAeg sgcl. 2 HA3Ae gargal
A WyL gl Brain MRIA ¥ W3 o4
dAEE 919 HidlEs HulTel 7o) 9l
= A$E 23 :

FEE = e Skl WY, A A
ol Ao A FAEE, -2 gl
e, As Zoll, AF AdFFe AF7 F
ke 495 92 HHeE 34 (Fisher,
1982; Albert etal, 1992), A8} 2] vjul7} 5
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Wb, A E AN 7R adle] Fo] Fhtb
AV, B o7, WS FH, WS iy
£59 E5ANE i Iv= vy W
et al, 1990: Kim, 1992)9l E3HA1%
% (dizziness), &-& (vertigo),
Z gl A7 A, <Al
I 2 Aol bETFERAE A
- =] 7ol
ARE A 7Vt
Y& b o g F5F3kedt (Fisher,
1982: Foulkes etal, 1988; Kim, 1992).
Brain MRIZ]%-& 1994 1€%-€] 199641
3471#]= Goldstar SPECTRO~20000 2.0-T
magnet(29 o|&EZ YEAZL (spine-echo
repeatition time: TR)/¢lEA1ZHecho time:
TE)/3 3 (average) : 2500/80/1]1& °]
Sl 1996+ 4¥¥¥E 19974 8¥7tAl=
Simens Magnetom Vision 1.5-T magnet
(fluid attenuated inversion recovery
(FLAIR) WHAIZE (TR)/<1ZAIZE (TE)/S T
314~ (acquisition) : 9000-9999/110/2)) & °]
43)0v}. Field of view: 158 x 210 mm,
matrix sizese= 256 X 256 mmZ 32, 6
mm 99 FARZ #FGsgon FH ee |
nE 22 gy 2E #AEL Gadolinum-
DTPA 2AE Folaigict. HEARGEL

119, A7 ddRzdE&L 299 safolA]
zkzk A A8,

Brain MRIA 54 47419 #4-& ukapiz
a5 ZAA] o mglh &
MRIA; Hislo] &al=]%]| %}t 74 )
o] Holi= oy - Ale]o] W 17, Av], 1%
QUAHE vlarslr] fste] chiEr E498 A3kl
L] ®E ZHEE SPSS/PCE o431l

Z2 o

QAbA o @ w]&Ze] oJAlEe] Brain MRS
AN & 722999 YAE F AL 24 B

A= BE 229 (3.1%)01%it}. WAl 139
(59%), AA=7} 9% (41%)elx, Hi A2
55+2. 2419 c}. 229 & 472 SA HAF 24
A7k o] F 48417 Wel| &egsigia vielA] 149
2 48A)7F F 74U, 392 8delA 1714 el
Zpzb AAskel e & e #ixke S U F
2N FHoll AT} 229 FAFES] dA ok
A2 A o)Ak 27 E-E Table 14| A4
3] 7135t

FAEE W] A& e B, A7
7} 139 (59%) 22 714 wokar, 93y 8% (
36%), 1A 19 (4.5%)9) & olsich. o]FelA
23 AL 159 (68%)o% FAHEHY, A3
7o) A W X R w7k 9 A

wulo] 747t 6% 9 selglent S L glgle
o olF FolA ¥ HEAE HA12HY
B GBI Al A5 2

/M TN ol 7S 2l A
2 13, 4) (22%) £} 3}‘33‘4
HEgzodes 71248 wal A} 229 F
11914 AdABtedA] o] 5= 478 (36%) M o4
2AE Bgow W Reish ASHE 2208
Bl o= 29 (3, 1) o2 WS 37|45
o §He 27 mgiont 29 (8, 124
W3t A FAETY 7] el A 23l
o} HA| T RS AT 299 B2t
ol B A s Bl
A5 YA P, AR o) 24, HY

#Hzde 4 HXV}-"S—“éi"é%f’ﬂ/ﬂ FAEe ¥

= 2% (%

4

artery) sl & A= 29 (9%), =Ad#
(branch artery)elvt 42#%%59 (small
perforating artery)®] #l4]ell 2JgF AL 209
(91%)°1312m, Foulkes et al (1988)2] =t
715l wet HEFE AR TR A
A AL 129 (55%), A HAHLS
39 (13%), ale] EVQ_?"‘V] U e T
(32%)2-2 ¥HA =749 Rl=rt F3ich

96 6 o)A T27k3x 34 T17J'7‘ R
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Table 1. Clinical manifestrations of 22 patients with clinically diagnosed stroke with

negative brain MRI scans

Presumed MRI scan
No/Age/Sex  Neurologic Examination Localization Time Result
1/41/M  stuporous mentality, oculocephalic reflex(-) B/BS 1&18D normal
: R ptosis, L. hemiparesis, Babinski s S(+/+)
2/50/M  upbeating Ny, L. MLLF syndrome L/BS 2D  normal
3/47/M  horizontal Ny to L. hemifacial & hemibody L/BS 3D normal
sensory loss (Po,V) of R
4/42/M  semicomatose mentality, oculocephalic reflex(-) B/BS 36 H normal
Babinski' s S(+/+)
5/74/F  dysarthria, R. Horner s Synd R/BS 6D  normal
6/41/M  clockwise purely rotatory Ny to R R/BS 8 D multiple infaction
R Horner s Synd, L hemifacial sensory loss(Po,V) in periventricle avea
7/58/F  dysarthria, gaze evoked Ny to R. R/BS 3 D leukomalasia in
R. cerebellar S (+) periventricular area
8/63/M counterclockwise purely rotatory Ny to R R/BS 40 H L. putamen
dysarthria, R tilting ataxic gait infarction
9/47/M  dysarthria, horizontal Ny to L., R gag reflex|  L/BS 7D  normal
L cerebellar S(+), L tilting ataxic gait
10/65/M mild dysarthria, R MLF Synd R/BS 28 H L. putamen
infarction
11/51/M  counterclockwise purely rotatory Ny to R. R/BS 2D  normal
R. Horner s Synd
12/43/M  dysarthria, R Horner s Synd, L, hemibody R/BS 2 D L. globus pallidus
sensory loss(Po,V), R tilting ataxic gait infarction
13/63/M dysarthria, conjugate gaze palsy to R R/BS 5D  normal
14/38/F sensory aphasia, R central type facial palsy L/Cx 15D  normal
15/53/M L hemifacial & hemibody sensory loss (Pa,T,Po,V) R/SCx 5D  normal
16/55/F L hemifacial & hemibody sensory loss (Pa,T R/SCx 2D  normal
17/38/F R central facial palsy, R gag reflex | L/SCx 15D  normal
tongue deviation to R R arm monoparesis
18/42/M L hemifacial & hemibody sensory loss (Pa,T,Po,V) R/SCx 3D  normal
L. hemiparesis
19/65/M R central facial palsy, R hemiparesis, ataxia (-) L/SCx 2D  normal
20/76/M L hemifacial & hemibody sensory loss (Pa,T Po,V) R/SCx 3D  normal
L central facial palsy, L. hemiparesis, ataxia (-)
21/61/M L hemifacial & hemibody sensory loss (Pa.T)  R/SCx 4D  normal
1, central facial palsy, L hemiparesis, ataxia (-)
22/65/M dysarthria, L central facial palsy, L gag reflex | R/SCx 2 M L. subcortical

L hemiparesis, ataxia(-)

infarction

No : case number, D : day, M : month, R ! right, L : left, B : bilateral, S : sign, Ny :
nystagmus, Pa : pain,
Po : position, T : temperature, V ; vibration Cx : cortex, SCx : subcortex, BS : brain stem
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Figure 1. Case 15. There are no evidence of lesions in deep gray matter and white ma-
tteron T2WI, T1WI and FLAIR imaging.

ZodA| Fof F A Fojo 7S Bl A
o= 41093 167 (3.9%)°19x, 961 64 o]
& 77z A, TI7ZHR 44, 2944 7o F
JAF &4 2 Fluid attenuated inversion
recovery (¢]3} FLAIRZ 23l sequence®
zro] Fedstel 7FSAQ A$E 3128 F 6%
(1.9%)0.2 FApe] uhy o HJgh 7ol

7He4s] =S Yokt
n o
Brain MRIE 584 9% gl 120

i4 §4si0 x4 WAl ol Brain
MRI< Brain CTel ulste] 841 $-8v] 53]
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FA719] B 2L m3719 HANE A W4
g g gleH, FQF 2o A 4 A
T A" F50 919 Lxe} H7Re] A
e A FAY 4 gle AAe] qlet (Fukuda
etal, 1989, Mohr etal, 1995). 281} B =%
2] A ¥ Brain MRI= 4719 €73
S 25 oA B]lv)

Kertesz et al (1987)2 FA HAF 7247
WellME Brain MRIZ} Brain CTRrbE @
Raksioka shol ot Hul-E Bl ¥ S gldld
7357t oF 10-20%¢°l o] &rti Bastglom ot
2 2l vledt MIEE 2gd) (Heiss ef
al, 1986: Kent & Larson et al, 1988).
Kistler et al (1984)& FF7|AE9 &3 &
2} 169 F 19 (6.4%)A WWe geld £
#glem, Salgado efal (1986)2 Brain MRI
A NG HAAND 434 HANNN 4
19% 2 8%A= W Hd & 5+ gsidh
Fazekas et al (1996)] ojsbd 4344 &8
FAE % Brain MRIAY ¥Wde] Sald AL
31%93, °15 1.5 cm °]31e] 434 HAHL
68% N velsken, thy] HAoA HHE B
Al 9 8% o]%iT},

Yuh etal (1991)-& 34 38A HA8LE F
A HAF 2447 B4t 954 22 Brain MRI
F #osle] @A A T2 = 44 A 841
= 85%004 WS gl & 5 52 84

o) F-HE| 24A7t Abole) Z3g-oll= 89%lA
3o stele] 7153ttt Brain MRIAMY]
AN W A BAF o 5-Tddl 7B =2
717} AAR|RE G2} 2Fa 2L BodA] P oF
219 W 4AT 27| 2 derha RaEe gle]
U5 327]o & dufellx W] whzdge] ¥
v} (Mohr etal, 1995). DeLaPaz etal (1991)
< BE7)dA] HANE A 2A Y oA
274 A3 4 9l 1242 WHolA Brain
MRIA-S A4 &7& HolBE T27t3 94k
FAZAE 27 A AZ £ B9 4
Zobs wkEA] AAEHA] S AAbEsich o

A O R T

=2 T273% %34} Brain MRI® 384 4174
Ax 48] e wikest WolAw 53] 3]
B 7ed Ak ASdAe @4 @) o
Brain MRIoIA &4} 27delehe AN E &4F
o] gloka & = glrk. H¥Fe ¥4 4= o
Al oje] #ALEelA Brain MRI® &4 44¢
AR & 4 e, 7-12 AZE e #ode oy
Zo] YA 7] How], 3/Y o]Fo FHFF A
e 7Y AR 34 2AE 1Y 5 3tk
o] zFAlet gt E ATl THAY 1S
o]-4% FEAYAAME FlHE A% F 10
Fulloll Hslg R Q17 Ak} Wiz} T}
(Kucharczyk etal, 1991). ¢]#3} 427 d+
TE g SIS Bele HIFoR A% =
7] si3bd wislyl HANe g Qg 34 s
o] Brain MRIAIA ¥ & 4 958 2o
Zt} (DeLaPazetal, 1991).

o wx we] Ao JEFE FEd &
2} 44} (coronal view) #932] 7% dix] w3
o) WS WAAEY] 48 $0137 g} (Albert
etal, 1992). =ik & W FAZ FAL A%
ol A HztEs) ol 4= ik AzbE),

Brain MRIZ 713488 Bole s 34
el M-, SR B HL o
e =2t o 417 A5 A2 Ee] WA
AE F, HHpAd Aol QI 3, 3w
AN, A4, 1A F9] g Al wd oA €]
e W 73$olt}. Brain MRIS dRl=r}
A e] A wlte] T4 o] G o=
e 2e] g 22 YA o HEA
HAN R A7 AN AE 54 o H-Fol
W] w4 Bt o] A7) fE]l Ao
FAH o]l /P& EEAYP A E Felgl
vl =52 Aol wiAl wrl wAoA f-o)s}
A AL 27S 13t (Naruses etal, 1982).

FLAIR sequence 3742 180°¢] ukd Hx
(inversion pulse)®} %1 WFHA|Z} (inversion
time TN ¥ H¢qe] A3 E £HAT) 5,
Z) 27 (echo time @ TE)So2 T27= Al
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3F FVMAAE o] &3 W 2Ao] A1 gk
T A% g Jehdezs Wi gae &
7V 7 wholtl. dAkAdl HEo2= HA
A chdA st 5 e gy AE 9
24 A 53 &4 o AFee Y, HEd
5o theksl Agtel|x] wlztAde] el By
a2 gle} (o]AME 9], 1997; 32 9, 1997;
Pennock et al. 1993). S84 A Ho] ¥z
(basal cistern), ¥4 59, ¥ =4 9] 2
A A Bl A& A T27"z°:‘*&°1]
A 97 2 wials) F9)0] WA grale] BN 31 A4
F 7EE Hologx] WH-E gHEer] 3 ':‘ii °
Y FLAIR sequence® 7 o]83hd H73A
e 2 AlE JEE Hola ¥ A4 Y o F
o Hol= A AZ AT e AT x| W
7h lomg wiwl oo M-S AN =
o} 53] M3 ¢q7 Be] 1A dix] W72

W] w239 ¥7 (brain stem), ¥, ¥
A 9] (periventricular), 34 AR A
nlgk Wul, AJAF, 1A e 59 g AL wiEe] o
T4 =78 A A o] f-g-8hckn &=A Q)
t} (Coene etal, 1992). # 2] ¥wle] FLAIR
GgAFel|A 2 A F ZFe g vielhd wibe |, &) A7t
o] Xt Fatyl eE W A AE AR
Holx F s Y 5 o) T20E 94k
e FHH BF 2 A% JRE B 75
4 %i?d"/} (T3 9, 1997). & dFolA 712
Aol Mixrt 3.1% % #A2] Hare| njsle] AR
F& A2 Brain MRIS] At e] Wt of
Yz} FLAIR sequence®h A2 7[we] A}
.02 By wbA-g-2 6]:/\1—»‘1_— 71A& Ao E A
et AR & A7l T2 2 TIZ2 <%
4t 54 274 2o FLAIR #9494 W
We 1l 97U} 379 5 319 (83%)°o2 ¥
W82 3k-g Mot

w3 Gadolinum® 22 A9 =¥ 24|
= FA/G o A S A& 79 Brain
MRI¢] &4 53¢ adAA Fed, vAAdH
ol k] 29 Fvht A5 29 vk o

it o A S 3ka 278 AARBE,
T27}z A ellAe] W3t oAz WA W&
g = glofA] ke Ae A HAF 24
Zr el M= wzde] 7bs3tet (Crain ef al,
1991). Elster et al (1990)2 229 2] w734 &
2L 178 (T1%) 04 4 EAF 1-3dl| ¥
3 29 Z7le] e nolod, A oA
o] AR Aol 29 F7} 2] =

79 g)eltt. Crain etal (1991)& H3d#d =
g Z7}9) 47de] HYFI 2Pe AR Z9H- ¥
o] sncs o s gt FEEE

uhed goza] HA¥R o HAAL) 2 S
AAEL YA TR E dFe] Hert g
T Sota Basigict. 2y & dFedAe
Brain MRIA 74 &5 A el TF Afelol|
A 8o} HAH] 2o F7he] Rl A}

el el 2

3 HA3AFL 27171 1.5 WA 2 em °)3

2 Z«Jr—‘: 3718 WS 7, gz cdselA
F5of g Edel 50%142 933 3
o] 9= A= #83L dvt (Fisher, 1969:
Adams etal, 1993: Rothrock etal, 1993).
A e e EF HER, o A HER
54 HES ARA A vh], Feel-A
¢ 2579 Pl 329} (Fisher, 1965:
Mohr etal, 1997). 4 %5 HEF2 AT Y
AAZe 71 £3 Y E m)Y] AxE A3t
A 95, W HEAA 71 el (Arboix et
al, 1990: Chamorro et al, 1991). <5 772
HEFE tE 83 AAEA oA 279 F
ub glo} | Zzp o] FHF A wikt)
W K9l FE AN 47 R &3t A
=, A Wl A BE A

Holx, AlAAe] X F-$= F4FH
(topographic) 2.2 EAI3k= A 0] 9lvt. HE
v iRkl o] gl& Aol Al 2qt
AeA o g EAkEe] £33 F49 744E Bal
o} (Fisher, 1982: Kim, 1992: Kim & Bae,
1997). #Ae] wWwle teksl A 7|5t
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FH 7leEbe, FAaskAQl Zh aAle] A gke)
el Aded e & sie] &rfte|u Wrler §-
9 22 248 Rl (Fisher, 1982:
Albert et al, 1992). =7 WHd A4 F=2
¥ -2 Aol wiEH- (paramedian dorsal
area)?] FAwe] won, E3) dAr)E, £5A4=E
g o ] T o] 7z ole] A FHMHY
(Fisher, 1982: Kim, 1992: Kim & Bae,
1997). %537 HE5L dickpalA g 4
Asl A9 whalE Fuksle W 9A] WE
Al 7P B A Aol 3o ks, 7| A
< A =EA B ) 7AE, S Fud,
H& we]SEo] Belv (Arboix ef al, 1990:
Kim, 1992), H2%-2] ¥l d7|F, A%
. 45 ] 9 R 7} Aol Fol FukE}
(Fisher, 1982: Arboix et al, 1990; Kim,
1992: Kim & Bae, 1997). 4% & 159
(68%)& AT HANLE A=Y ARAE
AF A 9] Bare) o] AF HAYELE EA] F
o} £ FFFH o3 WHdE AAlsIe]
o} =3 A 27 S 2l IRES TR EA
%9 (branch artery)o|i} 4= #FEEY (small
perforating artery)®] =&l gt HAog 3
A== A HA3Ae el 208 (91%)2
2, ¥R (large cerebral artery)|2dl)
o135k 29 (9%) Hrle HlErl o, FAA
7ML 127 (55%)o 2 AAA A 37
(13%)<ll Blsted E7] wjel] oisf e 3
ot BF FUNEY T A W] o
3 A HAY S AL

F2EE WHEde 3xle ¥y, A7
ol4 Ao v, v, HHR FEY
A% Alberts etal (1992)2) Q¢4 Brain
MRIM 7184 478 B]l 799 dAE F
A3 ¥ 7H o] Zhz}h 391, A sh-e
e 192 9" g el 7R 27
& o) Relvky Busig o ¥ deie
o8] w7k w139, A W 8o
2 ¥z wwle] 19 2o} "4 Eghed g

Al & F g 7 EAE ) AL
2 Q3 2 b= 7] gl F6 B
FALEol] oigt drt e g slez AYzhEnt
‘HEFY HY AAE ¥, 2¥Y, B, I
AAF 9 AR A& :A48H) Brain MRIZ
o] g™ H¥A 74 Fxle} v|watg] e
v freld Apel= §stetk (p20.05).

F o 22 A3 dAEed gl Bk
¥z A7) EFH 34 (diffusion weighted
magnetic resonance imaging), IFFAE A}
71&% 34 (perfusion weighted magnetic
resonance imaging), A7|F%W 374 (

magnetic resonance spectroscopy)s-<
A F e A7 HEkE 2] 5 9t Ku-
charcdzky etal,1991).

B A7) gAlE Bl HEA HAYes
N1k 2E 331594 Brain MRIE 4 AI8H4]
agkong #xte] Addel] glojAe] TR Al
22| 72 (selection bias)E Bd 4 gle
o, =3 961 4% °]AF ©]F¢] Brain MRI
7)%8] Holof 23t sFH xo|E frikE A
2.4} (systemic error) & & & 4= gldet.

Brain MRISZ FA =AM WAL
FLAIR sequenceE AAIFoZH AR
Fobg o} ¥ oS o] & 999 A o]
43 22 24Ae] A, A Z Brain MRI
7144l Atz A7 gH A}, ARAEE APTF
HogAy, Ap71F B35S HEA A4 2
o2 o8] FHe] ] W Ee] 27) A4, 419
Ty g o gt 5ol F8F AL ¥ Ao

&

o ok
i -

1 g4 oz HEFe] JAsel 24 BAF
2427 el A 2714744 Brain MRIS AAgH
72299 BAE F A} A4 BAE BF
227 (3.1%)°141+t.

2. Brain MRI4 %¥& %857 ghoxt 8l
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Ao g AR ol AR FAEE H
H9] 918 T3 md 77t 13 9 (59%)
22 7P wgkar, A 8 7 (36%), ¥A 1
W (4.5%)2] < o]t '

3. ¥ (large cerebral artery)®|4] 2
the #2] 9 (branch artery)e|V & 5%
W (small perforating artery)<] sjo <J&k
AT A= ¥ WA v wlxr}
=it}

4.9, HE3F AY AAL, QA A A=
ZAAL, Azed A 94 H¥fzdesed ¥
A4 =)7L 129 (55%), A HANL 3
H (13%), el FAsA o2 A$e 79
(82%) 22 84X HA3NY W=} F23H &
%,

5. T17& 34, T274=x 494 % FLAIR
sequenced o] AAgozN FHIA ¥HAH
o 27] AL FHA 4 AT Bael vlsle] A3
3] Folxl o} Al4- .2 g Brain MRIA 7124
ol FEA HANe] gleo2, YA HAN
Z7] Axtele 22 7]l A2 2739
44, IR AZIFEGA, AT 234
59 & 5<% Brain MRI°] 98§ AR
e, A AAEAQA AALE 5 d8A
3l Alte] Agh=] ool ghe},

Y
g

329, #94, A9%: U399 F4 FLAIR
MR A 27 T2%x 947ke) v)a. gi#
ykalsl ol gpx] 1997;37:9-15.

o]4d, 7Y, HrEA o HA#e] Aoy Q)
¢J4] FLAIR MR sequence®] ¢4 &4
A AR 9] 8E1] 1997:37:1-1.

Adams HP Jr, Bendixen BH, Kappelle
LJ, et al: Classiﬁcation of subtype of
acute ischemic stroke. Definitions for
use in a multicenter clinical trial. Stroke
1993:24:35-41.

‘Alberts MJ, Faulstich ME, Linda G:
Stroke with negative brain magnetic
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