S VEDNBESE DM 2 WT - e AR EIC 30 B B & e

e« NEH

BTFERER AR

FL&®IIC

MRI ©%3;, & 0 b hEehAE RO HE
IZ& - T, SR ZE DR H AR I TRIR I M)
U7z, SEEuEA B G R RE R 7 & 2
AEbE—HO MRIBEIZIES ZTAND
N, AR S R OIREIT & B D
kDI Ah 2. ETAHN, TNHDOENER
JEAEIN TRV DEADEDICL 22D
7, ZOMKPWERIITOHLZLIN TS &I
TV RIS MRS AR B ISR B IS B B
BB DO AR VX —FROELZEMCT Th
HEVWOHERFENPLHELEDS L T WD ~3),
fll MRI (3 2B EERIC S 2 B8 %
TOHELTEFTITVWADTHA S, MRI I
SBEOHMAE BIEHIE O THEA I ». &
D& 7z % MRUICBIS S 50380 A0 HE & ¢
DOITHEL . AR TIEEIC AN ZE I s
% MK RS & AEIRE iR & L7 < D
E{R A OTLRIC ORI L, REE i {3
I L®ET5MRIOBERSLHEICOWTE
=45,

MigA A E DR

A% 5 i@ 7% 1 thrombolysis (3 2 1 7 1 58
IEBWTROER SN TV SERET, MRI
MEDLE L SARERELZFRELIZDZDOTH
%. U7zt o TR E R O FEE &+ 5 B g
L7ETMRIDERZE 2 TV LEDLD

B KEFMEBKT AR /) =V T 7T 4 X—
% (t-PA : tissue plasminogen activator) 7z &
D IMFR IS IR A R R IRYE & 7o I 3R B IRME IS 42 5
T 52 LT 8- T, BINCPAZEME OB %
M5HDTHA. LrL, KEFERL TEDR
BETIE e, B4 ORIRSLHELRD AV,

BT, AEEBIR A THEERE ] O LR
B TH S CER 17 FEICIIHEEPE
HRA DO RALR). ERtEPEH S FDA %
W] % Z AT 7 DILFIE 3 K] LA O#HETE O A
THhY, SHHLEOFMETIL DT VX
HAb s 3 B (randomized controlled trial :
RCT) i TWAIZhphbdbFNE 2
IR TWRWDY, x4 78 F—F )%k
Ao EiiEE L (BT iE#E 1 local intraar-
terial fibrinolysis : LIF) [Z 5\ T4 [ TH
VDS ENTHEITH D RCT THh %5 MELT-
Japan (MCA-Embolism Local Fibrinolytic In-
tervention Trial, http://melt.umin.ac.jp)® D5
RuefF/oRida 6.

IS, KEFVWDIEE AN TH 5. %
FAESMENC 1 APAZEMAE OFFMEIT LT L
BB e RS E A 72 B30, —JT CIEFERE
M 7 & OBEREGIHEC RS GEDRDH 5. 1
PRI R EC & 2 FRHEMUEIRANC & 5 B R
EBVES THEREEFICHNSY, BETF
BEBLI R BLEREIIOATHS. Lz
TZDOEBEINIRE T3 63, &Z5
e RIEE QIR S DD IR LR HE
Zeiiifc U 7o AR e et T (B I 2

*—rJ— K acute stroke, thrombolysis, diffusion-weighted image, perfusion-weighted image, early CT sign
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D 10% Aiii) T, MEREBEEEOBEFRR
FIT T 5 HA%H T 10~15% FEFE TH 5 DI
WL, EREBHEIL 3~5%MINS 5105, it
ARG CIIEREGIHESCITRCROE 2 51
M ERH S TV 5D,

=S, ARBEIZEE TRE eI (therapeu-
tic time window) 723D CTHIV. FE I O FEAE
FEVIEAFIRIMIR & FIE D O ORFEICKAF T 5.
— I B4 & (cerebral blood flow : CBF)
%5 20 mL /100 g/min LAF O R I8 (3 ) 3 i
Ifi (ischemic penumbra) 7 5 FEIEAZ]—%] &
BfTL T < (Fig. DO, HEICH-> TL %
D & MR REE DNERY X0 0 P EREGOHE
DOFERPEET 7200, —H b BV EFHEIGRE &
1GIRBAIA S B EE L /¢ 4. Therapeutic time win-
dow & L CTIXFEAE 3~6 BRI 8RB S h ¢
WA, BRERTHEHESTEH SN TV ADIE

FAE 3RFHILINTH D, T Aotz
AT HICE > TWEWDS . 7oA - CHEfg
W 24 FERMAT] TR I N RIE% S
F, RERAEIC & - TREBZEOR S C
i3 ERIE R S,

LELD KD T MRS R EE O R kI & B8
%L, MEEREEIC IS0 ABEEZHOH—0
B, MEZH-AEZM TRz, BFRIc
HEOBEREGHEOEMTH L Ehbhb. &
72, MR EEOE R C 2 BT 4 ek
WENFIEST ST &, BAED availability 735 W
C&, BPNROBRETHEMETHC LLEETH
55, BEFHE CT 134 < Oz T 24 KyfEAE
HCHLPICHATS 5 ENTE, oM
JRE ORI HEB OPIHAE MmiEZE{L (early CT
signs) OF D HIE N EK A IHER D B E
FEA EIC DR 5 ERTEHEN TR Y, B

oligemial/ischemia with
no neurological deficit

20

ischemic
penumbra

cerebral blood flow (ml/100g/min)

0

Fig. 1. Threshold of the ischemia

time (hr)

Neurological deficits occur when the cerebral blood flow is dropped be-
low around 20 mL/100 g/min. By three hours after onset, the reversible
ischemia with paralysis, ischemic penumbra, is shifted to the irreversible
infarction, in which reperfusion by the thrombolysis may be hazardous.

(Modified from Ref. 9)

2004 4F9 H 7 HZH

AIRIEE R T020-8505 & FHREMMTAIA 19-1 ETFEBEREHRAHE 8« RERE
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FEME—HESZ L 72 I RIS DIREE L /e > T
%2100 MR fif #0578 1 152 X0 Y8 Ut o7 7 1 152
DEMCT L EOBEREL SO0 E D »IFEAX
POWAED & T AT TR - TOrnD2),100,

MRI & Bifdi CT

U R BE 2E O IR 2 KT IC 35 T MRI 3
CTICHLED LD RBAKELDL, £bED
EOFEENZ TCOLDTHAHDIMP. JIIT
i3, MRI & CTOELLAFERAL Vo
BEAR L U728 Tld7z <, PECO (patient : &
%, exposure : /1 A, comparison : ¥4, out-
come : #5R) IZ X BEEMOERD IO T
W, [(P) 2UIMEEEEIC (E)
MRI #fift 4% & (C) CT #fifT45 &0
(0) WEHmHERR ET A2 WD EROD
B, MRID CTICHLENTVSZ L3
HThb. —J7, [(P) 2 EREIC
(E) MRI (T X % JEHEC AR 5 A o A1 9
HE (C) CTICkAHELXH NS LD (0)
BETHREIM ET 50 WD RHOHE,
MRI 78 CT I s A AL 72\ & W S R I 2
L 5% Fe\v. S THERRE L VWO
1, BHEERR ELZKRER i3 surrogate (L
B D) outcome TH Y, HEDOFHAUFED clin-
ical outcome TH 5 L\ D HTHA. EH DHE
{8727 Tl surrogate outcome DA FAA 72 5
IhNF o EEERL V. LrL, EER
BEED XD e —H w4 5 2 AFRE 2 hij
L TCWwWAEEL, clinical outcome D) | 7%
R EDTERT NI EORIRIIE R A L
THIEFEHLWEEDNAS.

SEIR AT CT 1T & % MR ZE O BRIk
WL OB B IRET 5 ETHDTHEHETH
Bh, AABMICEIL <Tid MRI (GRE T2*i##
H{§r ) TRATESAEE GV, /-
721, GRE T *#Fimi{5 Tix CT THHT=
TVBUMIMRZ b S TLE 512, 2
NEEDOLDITED NEDEED, HOEWH]
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] X 7eBFFEIC & > T MRI OFEFE % SHBHGEL
TV BERDS.

Bid CT 12 13 5 403 2813 ke v g e
EBIGRE EROEELTRO—>ThAH. #
AR IMZ LI U AR L, ReBsE AN
b, Mg/ ME & v o fo B e b 2 iR
25, AT ROEEF TEARARCEKRGIEDOE
KRR TTHY, AFTEARHPEBO LN
b, TRBMESE DOAEEEILEEZ BN T
W B U910 iR i 28 b SR ED IR R O M
FERRAE Tid T s E 5 2 FLAIR L D i
T, EORHEGRORTEES L K XRLHE
BOIZIERRENC BT % 2 1% W1, 7272
L, #0HRE mZE i3 IR aim 5 He U B Ag
MEL, HIEBHO—FKE BB LS DIEZ
RPENC ERHMON T VW, REHR T
B L 5 RERHEEINTW%. ADC (appar-
ent diffusion coefficient) fE{& R 7%, FEK
HOHETRIORE &z D1F 2R S LHEERS
NTWBYY. Lal, BfEE CHiSeh g
A IGREIGIEE & L 7B OO ERRDESE T g
AR, B E L IRIB I T .
MRI 7% e nEdE & L 72 RCT (2 DIAS (des-
moteplase in acute ischemic stroke) 233 % 73,
FAE 3 RFRILIBEA S R & 7n - TV 5 5, R
HARERO BPEEHIN TV L8200, H
ENEEICIT DR,

T MELT-Japan CTEAH CT Ok, #£
TRYE, BE R ORI X - TR M LD
BHEER EBARIN/I-Z LB, B CT O
FEEMEDHD THBE I N T 5H4.0,10.16 =
DX DR D 7570 C, availability <0 EFE&F
FH TR A 72 MRI OFEFH & iz L T <
7oOITIE, HAOBERBESEMEICH L /o8 b Ot
#, BOmWVERERROSFER, % L CE@i7ks
FREECEEEDMEN. DN THAH D .

PTEERRE
JL4F, MRI/CT &SRl & MmN H L —d & L
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THWARMIERMA & LT MR i (dy-
namic susceptibility contrast ¥ i iR FHE %) ,
CT EEREE2SEH SN TWA. O HEgIC
OWTIMFRICFES 25, &6 5 S IREmaHm 5
SO BAEAL CT (09| & TREICT 2 5 &
WO FIE AL, SPECT ® Xe-CT IcEb 5
AMHOMERKEEE L THFRER I TY
L. B, BIERMEOEH I Thizn
FEHE 3 IRF R LA O I 5 R 8 125 D ViR 88 1A 1)
FiHGET B ERMIRFEEIN TS, UL,
INGEFBEREETHAL Ef 3wz 9,
OPOREE PP 2T 5.

IO EERE OFFEE & L Tid CBF Al b #
WrEZLNTED, Xe-CT % SPECT 2 &
% CBF OffaxHE Ve &l CaHl) A iinfse
BIREREIC I 10 5 BHE TR EREGIHEO T
RTELmbl ENBICHMLNTWATY., —7
T, MR g CT #iiE & CBF £ &
EOFEET o L Ty, CT RS
%X MR #EirmGIc b L e mEic L TaF
TH5HM, ZNTh CBF OE R ;%
A—=N—FTRELS RZ L9, ZhiZYlH
M7 FEHERL ST DML DREETH 5 C L A F IR
L, BEILETHH LV D ZORRDI-
o, BIEHK « 13 MR/CT ERBEGOE &M D
WFIE & BEdEA L 2 LU BRI THEED T\ 5 (H
AR EIEIE 2 - R4 CT/MRI s 5
OEEEICB T 5T —F v 7 7 )L—7 http://
ctp.umin.jp).

MRIC X % IO FEAEE OFREE & LT, 4k
BomAHE G & MR #RE G % 826 b7
diffusion-perfusion mismatch 23/~ < W\ H
TWa. REIEEECENCIEE TH 50, @#
RHRT O WHEN D e LT HFET 5.
9, AIEEORH & penumbra SO T
M) Ol b 5. BRI TR penum-
bra Ik L D IAVWHEIHICEO N D 2 LB %
<, —J7 TIKER R E IR O AIZ penumbra FIK A
FHETHIENB LY. RIT, Mgk A—
A= &> THWTWAIRENRLD, »OH

ABGED RSN TRV d, [ L& T
TE BRI, BERSR T I A P25 58 8 R ]
(mean transit time : MTT) & ¥'— 7 ] (time
to peak : TTP) O & H 6 THET HD P>
WTOaAVE /Y ABBELNTELT, Chnb
DIFEN A —N—HTEDRE—HKTHD0 b
BB IC 7% 5 TR, S 618, %< OERKT
TR INTWAIZ SO, MEREFEE
I B 9 2 BRI e BLE DRI I N TR
7, BETERAECEOREFGIT50HH5
PIC 7% > T\ \W210 - DIAS Tl MTT K F
A EER 2 cm LT 72> mismatch 73 20% LA
VD EELFT TN DA, DM, HED
P W CHBIRE S TSR A T, £
7z, diffusion-perfusion mismatch 75 ¥ 8K T
W EWNL LI HEED B P LRE T ALERD S
TdH»H . Mismatch k = JLEVE T /)N, mis-
match /N = FEBUE MK &\ S BIfR2 % < D85
4T E st LD S (Fig. 2). ks,
diffusion-perfusion mismatch & [F] £ O 15 1%
CT T3 #1028 Ak B - M Ik 7 (cere-
bral blood volume : CBV) {K Fi & MTT 4t
RBOERL L HBAIERTE, LTLD
MRI [E B OFRE & 130 2 7\, (e 5 R
12 B % diffusion-perfusion mismatch X
DEFRWER I N2 LW OPITL Toniels
NI E6EVDOTH 5.

FAZEIE OHIE

SV ISR E IC 51 A TR ENIROFAZED,
MRA #5479 5 £ Th7e <, TooaiEEe
o R O flow void JH%<> FLAIR
@ intraarterial signal & L T8l & 625 C
L BT & 52, CT Tlid hyperdense MCA
sign AEHTHH0%), mHEKIT1/3EE L
MRIZH A B2 TE . SEBER F 75
BAESCREZN S — F 7 IBA SHENMED
PSR I HE T A LA TEH, %
LD CTHWHNTWS.
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diffusion
abnormality

diffusion-perfusion
mismatch

Fig. 2. Is the diffusion-perfusion mismatch is a
diagnostic measure independent of the area
with diffusion abnormality?

The diffusion-perfusion mismatch is defined as
a discrepancy between the diffusion and perfu-
sion abnormalities. The area of perfusion ab-
normality, prolonged mean transit time or time
to peak, is usually large in symptomatic acute
stroke patients with focal signs. The large
“mismatch” (A) and small “mismatch” (B)
seem to be almost identical to the small and
large area showing diffusion abnormality,
respectively. Shaded area : perfusion abnormal-
ity ; black area : diffusion abnormality.

B TR MR R O 1B BB IR E I s
WCHAZEME OMER TSI L SN TWRnD,
FHRARR TH 5 NEBIRAK G ZE OHE 75 H
HEEPNADR, COXSHITEIRMLVIA
L PHIC B 0 R I R A R0 IR AR B s L % T
BEAEWEEZ OGNS, FAZEIMEOHELSE
FEFHROEL B0 LE L 726 SBROBE A
DETHH ).

¥F & O

DLk, AVEIRemse, i imie s 2 mi
& LSSEOEGZEOBR & FREIC oW T
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BERE L 72 MRIIZGEE IS O KL H A A
FEDERED Iz ODHF T e R E R VEFLHT &M
RSN T 52, BREETIEE <D Enk
R CTH L E VDI 5% 27\, ELWEIRE
Wb o7 BT, AN, fREOERE,
BOBWEERPIEZHLEDLZ LT, HHOD
FCHKREZR ML, BEFHRA LICER
LT BhzdhRiEnbhnwtEzs.
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Clinical MR Imaging for Acute Ischemic Stroke : Current Concepts

Makoto SASAKI

Department of Radiology, Iwate Medical University
19-1 Uchimaru, Morioka, Twate 020-8505

The introduction of magnetic resonance imaging (MRI), including diffusion-weighted and per-
fusion-weighted imaging, has dramatically improved lesion detection capability in patients with acute
ischemic stroke. However, the role of MRI as a diagnostic gauge for guiding thrombolytic therapies
has not been fully determined. According to clinical guidelines, non-enhanced CT is the standard
imaging tool used to determine the indication for thrombolysis. When compared to CT, it is still un-
clear if diffusion-perfusion mismatch and diffusion abnormalities can predict major complications and
improve patient outcome. Standardization through guideline development as well as evidence
produced by well-designed clinical trials are necessary to establish the clinical significance of MRI in
improving patient outcome by thrombolytic intervention in acute stroke.
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