RZ&

HB 2P WA 2251 351 B dynamic susceptibility contrast-
enhanced MRI I & % A0 — 7 FRER DA HEO®K &

BISZELC, ME JE

THWINEA, B-FH5H

KA R BB 7Rt v & —BURE

&

&K Al MRI 2218 O &t RB /LI L V) single-
shot echo planar imaging (EPD)V 2R
h, ThERWTESNAERBIGR S ERKF A
IND LD - TEF . EREGRORIESTE
X, HEUZoaERR DT, SEF) &5
%, MO mER Y BRd 5EFHNIC L D EIL
ROBA A BERHIICHIZE F % dynamic suscep-
tibility contrast-enhanced MRI (DSC-MRI)
B9 L, BEBEEICRA T A KA RF /1
ATITNIVL, ZDMBOMBN D5 % E
4 % arterial spin labeling (ASL) #6~8) |k
Blxhb. DSC-MRI BT &R Z AV 5720
REHTHY, BORLAEHRTET, /&
ENHEICTECTH A2, BREICES TR
THETE 5. ASLEIEENRIE S FEET
B0, BEEHTACTIERENTHOEDERL
HETES. LrL, BEHELIMEV D%
BEOMEPKHETHD, E/-ZEmEOBIEN
HEETH 5 Lo b—OMmF TOFIFICE &
FoTWhH. Lich-> THHE TOBKICREWWT
i%, DSC-MRI EEIC & AERBAIEDEF & 70 -
TW5h.

DSC-MRIEETIX 1 WiEM47-0 1~2 B C
LIZH 1 HEBGE AR OET -0, LHE

il

BB LB EICBEROBERNIEONS. TER
I 6 OB OB MK =E S (rela-
tive regional cerebral blood volume : rrCBV),
EEREED) DR KDEBEE TOMEXHIKE
fi#& (relative time to peak :rTTP), E5%
fLORAME (peak) &, EEHIOHEXTHIFY
B EFfE 2 (relative mean transit time:
rMTT) 7% & OBEREGY W AER SN,
KFAIF SN TE/. ThEOERBEROERT
A V<BEDICE BT 4 v T 4 VTR
15720, BROBEGMEY 7 F 2B\ 5 0E
NHY, PIL LT —7 AF— g V/TEED
Thbhs. AxDYVAFTATIE, MRIEET
FBEINIBEROBERZEBGLEY 7 FHED
EREFICHERSI LTV —7 A5 —V 5 VIR
EL, FERBEGEIERT L. 9 1EHOMFE
BRI A L, AN EESD L 51T
BICERBR B VWEEICE, FARETE
2 TCW5. ERBEGIPEROCFIRINS 720
IZiE, TR % a5 2 EAUATH 5.
DSC-MRIIC XD BoN/cEHE S LT, &
EHFE, OREAEE TCORBESZEIDL
REGL LA —RRERSEONS. K
B T MR EDIET L IEERKHE OB D 72
», FEREEIELEE I ENTFHEIN
B. Licho> TAR—/RAERITERBR

* —TJ— K magnetic resonance imaging, brain, perfusion, initial slope image, hyperacute ischemic stroke
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R+ 5EEZ26NS. A0—7RRERIDT
FxDOFERAHLTCWAMRIZEEDT 7V 75—
vVavy 7 FeRW, BRECEREERT A
ZENTES. SH, BIMPNEEMCST
LYEREER » LT rrCBY &1 L U rTTP & &
AN —JRTEGE L, A0—T7RRES
DA RISV THES L7-.

FiEE[R

KL, FIE 6 R LA O SR E
EFT7H (5361, Z46l, 60%r 5 841Kk
T, FHT70£105%) T, FRIKENIRFIZE 6
B, NSEEPREAZE 1 AITH 5. £FIT MR an-
giography % fafT L, PAZMEZRE L7-.
Table 1 IZEER, RBEH,» D MRItEEE TO
R, PAZEMAE 7= L7,

DSC-MRI i%, Magnetom Vision 1.5T (Sie-
mens) Z{# L, gradient-echo % A 7/ single-
shot EPIIZ &V, 5 A5 4 A &EEFKEH
B D 1T LI 60 MREEIE L. #ERT
{2 TES4 Xit66ms, 7V v 7AHIE, A5
A AE5mm, HEMRE23cm, <Y v 7 A
128x128 TH 5. BONIEEKILI L A5
A 60T, HEF300MTHB. EEANIIL,
Gd-DTPA-BMA (F AZ=ZAF %) 10ml %
FERL, H#IREDBFMHIC2~3BHETR—
ARG L, SEEHRERTES, AEAEK
10mlT75 vy alic.

AW —TJRREGOERT &% Fig. 11Z7R
¥. DSC-MRI & 0155 /Bl h S @A
IC31 BREREIE SR ER L, BHEA 6
WM ARZ (Ty) LHRIWATHEH (T2) %
WES 5. WFE ORI % EEERH & HET 5.
Ti 225 T FTOREMERBITH 10 B TH - /2.
FHER O L ICEERRIA O 5E L 0 BURERR
REHL, ZORKBEHROBEE (A0—) %
B 5. MERECHZEIC X MKDEE

Table 1. Summary of Clinical Information for
Patients with Hyperacute Cerebral Infarction

age/ MR time

No. six symptoms angiogra- after

phy onset
. . rt. MCA

1. 60/M It. hemiplegia occlusion 2.5h
It. hemiparesis, rt. MCA

2. T9/F dysarthria occlusion 2.0h

3. 80/F rt. hemiparesis Ltc cl\lfl(s:ilgn 3.5h
. . rt. MCA

4. 76/F It. hemiparesis occlusion 5.0h
It. hemiparesis, rt. MCA

5. 76/F dysarthria occlusion 5.0h

. . rt. ICA

6. 84/M It. hemiplegia occlusion 1.5h
. . rt. MCA

7. 73/M It. hemiparesis occlusion  4:0h

1t. : left, rt.:right, MCA : middle cerebral ar-
tery, ICA : internal carotid artery
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500 F .\ (A)

a00 | ..

. L NS ®)
w300 | -
@ - HN y=8"x+d
200 } AN

100 | T y=Sxte
0 T T T
0 10 20 30 40 50 60

Time (sec)

Fig. 1. The curves (A) and (B) indicate a con-
centration-time curve of dynamic susceptibility
contrast MR in the normal cerebral hemisphere
and in the affected hemisphere, respectively. In
the curve (A), the time points of the beginning
of the signal change and of the maximal change
were defined as T1 and T2, respectively. In all
the pixels of the slice, the signal change (S) at
Ti1 and T2 was measured. The slope of the
regression line between S(T1) and S(T2) was
calculated by pixel by pixel. The slope in the
affected hemisphere (S”) was shown to be low-
er than the slope in the normal cerebral hemi-
sphere (S').
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XidfER LT A EE (S) Tk, #ER
(S) ICHNEREHFOBEENNELLD. A
O—JERESITMRIEE LT 7)) 7 —
Va7 MCEXOIERFIRETH 5.

rrCBV & % X O rTTP 813, BIEE & %
MRI¥B L DY —27 A5 —3 5/ (SUN ultra
spark 20) 1ZEspE L, BT 7~ (MR Vi-
sion ver. 1.5 MR Vision company, Menlo Park
US) mRWTIER L7z,

rrCBV &, 1TTP B E L A0 —J/ERRHE
B TORIMDIZOREHEDFHE T EII T O L3
DTH 5. FEEEOR—HAIC 20X 20 mm
DIEF B OLFEIR & A AR EI IR IR O B Fs &
OSRMEEIRERRISOIFRIIC L E DD TREL,
2u—7{E, rrCBV {f, rTTP fE%HIE L.
WEAS A AHE 32 T, BOEEEII AT
A AM7-0 6~10 & L, &FH160 Tdh - /z.
rrCBV &k LU AR — /R RER TIE, B
RO AE 2 kAU ¢ index % AV TR L
7.
Ro0i2— Roil

Indox=
e = Rl

Z T, Roil FEEEHTOAO—-TEL LU
rrCBV %77 L, Roi2 (3% % Bk <o
20 —7ff% LU rrCBV %R

rTTP B3 B HHEED b RAZIL % COR
B EE(L LT\ 5720, RHUER SR E 025
VB IR O MR AER RS 3 5. Bl O’
% O O MRS CE Lc. BILERSRE
WAL OFE, FFEEOHEIRERTES 25 A
(2~3 H) IKMfT L7z CT TfT» 7.

& R

rrCBV 3 L O rTTP B OER R,
T2 L7 BB OBEES T L UERk 5 ISR R A
R TCOWMETHIBMZELL. —7F,
A B —JRREBROERIREIL 5 Wi TH 15
DEREL.
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MR angiography 12 & V) #E2 S N /-BAZME
DERM T, &FCmREE®ZD/-. CBV
index (%, MUTEEILRERH 2 4~5 F LUT O IR
TIEERL, 6~7,8~9FDOEBRTITTFHEL
TWo AEFEL, 10 B EOHEE Gl
TaRTEER L (Fig. 2). MFEBIER
R 6~7 B ORI CI3IEFEE & RS ER
L, ThU EIGEE U7 RIS 2RI B -
7z

Slope index (MR BAERF RN AEVME T 2 7R
L7: (Fig.3). JEWER & HEEPRET S
Bk B8IL, slope index Ti3F# —0.6 Th
D, —0.8 LI CldBEERICHE- 7.

CBYV index & slope index (1376 & & HHEI
A BN 7z (Fig. 4)

FAE 2 REfEH D A R KIKENAR PA 241 % Fig.
5179 . rTTP # (Fig. 5a) IZB W TKIE:
M PRI % 3RO 7= IR (%RF1) Tld rrCBV &
(Fig. 5b) B kUZE—7fE (Fig. 5¢) 2@
IET LTWA. BEELRAE L O\ 5 HRIK (RER)
Tl rCBVEAEFER L, —F, Au—7
EITBERET & LTEEINh T 5. FRFEE
O CT TR E M Tk (Fig. 5d),
2EHDOCT CREMOBEIRIIEEICH > /-
(Fig. 5e) . FIE 25 BEIEO Y V7 IV T + F
VI Xy¥ gV CT (SPECT) T k % 9mTc-
HMPAO iy (Fig. 5f) Tit, KD

10
[ e non infarctionl
05 _ l \ o infarction

CBYV index

0~1 4~5 8~9 15~19
2~3 6~7 10~14 20~55
delay time(sec)

Fig. 2. Mean CBV index plotted against the
delay time for infarction (O) and non-infarc-

tion (@).
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Fig. 3. Mean slope index plotted against the Fig. 4. Slope index plotted against the CBV
delay time for infarction (O) and non-infarc- index. No significant correlation was found
tion (@). between these parameters.

Fig. 5. Images of the representative case. (a) rTTP image, (b) rrCBV image, (c) slope image,
(d) CT at onset, (e) CT 2 days after the onset, and (f) SPECT-CBF image at onset.

IR CEE L MTE T, REOHEK CIIBEE L MHREERIC—F L7z MK T $EiR 2 BRI /i H
MFAE T % 7B 7. Slope B &L, rTTP LT
BicHIETAFTREBIZE CE, FICSPECT 4
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DSC-MRI 0243, SERFIEMBIC L 525
TEEET IR LIUEBEE LD
RiFn7 7 —AMSAZBHT S5 L TH 5.
FEDI=DITiE, BEHFOR—5 AHZE L FxEX
A IVIDREBERRL vV FTRS. SEK A
i3, AFMICEERIR—5 ABREET- 2
BEETO T 7 — A PN A%REHRT 5
EDBRBoT. RELTCRHFGR Y 7 —A X A%
BT 57O LERA BENE A OE 2524
BAEE2ONS. Fi-, BEAIVLIGEED
ET%E2HE L TCOAERICIIR—5 AN 5
—RALixBh720, BOMCHERT A LAEE
L. BRx A I V70, SRS & RRRHIC
BAfA L, 60 BEREBR T A L CTRIFR T 7 —
A S AEBRTE .

FERRAEIIROBRAE CPAZEIC L D EREMET
T % & HERAEAEIC L D R MEMBIIR A IRER
L, PRIM¥EE % B hn & W4 i B 25— 2 1 F R
N5, L LECEREMET % & &R
EEBEOBEIC & D MR EIT—BET LTE
BEERENEE L 2 A5, S% ) KM
B3 HOREBENR N QOO AEBERNTOR
MRFETIE ER L, #fZBL2 A LETTAHE
WO AR b 2R Y. Fig. 2 I8\ CHEEM
% CBV index 23 Ifi it B IERF R O FERAT S U
L&, ¥, KTOBEER L. ZOELIT
ABER L RMEEE ISR T 55D EE X
bh, rrCBV BRI MMmEE L KB LT\ 5 &
Wz 5.

rrCBV 12 3\ TR AR BAE L TV T b
B RASEEMOIKREZ R THBERB 7. C
OIRABIY, MEIREERES e L EA» HIET
IR D — R B CH 0, TEZEICHE 5 IR
TH o7, MIEBLBEE RO COM
MEETET 55, BLH CAEmTIc &
DR FEEICHE INAEBRATFET S
CEBRTFHEEINS. L7z o TrrCBV 721
THEMER ¥ J OB IR A4 HWrd 5 C & IdREE
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THhHLVW2 A, TOMBHNFE - L CrTTP
B tMTT %7z & O i ERE % k4 5
B OBBPLEL 5.

A0 —T7FRER, MEORAEPHEIC X
D MPRDEIE LT 5 KRS D 5 sk & BB 7
An—78 e LTl L, EREHRZEL W
Jo. o, AO—JfEIC X% index #RDBH
I DEEOFHMNFRETH D, FHROHE
EHEETAHLEEZLNS.

rrCBV 2 rTTP B OIERIC B\ T, #
B BT B 72 7 < BB Bl S IEA ST
KM T 4y T4 VITAEDPBINS. X
DIzDBERICBNT, ThHOEBIERE T 5
I, LY —7 A5—v gV ETHERD
Y 7 e WA NENRBAH. DSC-MRI i
FOPIE SN BEROE B, Y 7 FA
WKHEESIZRL, V—7 AF—Y 3 VICERS
L, BEBIERTAHEVSBBYESL LTk
D, EMTFEEBEPECINS. —F, X
O—JERERIYI 7 4 v T 1 VB ENE L
¥9, MRIZEDT7 /U 5 —v s V/VY 7 +%
FAWAZ LIC X015 4 &\ S HEry A R
TOERBFARRTH D, ZOMNEFHIT
rrCBV & rTTP G OfFRIC R4 5D 1 T
B,

%7z, DSC-MRI OHIERREITH 1 5 HEE
LERFEICHh 508, BEEEOD HBE TS
LB T—F 777 P BRIABERDS.
rrCBV % rTTP B OERIC T BIEE B DK
HHBACSENAER, A0—7ERER Tl
EEINZZE L TH L0 10 BEOWE T — X
TR T 5. ZTD/c®, AU—T7FRERITE
BNC kBT —F7 77 bRDIRMERICH 5.

PlEX 0 2o—7/HRRmE&iT, Bmakom
ERREICMHE L 3N 5B S M IR SR
LEERAAB RIS EBbh 5.

AR 22611 36\ TR B RREYE O
IEEIRET HBE I RIMTEHE A EE CTH 5
LIFE S ETH\V. 4EIT SPECT MM
BOREFZRT LI, SHFICAO—TE
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rrCBV &I MK & % KB L/-EE& Th 5
OITR L, AR—7EREGIEMBOET R X
UBEZ R L/-E&RTH D, BmERORL
CENR W, A0 —/FRERILERURFH 2
HERYIE < BB ICIERTRE 7272, B MR AR
BEM7: & OBRERIC BT 5 EBOEREL
DREBICERTH 5.
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Initial Slope Image by Dynamic Susceptibility Contrast-enhanced
MR Imaging in Hyperacute Ischemic Stroke

Hideto TovosHIMA, Jun HATAZAWA, Eku SHIMOSEGAWA,
Toshio OKUDERA

Department of Radiology, Akita Research Institute of Brain and Blood Vessels
6-10 Senshu-Kubota Machi, Akita-shi, Akita 010-0874

The aim of this study was to validate the clinical usefulness of the initial slope image obtained by
the dynamic susceptibility contrast-enhanced magnetic resonance (DSC-MRI) in hyper-acute
ischemic stroke patients. We examined 7 patients with unilateral middle cerebral artery or internal
carotid artery occlusion within 6 hours after the stroke onset. The initial slope was defined as a slope
of linear regression line of concentration-time curve during the fixed period. The initial slope image
was calculated within 15 min whereas determinations of the cerebral blood volume, the time to peak,
and the mean transit time were required for 60 min. The brain area in the territory of the occluded ar-
tery was well visualized by the initial slope image. The signal change in the initial slope image was
well correlated with that in rTTP. The initial slope image has a potential to evaluate the abnormal
perfusion in patients with acute ischemic stroke.
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