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1. EE

[(FRLE/)—BEMEMREE (TIA) ODHIX—REREIE TR, FFRNREIZ
Lo THREEETHSD. RERLELDEFEITIBEINRRICKDIETIZHEL TEY, BKE
RES T RIS UE e b Db ThA. TIA IdE ., IMEELRIRICT 7o
— AL MARTER DR ERIER Y ST CAELS. ZO) R FHOEREDTHIC
i, SR RENRVLETHS.

AR, RIEZEIE A TRL TIAESNIZIBV T, MRI_ETEHRESHERINS BN
NAIHNT o7, B, MRIIEEGRFAER (DWI) 13, BEEEFICBWTEBEMEELY
REZRD, hOZTORENEEBLIBER T, BILRRAIEFELEL TEK
FELERENTWA, TIA DIEFIDOFIT 21 ~67%IZZD DWI EREEZRDHDILDONHD
TERALNTWA. TNETICEE BRI CIX, ERFGREE 2SN RERHEEES S
EF THEHLERINTEIZ. LN LS EEREIT CORFHIZRERRBLRERHORR
BEERIZ DUV TIIRMEE ThoTz.

ZZT, TIAEFIO DWIHRE R HEZ ORI OBIhEMIZOWT, ZEEMFTHH
WTHBRETLTC.

[ FiE]651% 1999 46 4 A 552002 4 9 A ETIEAESREARBTCABEL, FIAE 14 B LA
P& National Institute of Neurological Disorders and Stroke MDA Il & [EE 73305 3 hRICE
3< TIA L2#r&h, 7> DWI & MRI ZHEITL A 7= 129 5l (4R 67 =%, Bt
68%) Th-ol-. HEFUZOWT DWIREDRHEEZFAR, &LITHRERHBEEIER HEE
(DWW TZEDERKREE R &t FrIC B EIL 7.

(#2157 6] (44%) DEFNUZ DWI FRESHERINIZ. 2D 46 il (81%) TILWREL
RESIRER IR -, BEEMRIT CIIEGERRERME 30 LA L, AR, BERRE, &Kk
FHREERE S, AMEZEE/21T TIA OBEERE, BIR%, LEME MEEMICERERD
(p<0.15). =IO TEE S &, BEFEEHOWVITRER RICITMBEERICRET FRRER
FESR T ofz. uP AT 47 BURSHTE AW S E BT CIUEERGRRE 30 L4
E (X 3.7, 95%EHEE M 1.3-10.8) B IKMEEREREE (X 10.2; 5%EEEK
f 12.2-46.9) 2> FER DWIHRER B ICEET AR F Th-orx.

[ & 8 AHIIE CIERERRH R & B IR IS REREE DS TIA EFICEITS DWIHRER I
BEE 4B EF Thoo. TIA TIIAFERERIZ I E AL — RO A E Ry /2 Mk B
BAECZO# MITERICEVMEENSEIE TALOLHELEIN TS, DWIIRE R HEE
K F Do bIER G ERII DR MREZOLODEESE, - ERMEEES ITEmE
BOLRSERBRL, ZHEN DWIRERHEEOEIMIEETb0LE L L.
(#5381 TIA FEHNCI51T5 DWI RS IS IS Ao B BT B 35 [ F I E R e e
J:ﬁ/kﬂuaﬂ% EfEZECTh-oT-.

F—U—F: —iBMEMEmREIE: MRI; ILEGRAE SR



Abstract

Background and purpose: Diagnosis of transient ischemic attack (TIA) is difficult for even
neurologists as well as general practitioner because many of the symptoms of TIA may have
already resolved before patients arrive at the hospital, and physicians may be required to make
the diagnosis based solely upon historical features. TIA is, moreover, caused by various
mechanisms including atherothrombosis and cardioembolism as same as brain infarction.
Further examination, therefore, should be performed for decision of secondary prevention.

Recently, it had been well-known that new lesions may be detected on MRI in patients
with TIA as well as brain infarction. Especially, diffusion-weighted magnetic resonance
images (DWI) should serve as a useful tool in detecting recent ischemic lesions in transient
ischemic attacks (TIA) patients, because DWI is more sensitive and specific in evaluating
acute ischemic lesions than conventional CT and MRI in patients with TIA or ischemic stroke.
Previous reports have shown that acute TIA lesions are associated with DW| abnormalities in
21-67% of patients with TIA. In several studies previous reported, a prolonged duration of
TIA symptoms, as compared with a short duration, has been shown to be associated with
recent ischemic lesions on MRI. But in these studies, their results were analyzed by only
univariate statistical methods. The clinical characteristics of DWI in patients with TIA
remain unclear.

We prospectively analyzed the data using multivariate statistical methods to clarify the
independent factors associated with detection of DWI abnormalities.
Methods: We prospectively performed magnetic resonance imaging including DWI in 129
consecutively studied TIA patients (mean age 67; 68% men) within 14 days after TIA onset.
We examined the frequency of TIA-related DWI abnormalities, and compared the clinical
background of patients with and without DWT abnormalities. Using multivariate statistical
methods, we investigated the independent factors associated with detection of DWI
abnormalities.
Results: Fifty-seven TIA patients (44%) had DWI abnormalities (positive group), while 72
(56%) had no abnormalities (negative group). Prolonged TIA duration (TIA duration > 30
minutes), hemiparesis, monoparesis, disturbance of higher brain function, history of either
stroke or TIA, diabetes mellitus, and atrial fibrillation were observed more frequently in the
positive than in the negative group. No difference in other symptoms, other vascular risk
factors, or other emboligenic cardiac and arterial disease was observed between the two
groups. A multiple logistic regression model demonstrated that, prolonged TIA duration
(OR 3.7; 95% CI 1.3-10.8) and disturbance of higher brain function (OR 10.2; 95%
CI2.2-46.9) are significant and independent factors in correlating with DWI abnormalities.
Discussion: In the present study, TIA-related DWI abnormalities are associated with
prolonged duration of TIA and disturbance of higher brain function. These findings suggest
that more sustained and extensive ischemia may contribute to DWI abnormalities in patients
with TIA.
Conclusions: TIA-related DW] abnormalities are associated with prolonged duration of TIA
and disturbance of higher brain function.

Key Words: cerebral ischemia, transient; magnetic resonance imaging; magnetic resonance
imaging, diffusion-weighted



2. EEB/XYAR

OREE
Inatomi Y., Kimura K.. Yonehara T., Fujioka S., Uchino M. DWI abnormalities and clinical
characteristics in TIA patients. Neurology 2004; 62: 376-380.

QF D DER
Inatomi. Y. Murakami T., Tokunaga M.. Ishiwata K.. Nawa N., Uchino M. Encephalopathy
caused by visceral larva migrans due to Ascaris suum. J. Neurol. Sci. 1999; 164: 195-199.

FREHE—ER, MIFHER, PR, B, m)Is—. B RIMENIRFAZEEIC L 28BRE
PEREEZED 2 . #ERLHEIEE 20015 17: 76-81.

Inatomi Y., Hino H.. Hashimoto H.. Furuyoshi N., Misumi I.. Uchino M. Transesophageal
echocardiography for the detection of embolic sources in patients with retinal artery occlusion.
Intern. Med. 2001; 40: 475-478.

Inatomi Y., Yonehara T., Fujioka S., Urata J., Ohyama K., Uchino M. Familial multiple
trichoepithelioma associated with subclavian-pulmonary collateral vessels and cerebral
aneurysm. Neurol. Med. Chir. 2001: 41: 556-560.

Inatomi Y., Yonehara T., Fujioka S., Uchino M. « -blocker is effective in the improvement of
cerebral angiopathy in a patient with pheochromocytoma. Cerebrovasc. Dis. 2002; 13: 76-77.



3. BiEE

7, BFELZITIICHTVE ICEBEZTERLUNEFEDOHDHINEER LI RUEE, £/
AL THERARBEREL CEVWV-ESRERELZERLALLOMBIZTRINAT
oM REA R ZERFREFHRRSREAR 2 NFBEIR IO OIVEBHELET.

F7-EICBEERFZEDOHY T, FHHERIC OV THIEIC EVE I EE X E L~
EZEBEIR T 7 —MABHER R ER RFEFRARD) - K fusgE iz o brk
FELET

AEICARIRNZEY, » o2 DEERIBE42 51X THEEL-BAERERR
AR — BREEEE L, KFEEAELIUDRERDOER, Fio, 2ICREH
DHTAMFEICBEDLIBEEDT T, REIZER IR IZER LU FESERRREK
By —, MERE Y — BHEIT—F, BER2Hr 72— - HHECZEAIILORS
7T —RNTLIVEILEBRL BT ET. ESIZEMEDOEMRBLIORGXOERIZHT-VE
B FE, CRERTERLCREAREREREEZRER RN E LR L,
Z L CREAT M REA T BRI AE— R A IESRBBLUELET.

BERICAFRIIBERODTH OB CHA L IR LET.
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ACA: anterior cerebral artery

ADC: apparent diffusion coefficient

CT: computed tomography

DWTI: diffusion weighted imaging

DSA: digital subtraction angiography
FLAIR: fluid-attenuated inversion recovery
ICA: internal carotid artery

MRI: magnetic resonance imaging

NINDS: National Institute of Neurological Disorders and Stroke
TIA: transient ischemic attack

MRA: magnetic resonance angiography
TE: echo time

TR: repetition time

MCA: middle cerebral artery

PCA: posterior cerebral artery

PICA: posterior inferior cerebellar artery



5. FREOBEREEM

S— (D IELHIC

—I@MERMEE I FE1E (transient ischemic attack, TIA) SIZEMIZL>TEL D, EREIEL
BRI THEAT IO BATERE THD. RiR T 58918, TIA FEFOHIZZEIEEBDIETD
D, RAJHHEDIEEICEILDONHDIEN D, TOBK LOBERITBD CTEETHA.
D78, TIA FEFNZHL T X BRa ' a—F—Wr/@#RE (computed tomography, CT) A
¥R, B IEEE 4 1 (magnetic resonance imaging, MRI) Z21XU & T2 OB
ZFHRRED, REIZEVZEOMERIZL-TREN, MRABREAERLNTE .

FRLIZDOIIRHEOTN AR E 2 7= £ T, MRI, 812 1990 R 44k fn B
EOBENIIREXLEFE LU TR E & (diffusion weighted image, DWI) (25, TIA 2
WZDOWTCOEEZELOMFLRETHLOTHD. 22T, ETARETILERE, RKE, 165,
ELITBABRFHIRNE P OLTHTIADBIIZOWT, ThETOMREER LRI,
D BRIZRTRT5.

— (Q)TIA D2 M ERE

TIA TiX, £OAOEVER B EIXERREL, S CTHRMEEEZ R T L2<H
K35, LHLEEHEROEIRICLY, ERZF G TH TP ER LRENHERIND
FEFIARMONDIIN 0T, ZOFRER, TIA ODMEEIKREIEBLTETUWS. HICE
BB, 1252V E®R LR ESERRERRBEIN-L0%, i — B8 m
BAELMEFRL TR WLMNEIDN V) R THY, FHRREBEOF BIIBWEEIZL> THW
DIESTVWD, BB T5E502, BEOELINHIE TIA % TIA LR TAEKRMELHS.
FITCINFETITRBESN-ZME D PITIIZ R o Z YR TDEE N RENTVS
HLOLHD. FDLHRRENOE B EEICL > THEEFT RORCRAEEOR VX
MIRNEIRH>TNS.

PE RN RN E DR BTEILLT-DIE X R CT ZF v/ MRI D772 1958 i
2K [E National Institute of Health LV HXI7- i ELE 72 — @M M ) “transient
ischemic attack without infarction” Thb. ZOR:E CIIFEEIZESVW —1BMEME M - &
HIREOL2TEHBETH-DIC, [IREEFFKE DL REE)RCTBAEREREE LFH%
{BE ) OMIZ, TRAEEEFHERME]CTFERHIDEA TS, ZOHILRET2 HENE
ELTTIA ELTEW DAL > T o7,

RORCIHRAE A 1990 EDRE LK, BEE CEBEOICHILASN TRIY, AL THER
FHL7= National Institute of Neurological Disorders and Stroke DML EFEES/TIEE 3 iR
(NINDS-CVD3) (233115 TIA OZMrE#ER LU TIHRA 5 (NIHSS 1990: H)Il 1996, &
ZETCIIHIIOPREEIC—HBHELZLOETRT).

([EEBE]REMICEIBAMMEOMEENLCERMHET S, 8EREX I A0LE
RIZIRF . HERIETII—URBREERERES 2V, BRICER{EERETS.

[ Frfche ] MEERIIER BRI 24 BERILAINE 75, BERHHREIZ 2~15 S THY R
FEIZRE., 2<1T 2 SLIPICIERDSTER LESED 5 LA, R CIERAEET301%
BN THA.

(BT R IBIERRLARNERDIZE, X B CT AF v MRl TRERNROMHIL
ML,

[FESMBAREE R EREFEOEST (march),, BlEEHEDEV DL, ZEMEDEV DK, BET
EEDH, BEEEZEDOHR, BROA, RELEDR, BERESLEEL/-EHESE, A8



BEBELZRBETER, #ilos, BEodh, KMo, THHORERET TIA L TidiEl
R TH5.

AW RO, FTER EFREDEFEOHFEIIRHEELTWAILTHS. -
BHRE/R BRI R LAV Ve RO IEMAIRIEREL FIZEL, FETIAZ TIA LR LARWVZDH D
BLEARINTVA.

—75, EAETERIIRECII I (EHE) 128555 3H (1990 ) T, ICT TR &'BfE
BRI AR EMBMREIX AN EL TS (H)IT 1996) .

INHOZEEENREINI-RETE, BIEKES>STHEALAFREZESR EFRET
BZEEX, BIERTIZESR CT 2 MRI ZHEITL TVWRWIRYIE, BS TRUVWERFIL A RRh
of. LIABZOHKIZ DWI BEEEKSHENBI0e o7, b L5220 DWI TidHr
RBORENES LY, ZORR, EMERD FEEOBKIIRESEALE. 2z
TIA OBELRRTHY, BIEICEELIFRELE ZDNAFREN R HEINDERIA,
RNTHRESNDIDNI o=, T EZITCRE, Albers 5(2002) 13 MIZHEH R #EIEE
DHEIZEZHELALSEND, TTIA (1K - EBEO BETRIE M2 LD E R O B % E &
THY, HAEICIERIT | B THEEL, - oMEESMREL To (Eg o) Bing
BRI EOBMT R AELIRB L 7.

ZDINCEDBEELEAT501IZEY, KIFFRDT—<THs TIA IZBITH DWI D
DHHIEBEOERIIEL B> TS, AR Tt NINDS-CVD3 (Z#ERL C, [E& LER
EE2HEILDOLREELRE-HIE TIA LT31EVITBTHTIHLDETS.

5— (3) TIA DEEK K

TIA DERITERIEE TITIZEEL TWARZENDIRRV., ZOT-HEEHOEE. H
DUNIF PR R Y, SAREF =SB BO TEETHS. Thbbiflf
BENFLLE THAT-ON—BEERNETHoT-0h, SEEBENKETHoT-0ON
BEEECTho-0) %, BYERICIYRERE LT et ZIdBEEL -
EMECTLREREELHD.

TERBEEIZ DWW TEAT L NEENRR TEEFRE 81.3% Ob—O4R 17.5%), KE
BEZE 28.8% (HH—FE DA 15.0%), SFEMEE 33.8%, R4 EXE 1.3%, —@MHENE6.3%,
HEB MBI R CEBIBREE 57.1% (O b—B D & 21.4%, MRk 28.6%) , R EE 50.0%
ObL—BDH 7.1%, MR 42.9%), SEEIHEE 28.6%, Fl4FE 7.1%, FHEE 14.3%,
BDFE35.7%, R 143% Thol=LT2MENHD (FH 1996) . F/-FWE TIIiFEREE
R31E 5 57 LAN 36.3%, 6~60 45 46.3%, 1~24 B%[ 17.5%, BEOEEIT | D& 36.3%,
2~9[5] 46.3%, 10[EILA E 17.5%E72 o> TWA, -2 UIE#RAEIIRRE I — R EEL S
LD, HBRENRL->TAIENTREN, BIBERR CIIERBEFR N ZL2D
ERAFEFRINTOS (T 1996).

BEERIZOWTIIEMLE 42.6%, $ERTT 14.9%, RIOME 6.4%, DEFEE 3.2%, LEME)
7.8%, BEfE 39.4%LHMEZI TS (FEH 1996).

5— (4) TIA DRFEHFF

TIA DORERBFIZOVWTIE, MEEDOZIICERL CUUTOLDAEESN TS,
1. BifRE S/ A2 arteriogenic (artery-to-artery) microembolism

FHHHIR, EBENEBRBRGD VI KBIRDICESNWBIE (T 7 —7) REmIZ, &
£ EF L TSI/ MR IR S HIBEL, REMEIARICRELRETIZLIZE-TE
U5, A2 TIA BIEQEREATHLHEHERNSN TEY, 41%LL7-BEDPHD (Fk
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1988).
2. AT ¥R BTN hemodynamic focal ischemia

RSEEIR, HEB BIIRDH DV IZEAZENINBINRIZ BB REN T4 FEL, 28 om/E
ETIEN—BEORBFTIME LA ECDIHD. 2 TIA 0 18%EIhb(EK 1988).
3. [MJREMEZEAE cardiogenic embolism

FEFBEM OREME, ALH, HGORELLE, S O0HEERY T, £ 0BF LA
ERIZIAEAEL, B KRMREIARICTRIELIRE T AL >TELS. ZOMIZIRM
ILBATERE I B B IR /2 L D E R F EERK 2 THREIZH->TE, FELTTH
BARCAC-BIRNMED, EEEETLBIRRICHEALMBROERELEZT, VbW
HEFRMEERMEOBF THRINID. 2IEFID 9%E B DRV RESN TV R (F
7k 1988), —H T 31%EL7-#HEHEHD (Sempere 1998) .
4. \WhWHZ7F TIA lacunar TIA

ZAEBRDAEIZL > TELDTFI/HHEEORIERIEREL T, TIA BEIDHILIIEIHDS
T3, BIROOITIZEREIRICEBERE SRS, WO RERFR B 20
ZERLETHHN, AL 0b 29%L T HHE D385 (Sempere 1998) . R @EBRN TD
lipohyarinosis, microatheroma, 35V MIZEEARE FIZEN2<EL, ERDIRC.OHR
DODERERFTHLEINIS.
5. F D1t

BICEES TIILOL0R, RIEGERERE, KEIRAEREE (BR), oM
BR, FRMEOMBEEREBZEOENLLETHS. RBLIANE, <GB THMARY
TREKEHONTWS B EHED, TIA DEBERFERF THHLEIN TV, BETIE
ENRIFELEZ DN TS,

5— (5) TIA DIERLERIR

TIA OFEFRDEIRIZOWVTIE, F0 1/3 1L B REERRT DM, 1/3 23 TIA 280REL, &
HD 13 DERBMBEREICBIT TSN TS (LA 1985; Al 1987). ESIZ5ERAN
REEBITHID 50%A% 1 FELIIZ, 20%i3 1 » A LIIZREETHLEha (1A 1985). Zo
BRI DERN, TIADLFEREIMEEICEIT T 2ERENRHHID, TIABRE
WL TR I HERLL 7= — R TR TO AL EMRHSH. NERITATREL Tidhuf /)
REBLFUE M EDBIRNHD. TTTAEN AT OWTIE, EOEIEN KON EEA
*tEEERER CEERASN TV B (Dutch TIA  Trial Study Group 1991: UK-TIA Study Group
1991). American Heart Association D H A RF AL TIIEARIEREL TT ALY 2HEIRL
TV 5 (Albers 1999). F/-F /b’y (Hass 1989) DFZMEL LN TS, —F, IERE
EHEOEMECA THEZETI0REREOBFIZLS TIA BE TlX, REROBFICK
HIEEBERIRIZ, VT 7V BT LEEUHETAHEDEDFERANEFLNEEZ
NS, TIA, IMEEDOBEEOHDIEFBIEN LEHMEIBRE IZOWT, UAVLT7Y AT L
T AV EVLBREFHIZE D ThHoT- #5235 (EAFT 1993).

F-AEBEEREL T, EEIRT T — 7 b0 NERZR O UILINIT H EAF 1 E 2D
NBFEFN XL TOTRBNNRPIBRIBEHT (NASCET 1991; ECST 1998) 2335, [RFEHIIHL
M/MEEIVLBERTFIHICED THAHIENREIN TS, EBIZ, BHENBIROIRZEMHZE
WD AT IR 3% 2 ONAERNTHL T, BAIFEENAR- P RMEIAREIZILDETS
MEDNEHAHD. MERMTIHRBRIPIETRTHY, RMBE NG SRR
2855 (INER 2002).

DENTIERYEICBL T, ATEICRUE TIA DREHFEZRD O LT, FORES
FRIZR - ERA, ARTBROBIRBEETNS. LOLEEIZHOWTERIE, BIEMF
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DOERIRIZIL, thoRBREL EICHEEZHIZIAFRERIENEE THS. TIA IO\ TH
FOFIRENRRE TEDERFNTHWTIL, FOEEZHOERELHEBHICFER A28
TIRTFEHICH RS, IREILARRIL TIA OERZE, 82 MRIIZOW TR T 3.

5— (6) MRt MM FFEED X # CT A¥v., XD MRI

TIA SEF OBEHEAT RIZDOWTIE, XBR CT AXvo-HAWIE T, T2 i@ G2 L, /Edkn
BB IE T 1980 DD uanf%t TIA OREFITRIBELT- X B CT Ax v,
MRI CRHIAERICBIE T AERICEEE SR HINAZ N EINDLDITR ST
(Waxman 1983) . - ERHBIZELTIIMRIDOF R X B CT AF v LOHLENLTWAHT
ERINFETIZEOLNEY (Awad 1986; Salgado 1986) , MRI TohiviE 77~84% D TIA B
FIZ, FERICEET AHIRICHEELE ZONARESREINAZEN H] > TE- (Awad
1986; Salgado1986; Fazekas 1996; Bhadelia 1999). ZOX5IZHEi{§ LOBERAH T 548
FIZOWTIT R B EIE R R IED TIA THoT-ILEHERITTRE T HIEITRIEY Vv,
LOLEETREZLE, IHLTTIA BRIZHEITSN X 8 CT AF ¥R MRI THEESL
T2IREDVL O, LT LHLEMBOREEZRLTWARTIIRV A THD. EIEEKRE
MfEEHIT TRIBLIZEREZLBRLITFRELRETEDRILLEVD, —HF THIBERE
FETHEFALEL, HEIZLELIERES TidkroTr-.

5— (7) sL#eHR R E & (DWI)

1990 £E{SHIEEIZ MRI O—{§ELL T DWI 2SRBL, EEREBEMEA&EI-1%, SR DS
LI EEEDOEBZMII RN T IEDTERVRED — &=, DWIHTMEEIZE
TBKRSFOILBEENZLDEFIETEEAL THBILTIFEETHY, ZOKLFOHE
BOEBY DR E 2R T HEIES VDLW D BT EDOIL# %3 (apparent diffusion coefficient,
ADC) THD. K4 F2EIEIZLL/A5L ADC EMETL, DWI LizBEELET5.

BN L E EE SIS DWI &fF ERER, FREEMICITEEL TRRESE
MEREEE 2 5T (Busza 1992) . 5 M f8I5L Tl NEEIC I AMANE L&,
FaRALIC L DM R BROB/IMEIZ LB R IR D EH UIAH R R EITLD, KaFD
TEBGEBIDE T AR, ZORKRADCEME T TALICLYREAADWI L TEHIES
LB LRI TV 5 (Benveniste 1992) . Gerbil 728 8 EBR TIIE Mm% 2.5~5 312X
BIEBERTZENHERIN TS (Busza 1992) . EMIBWTIRWEEIZIT | BefI5E T
RERZEINDEFNHY. 6 BREINICIIZERECHRELERTERLEINTWS
(Gonzalez 1999) . f if #4 4 fn B SE B CTld DWI B{E SR E DL IR TR E M fFI% T
HDHLIpINTERY, HFIZEMH MR REEISREICBVTI DWI Effd MRI
PEVREN 8 (perfusion image) LDEE EDIR<yF (LY penumbra FEIREHEE DL
ABHLN TET- (Heiss 2000). /- DWI LOFEEBIZFDH% 10~14 BREIIEGL, L&
REEBMLIZEDERIIH DN, 1IZEALIIHEFTLTEHLEN TV (Burdette 1998). Z0D
OO BEMOE M MHEREDORER, FIZBEBERENERETHEFICBVT X
B CT AF v HDWVIIEROBREEETO MRI IZEDL D LS TE /- (Singer 1998).

LA LZ<ERMOEMICEEL TE, BEMEHIZDWI ERE2 RO THEEICRS T, E
7- DWIRZED 10~14 B [#i3b e L0, BEMHMOMIZE R TIZLLHADTITAR Db
MDD, EFRICEEERTIX 10~60 530 % FHR@ELI-EFTiX, BAMRIIC
RS- DWIHRE L M fRFRTE 30~60 4 CIEEEITIME/ N T AIENRERIN TS
(Minematsu 1992; Li 2000) . LA>UEIM ORI AR E, 12 BERE ETICHE DWIRE
PR 52 LARERIN(LI 2000), FIFFFEROMEE SITTNABIRA MR M EEE
IZXAREL2MMBEZE (Garcia 1996) DFEREEZ T5. RO TIA FEFITH, DWIHRZED



BN LIRS R LT ER 235, 1 B H G 1999) X 61 55D B THBREL
%éﬁu“w;t 18 BFRBEL 7. SEMBEFFE R DFIE 3 FEff%IZ DWI 2RI L BTR LA R
RENTodd, EFEHRZOREE 22 BARICIIRBREIIMRASN R 7. 2 BB

(Lecouvet 1999) 1% 24 BERALAPNICIHR LI AR L — B MR EE LG LI BE Tho.
A B THIEBERHRE  OFIE 4 BER%IZ | BB O DWI ZHEATURE S HER I3, fEME
THH&%DFIE 24 FFRABZICIZFREIIHEERL TV, FZOMIZFREE 3 B LN DWI
TIREERDHTZ 9 Flth 4 FIT, BEHOFRENIIL T1,T2 ARER TRESHEE TER
Dol HHE (Kidwell 1999) 2385, SOICMRBEAERIETEABAEONIZEE 76
(22T, IBRATE TRESHE/D, —HIIITEHRESEERLIETEHEHHD (Kidwell
2000). ZOWMETIZ 741 3 FITIL 7 B BIOREFRILERERYD, THIIHREF R
% (Hallenbeck 1990) LB BLTW5. —F, EHELITBEMEHRELRDH BRG] 7 FF
LA BREFISERLILDII R 7222 MEL- (FRE 2002). #M@REBLARLL
T DWIHRESHREER, T2 MAEGICHRIFZRSTHATILIIRRERTHLE
T5HEHHS (Grant 2001) . TIA IZHITHB 2R DWIHREORICE UL WD
DHHBDH>, HBNIEDIH R AT HEEDEFI ORRIIHLDN, REELEEIRALE
THRETE .

— (8)TIA @ DWI T R,

BEDORETIX, TIA EFID 31 ~39%IZ1EH MRl TIREDHERIN-LENTWD
(Fazekas 1996; Kimura 2000) . ZHIZITE TIIRERDFEE X # CT A%y MRI L0,
DWI O F D E MMM EFEEICBITSRERHORENRIVENOIENHLN TN
(Singer 1998; Schunewille 1999; Augustin 2000; Barber 1999) . 3 2 (ZI3i&E8 MRI & DWI
1285 TIA BEFIZIITHAHR AR LR E LR R L BEEE F 12 oW T, #ERDFEH
EEELDHiz. S HTIETIA BEOHFFREREDTHIZ, DWIIZLEADKRETHHERL
INooH5. FREORIEIIREMFOMAICEERFERLIRM TS, - CTHRES
BLIBECTIIBERERIBOIESHSILTEY (Evans 1991), FEHMEED-DICHEE
ThHdHEEZD.

DWIFEERHE TIA BEDREKBGELOBFIL, WO DHFFEREZFHDN, RITICk
S<H T R LHITRLILIINZ, BIEOFGERBOERE DWIRERHOBZRIT®H
HEIN TS (Kidwell 1999; Engelter 2001) . £7-15 8 MRI OERELERF.OES, &)
WRER, EEMREROBELIEHIN TVS (Kimura 2000). LA LZHSOBETIIVT
NLEF RO THY, BEBBITICLZLOTHS. TIA BHFICBITS DWIHELERH
DML BEEFIZBE T2 RE1EDZ LT, TIA OBE - IBEIZHOWTH A iEEE
#BiEIIHhnLEZLNT-.

5— () FHREDEW
FITTIA BEDYL DWIRERHOEEIZL->T, ZOBEEAYERICENRHINES
MERIMTAI-DIZ, EESIIRTFHFEANT 129 FIORE 14 A LIND TIA BEIZ DWI %
B MRIZHEITL. EHOORIII DWIREDOH EITERFER, BIRREOS &,
FRRIEEROANRRLEDRERMMLEETIOTIIRONEEIZETHhHoT-. EHHIT
DWI JR 25 i H B (K] 74 245 BT I LS EH A0SR EEL /-
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6. HFE

6— (1) xt&

BEELEAFRETIITIALZHEN-2TOBREIX, TEANESN-HEIZILTRERED
fl 2 R EFRR (W bhwd AN —ra =y ) TABRZEEZIT 7. 385 MRIIZRTTRE
IZ 1999 £E 4 A /5 2002 £ 9 B £ TITABRLZ, BIE 14 HLWA, 7>D MRI BREZ TN
2TOREIMITEIN. ETOREFINZRIVBENBIEOCZELZIT, B
National Institute of Neurological Disorders and Stroke (NINDS) DMl & [EE 2 Mr K HEH
3 RRICHERLL THTh 7= (NINDS  1990). 7Zeds—i@fit BN IIF e RO L. &
BENGLTOBEERE, HFERICETAER2EML-. 2OFHRIT, £, £, TIA
DFEIR, FrerEfl, BIEOEE, BEFE (DHEE, BOE, MEE, TIA) BIUCLERE
EDRRETFTHAIEIME, FERKE, MmalbATo—/VIfE, BETHS.

6— (2) MRI #1840

MRI D#FE 3 echo-planar B HE % i 2 7= Siemens MAGNETOM Vision 1.5-Tesla MR unit
Tdh-o7-. MRI X T1 538FFE 1% (repetition time [TR)/echo time [TE], 500/15), T2 iRaAME %
(TR/TE, 4200/100), fluid-attenuation inversion recovery (FLAIR)E{& (TR/TE, 6000/120)
RIE 14 BLAPIZHEFTL7=. DWI X multislice, single-shot, spin-echo echo-planar E[{& T
BEAFL7=. diffusion gradients (& x, y, zE#HZEV b 777 FZ—i%0 2L 1000 s/mm?&L7=.
E#L 2 £ OHEABEICLoTHRRENZ. FIREIL DVI TRENICEESEEL,
TIA DIEFEESRLTHOFEDOLRVIRELLE. T1, T2 EFAER, FLAIR EELFERHE
OB RIZFIAL. LMHLTI, T2HFE{R, FLAIR B TOHFEDH, DWI THERINZ
IREIFRELIZRRE D o, FHEOKESIT T2 HRER, DWI DK R TR
KEBEFIRUZ. FIRED EESREUREFREIRER THHMNICIVEFE 5L,

6— (3) TIA DIE & L FFge Re

TIA FERIT 3 BRI HELT. ) BRI EEREERE. JORITRSE, $ 5, FZEHER
LEED, MREOCHFEIIMbOAZRV, 2) BRRER. OB TIIEMRELERE, B, THRO
RO N—IFROHRIZEDD, AHDOBEIIETESL2EYD5. AEOXEEELS
LABMKMEEREF IRV, 3) AFRER. ZOBTIIAHEZRDS. RAIORE
EECHTEETIIZ 0N, BRMEEEEIIRDRWV. LT EELLEIZOVTIE
BERABLUFEIVEREICRBERRZITOEEOERN&21To7-.

JEKFReRe I LA T O 5 BEIC B L. BIH 30 23K, 30 43LL Lk 60 43 K3, 60 43 LA
£+ 180 435K, 180 43 LA L 360 435K, £L T 360 /Lh k24 BERLLT THAD. TIA #HEZ
L7-EH (WD crescendo TIA) I DOWTIE. b BRI OED - T- R IEO RS
AL

6— (4) fbi i B R HE O fEBRIK
UTOERRKFEBRELE. 1) &ilE: XEH 160 mmHg LA EH D NIIEES 95

mmHg LA EDBHD. 2) BERF:RIEICIVBECEZMEN TRYE 0 MAERETE, 1R
RRDBEINTVD, HDOVWIABRRICHRE L~ ZEER M BE 120 mg/dl LLEDLD. 3)
W RAEERTETHKES 3 H B UL EOBEAfT>TVBLODELT. 4) BaL AT a—
JVHLAE : ATEIZKVBEICZEiEN TR B IR MEEDONRVBIEIN TS, HBVITA
B8 IZRE LI O M iFHRaL 2T a—/ LA 220 mg/dl DHLO. 5) EittOES
ERTEIZEVBECIIMER O UL OB A RIN THOBHLD, HAWITFHRREE AR
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HBOREIZIY DRI LB CERLAREFEEZALTWALO. ZhbDfEkEE
FEZUT -0, ARtk 48 BRI LANICZER RO MFEBLI UM aL XA To— /L EEx £
FlCHRELL.

6— (5) ERTE B L KT HRE B

BERRDREERMEBRLY ROT57-8, 12 FE.LEX, 24 8 Holter L EMX, &g
BELTI—RE, REE L=a—REABITL-. ERFEBLL CLIHFERBEM LB
g, 2t OHEE, LERAEOIBM LHEE, EEANMR, MEFESR, ATHE
BuiiT 1%, JORALLIRIE, OEFEE, SRHILBEEEL L. KEART T —7138EE 4 mm
P ESHBWITBBEEROHILDEHERTREHIEL .

6— (6) BIIRE A

RISEER I &, SEENME OFMO-HDICEFICH LHEBIRA T — R 778 EHERE
(Powervision SSA-380A HEAT A H/V, HIK) & MR & ER (magnetic resonance
angiography, MRA) 25E1TL, SGITEBIZL-TIET PNV T Moo av il E &
(digital subtraction angiography, DSA) Z#HEfTL7-. HEWWRAZ—F /S EFHEREMLE
DO REEFH T FIZ OV VT B-mode b T —7 o — B A A L S M & O BARTE(LAEE
{LEBELL.

FomRISERME, HEAME OREMREIT-OVVTIE, North American Symptomatic
Carotid Endarterectomy Trial DFEfiE TF D22 R4 H|ELT- (NASCET 1991). D F ik
IR KRB EEMIEE MEONREZRD, ZOHIZLE> THREREZHETHFHIETHD.
ZOFHEIEE AW TERMLE = —, MRA, DSA OE{§ LR I-IHBENA O ME OB
FEEHL. 2> TTIAEFES LIIMRIFHRE (CHE T AL ESN AR LE
(ZDWT, EDOWRAERN 50%L_ ETHIROLE B MERELH L.

REBR LB LTI—, DSA LLEBEOEIRETHS. ZO-HEELIINOLERR
KREOBENPKIZVLELEZLN, REIZXTIBEFEORELH HOELNIBEIZRE
L ChREFTL-.

6— (7) M3 FEr 0

ZEECIIDWIHREORHEOFET 2 DWIRERHEE, JERHEE) ICHEL, 217
NOBEKPIFBICOWTHELEEZITo7/-. STHEE RN EL CERHEXK B, EE
Frehefl], A RRAR L) IOV Tt Mann Whitney-U test %, 4 B8 (49, EE,
BREFOHELL)ICOWTT ¢ REEZRTLE. ZHAUCIVEEFLDWHCRITA84A
HHIRERHOBEEZRHFLZ, 2055 p<0.15 DbDIC OV TIIBICEELEFLE
RLESEBENICHERLE. $2bba 2T 4o 7ERDHEITV, FRFIZOVWTHEE
SN AYZEED ISBIERMEMEREH L. 28, WFHb P E< 0.05 25 THE
FHNCHEEBLR L7, MEFEITELTIT StatView. version 5 (SAS Institute Inc., USA)
ERALE.

RBEIZAFRII~N X BEEA>TIRDHESN-.
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7. ARER

7— (1) 22X R4 D B R IE &

FAEHRThHo7z 42 » ARIORIZ, 31 147 D TIA BYBHZ APRRLZ. 18 FlIZHFZEH
BERANUTC. BRAVEEHIZ 9 FlICIZENE R ERED -2, 9 BIIFARTRINIE, HDVITRE
PEHNRTR)ST-ZLTHD. ZORBE 129 FINAFESR L7 (R 2). HBBE
DEEIT 6714 55 (P RAE 69 5%, 11~95 8&) THM: 88 7, &ttt 41 B Thoi=. MEE
BOMFBREF L@ ME 69 1 (53%), FERFT 26 5 (20%) , B 36 1] (28%) , ML AT
—/VIAE 31 #1 (24%) , [ it .OR BEER 18 51 (14%) Tdho7-.

L B A BEIR A RRIZIXBEIZ 81 B (63%) MEE TREBEMNIERL TV -, SkiMgrerES
BT 21 1 (16%) Toh-7=. EOWNERIT 16 FIHKEE, 2 FIAEIL FEEEM, 1 FlITRIL ¥
BERBLIUHIBENIESE, | HITRERRE, | FITERIERERCThHor-. BFRERT 27 5
(21%) THY, NIRRT EBEDH 19 fil, TREDA 8 il Th-o7-. FBREEEIL 77 1 (60%) T
HoT-.

SEARFFGERFIIE 30 0 LAF 34 1, 30~60 43 26 5], 60~180 43 37 ¥, 180~360 43 15
5, 360 43 ~24 BEfdiX 17 I Th-o7-. TIA ORIEERIENT | [B1HS 95 Fl, 2~4 B2 27 B,
5~10 [E]A5 7 FITH-o7-.

7— Q) & RFEORERT R

RMEE L a—L 24 BRI A — DB, R HE.Lxa—| 83 i (64%)
WZHEATU 7. ZERRTIRR, BIRE R 53 61 (41%) DBRF IZHERIN:. FERBEMLFE
HREN BT 18 B, EFE WM A IEFBUEN O EMENL 3 #1, IIEFLBHEELS I FE
FIEME CEMENT 45, KEARE BT 7 — 7% 5 R BE M OCEMIENX 3 #1, KBk
BFESS—78MIL 6 5, SNHILBATEREIL 19 FIThH-oT-.

SRER I B =2 — & MRA X 2B HiTfTENT. DSA 1% 54 FlicEfTaNI-. HEMEEIT
29 5] (22%) I RERRE 7. EOWNERITNSHBIARFAZE 4 B, NSEEMIK 70%LA 322 4 4,
PERENR 50~70%M%8 7 B, KAMENAREAZE 1 B, S RAMEIAR S0~70%8% 10 B, HE
BEIAR 50~70%4%8 2 1§, % RAMEIR 70%LL _E322 1 B THoT-.

7— (3) 22Xt 2B D DWI IRE

DWIRER L 57 5 (44%, DWIRRHEE) (2385 7-. ZDOH>bLDOMBFES* FOE gL
EHICE 1 ~4 IZHEH] | ~4 LLTRARL. —F, 72 #1(56%, DWI FERHEE) (ZITHRE
IXFESRTEe D of-. Z2BTEH MR X 4.782.6 K B (PdfE 4 H, 1~14 B)IZHITLI=.
B8 BT R 5.0224 (P RAES B), FERHEE 4.5£2.8 (FRIE 4 B) THYBBEERIZH
HFERRFEE I o7

WIE A EORERBIILLTO@EITHS. T7205HE 1 KA (ARR) TIX 10 Fild 1
%1 (10%), 2~4 ¥% B TiZ 59 il 26 B (44%), 5~9 B TiZ 53 il 28 il (53%), 10~14
H T2 7 619 2 611 (29%) TREPRHINT-. FHETNALIL 46 ] (81%) TREBINRFEIK T
HY, 11 #il (19%) TR EEBARTIK TH-o7-. ME ZEFEIHRD) TII o KRBk 47 61, &K
REEIR 5 5, Bl o KEMBhART 5 12 E/D3DEBN 1 5, % ARAEIIRIL 2 51, Bkspid 1 41,
% T/ IR | HITohore. IMFIREIL 39 F1(68%), 2 TBFEIL 9 B, 3IKEIL S5
7, 4 FFEL 1 B, SR 3 BITHT-. IRERAKEIL 15 mm £ 37 i, 15~30 mm
2317 #, 30 mm LA_EM 3 Bl TH-T-.

TIASEERHGRE I LR B R L OBURIILA T 0@ THS. B 30 53 RED 34 54 8 4l
(24%), 30~60 43 26 FIH 16 F1(62%), 60~180 53D 37 il 15 5] (41%), 180~360
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A0 15 Bl 6 Fl(40%), LT 360 4y ~24 BFED 17 il 12 1 (71%) ThHhoT-. HBER
HH SRAE IR FrTiF ) 30 502K C 24%, 30 57 EL LT 54% (P=0.004) LHEZEZRBHI. €2
CHEIRFRFERER] 30 55118 TIEFIZ 2 B HFIL LB 3D LELT-.

7— () DWI JRERH - FERHOFER ik

F£ 2 121X DWI IR E R HEE L IER HBEDERRAE L B % R L T2, TIA EERFFERER] 30
U b, BRAMSREREE, B, SR, BERR. B EREBOEE, LEMENT
BB CIERHEELVEHEEIZEDT- (P<0.15). LOLIhSUSAOmE R EERE T,
ERFEOEBHDVITBIIRE BICIIHEMICHO R EZREZRO o, bR F
IZDWNWTaIRT Ay I BIRGHTICL DS E BT EFEIT U225, SEFERHERERE 30 4
Vb, BRI EEREE O L3I >F B DWVIREEERFTHho7= (£ 3).
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8. 1

8— (1) ERRIE

AMEOFRLEELRERIL, TIABREDODWHRERBRERFLLT, TIA EFEE R HITE
£ (GEEFFGIEM 30 5700 B) &, BRINEREREE DAL >BEREFTHHILE
FERLI-ZETHD. Z0 2 AFUNOMEREBLREF, ZRFEOERHIWITEINRE
BICIIHEERICIEO R ATRDD o, FE-RBOTIT, ABFZELIATIC TIA 8%
D DWIFRERHEFIZHWT, ZE BT IR TR O R E T b -7z,

8— (2) DWI SRR HBHEE

AR TIL TIA BE D DWIHEEIT 44%0D BHE ITHEESN-. ABIFICEITS DWI R
EORMBEEIIE 2 (BT B EOTESE CHRASNI 21 ~67%L LB THIZIER
BROFERETHHoT-.

8— (3) DWI R E DRI

T, ZOINCBRHEEN- DWIREIXELIZITIAEROBEEREIERLRL TRV
DV TIEEBRBLETHSD.

K 3 ICHRUES] 3 13 T a— hkEE, FES 4 IXRERICIIERESE,
EREREDORETH-7-. LML MRIFTR CIUEREZIRATAIZLOHER VINEEIZ
BEoTWz, TIA EFICB O TID LT ERENIERFEHOE MERETHS. L
MLEITHHeh, RRELEROBEERELTHROERSBERLIIESFHEBALII,
EEZLIIUTOIORFAEZEX . TROLFHREL TIA EROEOEERBERZOLOD
TRV, B REIETHER LIEEREREE XD, EEORLFEREFRIZERIC
fa-o7=2%, E@EE R LB EITMmITEIE (242 iX ZE 42 BB 18 = spectacular shrinking
deficit (Minematsu 1992) BB M T2 LBk % eBFFRHHLE 2 D) TRER RN, —
7. BR R B IR IR AT e M ME R I Ha -7 T HRMATHD. O
5 IRLT-. CORBIA T/ THEMRELT, B TIA OFEEERK 2 OL57RF@EIR
FEIREIVE | OXHRREEBIREIRD 8~9 FLERMIIE W ENZEITHNS (Kimura
2000). ZORICKBERENRZVWEBIE, FIRELZLTLY TIA EEROFELFETIIRL
ESIR b eGR4 L B AHEH OB E CTHEEFEICRVIDEERED S A€
DEIRIREEENVRCT VB X BRLRATIRETHS. G, DWI REDHIHLEEE/IC
HIEUER L EEHICHET AR HEHOLDIZDWTIE, ZORENEROELRET
HDATHEMED IR .

TIAEFIZBO THREVREOERLIRE THINENICEHDLLT, EOREITRIEDFHE
ERFRERICHEEREREEADEE XD, B—IZ TIA OBEIIHEESELNS. £R
TN (i B X BRI . F@EEAR R EEARD) . KEES, SR EOFE (FICERLE
FECHEIRD) DFERIT TIA OFBEMFEASC R TR EICH AR EERM 5.

8— (4) DWI FHE B HBIBE F 1: TIA fE e iRF

TIA 2E O DWIRERHICEL T, TIA EERFGEFEEAMIISFERRFTHLHZL
ERERLE. INFTICHEE BT TO X # CT A% v, MRIIZLAFFE#HE (Kidwell
1999; Engelter 2001, Rovira 2002; Crisostomo 2003) T Rt b FE & LR/ tH O B
IZDWTIHERSN T, EELOMRERIIINLOWUROBELZFFTHLELIZ,
FEMRFHFGEMOERIIMERH RN THEIEE, LVEITRBT AR THEEDOK
EFHRTHEERD.
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8— (5) DWI JRZ B H BEEIR F 2: & R B e

AW TIIEm R INEEEIEED, TIA BE O DWIHRERBICEE T M I >FELHE
FTHHIEEFERL. ZNIC OV THLEE BRI CoMEHHS (Kimura 2000,
Crisostomo 2003) . FRANFEEEEE X KMNEE S Rl TRIS. SRS EREL S
45 TIA BETIE, TPFTREIRBAZEL, ZTOHRBFRBLIBEIZRFIRRY ICHEL.
REDELSLOEE RS, BRI EEESF T 585 T, RISV EE coE
DEFTUILHERISND. ZO7-DICE RS EEE2F IV BEILFEERERNE
Mmof=bDEEZLNA.

8— (6) DWI W HBSEE 7 3: ERIRK R

Kimura & (2000) 13220 R B BIREROFED, B MRIZBTAFRERE L
EAEEHL WA, AR TILLEME, SFMILBEEE, OB 0ERIF.LER,
HENTERRERL DWIRER H LT EBR Tho7=. —FF T Kimura 5(1999) X ZERF
HEL TIA EERFGEEAERICEERHDEREL TVD. ZOIENLID 2 BFIEXKHE
LW mTREML & 2 B, o2 LA T 2,/3 OEFTLAREE LTa—%1T-
TVRVY. ZOTHIl EROERFLEBLRKEIRT7— 7 DWHRER B EDOBEER R,
EELI-AIEEtEIY, BRICIIBETER .

ST, ZLETOEMIIHSETEFEONREINETIEDJTIA THIIEEZRITRIZE
HTEE. UL, BFEOHRFIIS VL H725 NINDS-CVD3 D2l #EIE AL
EFITHHBE . ZZTIBED TIA FETROLNEFLED, TOXNREOL2T
MA—IBMEDME M TELbiT TNV e E 2D 61E, REDIHLBALFTEETHS.

8— (7)) DWI FRERHBEE T 4: TIA OB B E LDRR

TIA ORI ERMEIZIIE S TRWr—2030 7720, TIA OBZBHIERL T3 LLa]
JOEBEMBRENBERHINEY, —BRKEED TIA ZETD 5.6~33% BB THo7l&L
TV 3 (Ferro 1996: Johnston 2000). ¥ REETHAREELL TiE, B—ITKBERFETIZ
ITRREEATE R L TRY, FHREEROL TR 2T RITIERLRVIEENE
WIENETBNS. FMEEELUSNORETELZ—BEOHRIERD, TIA LIRRIX
NAZEL DN EE ZBNS. BTl NINDS-CVD3 T [ TIA L L TidFEBRIAY AR fE B
—E | ZHELTWADIL, ZOZEEEREBLZLOLERIENS. A YE GErZRER
E) A TIA L2MLI-EGID 3 # A NEREOBIETIE, £OMIEER IS, BRR,
FrEEREfE 10 4LL b, BRE, SIEEED 5 2 Tho7-EL TV (Johnston 2000). b 5
IEBIIAMERL, CNETOE ML (Bhadelia 1999; Kidwell 1999; Engelter 2001;
Rovira 2002; Crisostomo 2003) ® DWI REHHEERFLL ST 5. EEDLIIINOLD
FFIZHOWTIYRERSLY Y, IVFEBEMICHREAEROBVEREL TWE2, SV
2T TIA ZEHEFI O FIZIE TIA BEFENTVAIEERELTWAELE XS, RBET
12 TIA B3#1T 3 »APNIEDE 10.5%, DIILEARM 25.1%ICRBITEENTRY
(Johnston 2000), ¥/-FEBEDFRIRD 1.4 4F, MEPRERT 7 (F153.7 EHBRE)
LT A8ELHD (Dennis 1990) . DWI FREF ROV SOOI [ LS DS D7H5E
AL, B Az DWI 2HifT T o7-b o0 R I it D%E
{ED3H-TbDBHEDHE LRV, EEL TELERHS.

TIA OEBRZHICHOVTODBREDHREFZOVTH, BERELVOEH TCORMNBLE
ThBD. X# CT A¥ v FERIC—BLUI-RE BIERICAELTDEIARR) Z#FEFTH
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EERBOEVHBENHDD (Evans 1991), RFEEZDROINTRERFHieh 7
HDIZIE TIA FEEFIDBAL T RIEEMDLHD. HDWITRTRORE R H BEERE T 220
THEY TIA LW EH X TORLO0, ZOZEBEELEIREREIZEEVHE
ZFHHNkS.

WL TIA OEEZENC OV TGREOHIEREDORE, HDVEHT-IZHFIEE
EHEMEBTHIHI--TL, ZHMEEOER, MIZHOBMEZEOFEIZONVTHLE
BT HLENDHD.

F7-ABFFE TIE TIA X NINDS A i & FEE 2 By B 4845 3 IR (NINDS 1990) (2 E -3 CTfT
b, KL EETIIER LOFREORIITIFMEL TS, LA LEER EHEES
A R AE ROHAESZ [ — 1 EERE MBEE LT 28I RRLHD. E,
FLWERERMPEBIN TS (Albers 2002) . ZOEZETIT TIA OB WILFFETHFH] 1 BFRT
LLIATHY, RS EZ TR T 5B ROHDHLDITERAFTHEL TS, %<D
TIA BEIIRELZEBVRLUBEICMEREICERZ L)LY, RERII K T2 H TS
ERIZBOWTHOEETHHEE ZLNA.

— (8) DWI & BsAL ADC EHIE

BREICAMEDORRIZOVTERTS.

F9°, AFFETIE MRI ORBEFIAN, FIE 6 BRENOMLE 14 5 A ETEERRTHS.
M EBE TIIREIIRIE 6 R THEE(LTIEEINTEY (Gonzalez 1999), EEHHL
H3 5771 B AU MR R ZITHIKERVHAT. E6IZ8 1~9 9% B Ti% 90%D st EIE
Bl CRENRERTEDN 10~14 fFH TiX 40%FETREBAE T TIELIEHIN TS
(Burdette 1998). ABFFETE 7 HIOBED 10~14 & BITHFTL TV V-, BIGEHED
ST-FERITIE, BEREMIZIZRON TV - DWIREL REELI- T EEMENHS.

DWI HE DA ST K THIOL IR, MEEEDOE T VB ER T,
DWI SR E N itk ThoT-& T 58 EHHS (Minematsu 1992; Li 2000). E/-Aik LS
12, BAMY TIA BENTHEETHoT-LTHBELEH RIS (Lecouvet 1999;  Hori
1999; Grant 2001) . XHIZMARTEREIT % OERBRREERIZISV T, #iR10 DWIRE
BIEELI-ETI8ELHS (Kidwell 2000). ZDZENLERTRIITLI-BE D MRI J/E
BHEICOWTORNBLETHS.

—F T TIA ORIERFOME AR MARIZAL DWI BEEELX - FTREMD, BEL
TRV ERDHD. HEELAMEIICREFRIZ DWI ZRITL-RM T, 2MicEg
DOEFFEE 34%DAER| TRDT-MN, ZOZLHBERAIITEEREME Thot-L 5852
% (Kang 2003). ZDZ&ix MRI RI@AENT-HEO DWI FEEIXE AR EL B
BTV SO THAFRENLHD. ZORBZRBERTH-DITNE, TIA IZOWTHBEMEH
EEMH T A0 —DWI OEBRFBYLELEZLNS.

B%ICAE Tid ADC EZEHAIL TV, ZOEBIT TIA HFEODEUT/NXL, B
LiED DWI BEORRBENSHLIVRFEDEWVERMEEIFILINZ, SHEEDOHSEHH
IIBRF CER D 1= bThD. TIADBREDFHED ADCERRERIMEEDBEZEDETNE
ENHHETHERELHD (Kidwell 1999) . ADC {EIT MM AETRS L4 A/ Efs 4 iRt
L35 THA).

9. $53E
ABFF Tl TIA SEFIO DWI RER L, ZOEEKRAEEOBEMIC SV TR LT-.
ZOFER, TEERFGEREH] 30 LA EEERISEEREEN, M) H>FEX DWI HERH
(B ESBAEF ThHhoT-.
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10. HE K PEOHRH

B 1:5EH 1, SR IREIRIC IR EZRD 1 #l

FEF 11X 63 5%, Bk, mMEDEEESHY. H EF%’é =L 30 s LA A R TSR
% 2. IR ICITEMREITIEEL Tz, 8 79 BIZHETTL7Z MRI Cik DWI, FLAIR &%
IZTENBEMZER Smm 350OFHREEZT H)f‘ FESHES M ENIRICIZBA G2 2 F X
72< lacunar TIA ¢EZ BT

2 2, FABIIRGIRICHTRE 2RI 1 4

rfﬁmié?“ﬁ B, BRI SEERL. BPEAESIIDICSENR HRRY, SV

EWVVEFRICHERIN, ERIE 30 D THEEALZRICIUEEIZHEERL TV B 55
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