R &

Dynamic susceptibility contrast % Fj\ 7= ik IfiL

miEEEL KA A2,
QLE%WE—' ’
WEHEAEME %L

BF:3
(S S

FITRES FR A7 I e {5 R W

DA 7

s, A El

SR g feeE At

PRE AT ¢ TV AT AAKRA S E MRI B

FL&®IC

JE4E perfusion imaging 13, €% U 5 ¢ OFE
ROEEDTE R E LEEETH D, Tah
Td, CT LU= ZAF5—v 3 VOEHKRE{IC
£\ indicator dilution theory? (2 %5\ T E)
[k A 77883 arterial input function (AIF) # I
EL, ZTOBRHIET % deconvolution i %
F\ 7= cerebral blood volume (CBV), mean
transit time (MTT), 35 XU cerebral blood
flow (CBF) st b0 itk 2ine s
NTWAHI~6, MRI [Z B\ T, dynamic sus-
ceptibility contrast MRI (DSC-MRI) 12 k%
deconvolution # © # 578 (3 % 75, DSC-
MRI TIIEEAREOREL L T\% 4AR*

EERHIRE ORI LT L SIEH I T
BN EIRFAF Iy 7 L VDOREYT,
AIF O E#E 70 % 75 CT I R 5 Tldz v
CEREICEDEMMLITEN TS, BIRRD
CT ® MRI @ deconvolution £ ORI A & L

T, MBEZER & OFEGIT AIF 126 3 58N
RO BN IESNTREL /L LTV
CEWMEIF L NS, £/, deconvolution
EICRE SN DR T — VD, EORE
EFESINEBELELD LW ERBEROME D
K&, HIRRO—ERIK T, AIF #JlE 9

WA TIC /35 A — 2 HLEH S N/
FRAVALEEBPLEWR, ChLIREETED
% b DO EFHNE G- S Mk RE DR B % 2
THXHETH 57280, EEMHICZL < EEFEAT
DIEHZET R R EE Tl B 5 % mH
RS TER . Lch-> T, flifEE L EE
YEDINT  AD & N =K NI 75 T IT B ORER
LABTHS.

2 3 IEFFINC I\ T, pulsed arterial spin
labeling O—F-#: T3 % signal targeting with
alternating radio frequency using asymmetric
inversion slabs (ASTAR i5) W CHEOLN/IEF
fiti7» Xe-CT o CBF i & RiF xR b 5 &
E R RER L 7. STk« 1%, DSC-MRIIZH
WTAIF #flE®FICEE &, BIEZ &I
W U155 b fesd L ASTAR ¥ & i -
R L 7.

;] &
1. SR B LU &M
(1) x4
B E S EIRICHERREZH 5 326 (b

KEAEHIRPAZERE O B, PYSHBYIRPAZEAE 12 B,
FHRRMEN R - BRI AELE 11 61), B KU
PaERBINRICPAZEMEIR A 278 L 7\ INEBEZE 6

*+—rJ)— K perfusion, DSC-MRI, PASL, CBF, CBV
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BIDFT 38 GBIl CREMT 24T - 7.
(2) EHZRIE B LU R
BB, WEZAT 1« NIV AT DA
VISART /Hyper 1.5T, EH Y —47 v 2L
ASL, DSC-MRI & % Fato &30 & L7z,
a) ASL : ASTAR # OSIVAY —F7 VAR %
Fig. 1 1IZ7R79.) AT, tag &FiL, TI=
1400 ms, tag thickness =100 mm, tag-slice gap
=10 mm, non-slice selective multiple IR pulse
& 2% IR 7V A5 700 ms, 150 ms THIN,
tag end cut pulse (TEC) % Ttec=800ms T
HitnL7z. 4 A=y 7 &3, fast field echo
#i1Icx Y, TR/TE/FA=9ms/3.6 ms/15 deg,
matrix =64 X 64 T L ffifAIEAH 128 x 128,
FOV =25.6 cm, NEX=20 ((tag:20/control:
20), slice thickness=10 mm & L7-. JHIEKH,
ROI fi7i& (Fig. 2) 13, TEALZFEEZL X
IV OFKIKENIRAEIE & L, MHTICIT linear scal-
ing method!® 12 L V{5 & #17- CBF i (ASL.
CBF) %ML 7-. 7}, linear scaling meth-
od TRy —7 VA& USTA=22%E7
AV) RN—F LT MR EE T, #iR
RIZ & 59, CBF (3 ASL @i & 13T E 5

limaging

a

Fig. 1. Pulse sequence of ASTAR
(a) Pulse sequence of ASTAR

HEVWSHDOTHY, Ar—IVEHREEEFHET &
ICE 2 HLBEL . =V AEMRN—F
™7 L7 44 % control E{ROE{&fE TIEHAL T
NEF v VBIVAEETH A2, SEITEAFHS
BAE L —ETEmRL THY, EHE T
1T-> Tz,

b) DSC-MRI : Field echo ;2® single-shot EPI
(TR/TE=2000/40 ms, matrix=128x 128, FOV
=33 cm, slice thickness=5.5 mm, interval 2 s
T 30 scan D#FR) THEFAIL, Gd-DTPA-B-
MA 10 ml & FHFMIC AF v v & [ARFC R —5

Fig. 2. Measurement of CBF
CBF measured in the middle cerebral artery

territory at the level of basal ganglia.
(a) ASTAR, (b) DSC-MRI

non-slice selective multiple IR Slab

PreSat & Imaging Slab
Tag IR & TEC Slab

TI=1400 ms, Ttec=800 ms, Tnss-mIR =150 and 700 ms
(b) Positioning of imaging slab, tag slab, and non-slice selective IR slab (control slab is not

shown).

20034212 J3 12 B 2004 43 J 18 HGT
ARG AR
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2B L, AEFAYEAK15ml T7 5y 2 L.
2. fEHTFIE

DSC-MRI O @i id, F#:5 MRI 2£i& o
AT LY 7 F Ver. 4.10 @ perfusion mapping
software % {#if§ L 7. 3 scan H % base Eif§ &
L CTIER L 72 AR g1, ASTARE &1FiE
[A]—7% ROI #3% % L T, gamma-variate func-
tion TV 4 v 7 4 V7 L CRDIHMK time  in-
tensity curve (TIC) (Fig.3) Z{EHL, &
oo HiBLEERS : appearance time (AT), #H#k
TIC O LD P HELE TORMA 1 RE—
A/ F o I’st moment (MT1), #Hf% TIC -
{ElE : full width at half maximum (FWHM),
1 —7 TR : area under curve (AC), #H#%
TIC D7 LV TOHRAKDMHEE : up slope (US)
DEIINTG A—=Zwf{E L7z, /2720 FWHM i
ZE R EEORHETRA L 72, A BRZIOR &SI,
base D A+ /HLEZ & LT, TICD
T4 v T4 VIICHWST— RO &AL, <
oo TIVTHEERIN LAY E O R % 5
N, # AR TIC @ peak time IZ4 7 & v
10s M2 /HEZIE Lz, 72 AT, 74 v

F 4 V7D TIC O peak D 5% 1275 %) &
L7
FHEEIC OV, KRO~ObHEH L 7-.
NG A =2 X O BEBE % Xiesion, 18I %
Xnormal TET &,

deltaAT = ATiesion — ATnormal  ==o-e-emeeeeeeeee @
CBVratiO = ACratio = AClesion/ACnormal """ @

CBF O #5# (%, maximum gradient 316
ZFIH LA TIC O KEAMN Th 5 US %
DFF* CBFfE & L7 US.CBF, x5XU MTT
O E L TMT1 LU FWHMY 2 58 H
L 7z MT1. CBF=AC/MT1, FWHM. CBF =
AC/FWHM % 3k g L 7=.

US. CBFratio= USratio = USlesion/USnormal

MT1. CBFratio
= (AC/MT1)tesion/ (AC/MT1) normar ==+ @
FWHM. CBFratio
= (AC/FWHMiesion/ (AC/FWHM) normal

Perfusion

pixel value

Fig. 3. Time intensity curve of DSC-MRI
AT : appearance time of contrast media ; AC : area under curve ; MT1:
1’st moment ; FWHM : full width at half maximum ; US : up slope (max-

imum gradient).
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3. B4
Z,civs ##%& TIC O NI H 3 AW T
, SCHIOMAE NN ORI 7% <, FIRND
ﬁl’ﬂ LWHTEHLDEREL 7.
KIZO~OIZREL /285 A—=HIZDONWTD
MPEINZ 5.
1) delta AT
delta AT iF, M TOENIIKBE S, A
TIENROBENRER D KL 5 Z L1T7% 5.
2%, ATOBMEEMEDEEZ LI LIC
i@ ERAIOWEA R A 2V 7 RMERO /NS
Ik AEITFy vV SN, THEPRT
@Ehk F BN OFERFR O 5.
& o Tdelta AT i3, BBEHOES LR (A
k) %S5\ 274 % ASTAR 3 C transit
delay DEZFHii 45 2 & LELLTED, K
12 ASL 12 B\ CEEHAl o transit delay time % 0
L, ZIE B O transit delay time & [A]
—IlkbhEtEZ2OLNS.
2) CBV O
Ci(t) : #% TIC, Ca(t) : AIF, Ka : Bk &
FAM 45 > hematocrit DZEIARIE S 5 RhEL &
B &

CBV :g Citdt/ {Kag Ca(t) dt}
0 0
LEED. DRI,
CBYV ratio= {S Cllesion (t) dt/
0

<Ka S: Cattesion (t) dt) } /

{S:)Chmmmmt)dt/

<Ka g: Canormal (t) dt) }

ZC2C, So Cibdtid, #% MRI Y7 T,
AC L L THEEXNS. %/, {0 Calt)dtiz
EERIOWRH P75 UL BIE R B - T b RFRERE
SER—T, o Kald, £2MTHR—sa%L,

72

Kalesion S Calesion (t) dt

0

= Kanormal S Canormal (t) dt
0
LB, koT Dbk lds e,

CBYV ratio= S Cllesion (t) dt/S Cinormal (t) dt
= ACleslon/ACnomal =AC ratio

Tabh, @ALkERD L LITL V)
hematocrit &M HIRE DI O EE L
A 72 AIF DS 2 QAP EH I 5.
3) CBF D5t

Maximum gradient 716
-y

Ca(t) : AIF, Ci(t) : ##& TIC, Cv(t) : &k
TIC & L T Fick Ot ¥, dCi(t)/dt=1f[Ca(t)
—Cv() ] ICB W TERAPEIRIC E 720 L
TWia\, 37%bb, Cv(t) =0 287D /oo
Z)Tid, dCi (t)/dt=fCa(t) L FE& 5. Ci(t)
DILH LB D THRAEM QRB#HyHAEr) &
7% BIRFZ t = tmax. grad TUE, T2 5, d2Ci(tmax.
grad) /dt? =f{dCa (tmax. graa) /dt} =0 Tid, Ca(t)
IR Al Camex & 72 5 DT, MyE ik, f=
{dCi (tmax graa) /dt} /Camax [T L D BT E 5 &
ENS. 758, dCi(tmaxgad) /dt {3 gamma-
variate function THLL " 5 &P DZER
MELTEHHAETE, SEEML ZHEZ MRI O
V7 FTiE, US EMLTWA. Fiz, FA—K&
EHND Ca®)iE, MMENDRLDIBALTH 5
I, R—F ADIRP D PER T ENITENEKS
MiEddo-> ThbE—71E Camax TR —EFE 2 BN
HDOT2HATOLE & NiT Canax Il TIH 25 &
1272 %. LI EX D CBF @B A FH T
Y

IZ OV T I il

CBFratio= CBFIesion/CBFnormal
= [{dCl (tmax. grad) /dt}’lesion/camax :I/
[{dCl (tmax. grad) /dt} normal/camax]
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= {dCl (tmax. grad) /dt}lesion/
{dCl (tmax. grad) /dt}normal
= USlesion/USnormal = USratio = USCBFratlo

Fiebb, BAEM I XD ERA BRI
WESHZ SN, US B #kEo CBF &
L b, 122 L ZOHETH, t=tmaxgad
TEIRICEREFI I L Qi C & DR C
BV, BEREAROR—S 25D EE
RIERO RN R BB TR LI A 5E LD
N5, L, USIEMM TIC Db Ep
DIBEROAE L7280, QRO MT1 LG
@ FWHM % MTT icftH L T CBV 225 CBF
e E T AT, FifEERIC &% AIF ©
IR OBIINSWEEZLNS. i,
DSC-MRI %, CT-Perfusion iZ H~<# 20 % &
EOBHAECTHEDY O TR—5 A% &5
HIEDBABETH Y, KEOHE L L TEEXR
BIRICE 2 MER CE D REMIE A E & 5.

& R

1. delta AT

Fig. 4 1, delta AT Ic >\ T, EEICH
WET->7/2bDTH 5. HAMEINREAZERE #12°
L OFEFNT HAFHIT delta AT A XL 720,
2L EENSHILED BN

%7z, delta AT A D R THEF L FE DO
bz, Thbid, PREEIIRPAZEES T,
B TIC O b ER D Bignwi-dicA L
T4y T4 VT IT5—THY, RAEEHTHE,
B & L 72N D IRAETAL A B - THEGITH -
oo Lal, NEBES TRI NS

Bl BN A EEIC > WTid, BIREIC T X 7%
»o .

2. MT1. CBF, FWHM. CBF, US. CBF & ASL.
CBF & DOHIM

Table 112 ASL. CBF & MT1. CBF, FWHM.
CBF #5 LU US. CBF #h FNDOAEBIEEIC O
TmRd. WTFNOFEIZE W TS ASL. CBF

delta AT(sec)
3

25
°
2 i
1.5 ? 1448
1 o3 @
0.5 0.519 4
-=-0.208 4
0
PS - -0.104
-05 o
_1 193 .
=15 MCA ICA MCA,ICA lacuna infarction
stenosis
(=9) 0=12) (@=11) (n=6)

Fig. 4. Comparison of delta AT in patients with different occlusive le-

sions. (N=238)

MCA : middle cerebral artery ; ICA : internal carotid artery. Delta AT
was longest in patients with middle cerebral artery occlusion.
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Table 1. Correlation between DSC-MRI and ASL. CBF

Correlation of ASL.CBF Correlation of ASL.CBFratio
MT1.CBF | r=0.45, t=3.06 , P=0.004 || MT1.CBFratio | r=0.46 , t=2.02 , P=0.003
FWHM.CBF | r=0.43,t=2.9 , P=0.006 || FWHM.CBFratio| r=0.44 , t=2.02 , P=0.004
US.CBF r=0.56 , t=4.16 , P<0.001 US.CBFratio r=0.58 , t=4.38 , P<0.001

The best correlation was recognized between US. CBFratio and ASL. CBFratio.

delza AT (msec) de4lta AT (msec)
y=-1.4215x + 1.5453 y=-1.4834x+1.8387
3 o R’ =0.163 3 ~e R’ =0.2411
~—_
° ° T

2 2 S< LI —

~ o ~———
e S~o °

1 1 - _ S L= )

- ~
~ a3 -~

6

-1

~
. r=-0.4037

_, | —95%prediction interval T~
2| — 95%confidence interval [ 26841
a 5 Regression line | S P=0.01
US.CBFratio

o\\\ r=-0.4911
_ = 95% prediction interval T
2 — — 95% confidence interval t=-3.4288
Regression line . P=0.001 b
T ASL.CBFratio

Fig. 5. Correlation between delta AT and CBFratio (ASL. CBF & US. CBF)
There was negative correlation between delta AT and CBFratio.

EHETF IS BB AR, BN A
sz ETHBERBIISSEm LD, US.
CBFratio 28 & i\ VB & 7R L 7=,
3. delta AT & CBFratio & DBiR

Fig. 51T, delta AT & ASL. CBFratio 35 &
U* US. CBFratio & OAHBI %777 .

delta AT vs. ASL. CBFratio :

r=-0.491, P=0.001
delta AT vs. US. CBFratio :
r=-0.404, P=0.01
delta AT & CBFratio 1213, fist#MICHE %
B &R D7,
4. CBFratio-CBVratio ¥ v =~/

CBVratio & US. CBFratio & O %% 2 &
JG FE A -1 50 v kL CBFratio-CBVratio
< v 7 (Fig.6) ZfER L /z. CBFratio DK
T & & 412 CBVratio &K 4 S {H[A & 2D 72

74

B, ERBIZE B9 MOEG e h - 7. FHEEIR
Rf 224 7] | CBVratio, CBFratio #£ 12 1.4 % i
2 BT — R iR I IPAZEME & ROHANZAZE
HaRDIIERITH - 7.

Fig. 713, WP RIMEIIRMZEREFIC 51 5 &
ATV F FEMAitO T — 2 [i§h: (@)~
(d), itk : (e)~(h)] T&H%. CBFratio-
CBVratio < v 7/ (1) 12T, fii#ii CBFratio 23K
TL, CBVratio {3 EH L Tz, MithfEER
BIRESIEFAL L T\ 5 O & A3 Al — Eefss - ot
AN,

e £

1. delta AT IZ X %3¢

delta AT (&, A KIMEHIREAZERE 6128 K & 7%
it & e BRI AR L7z (Fig. 4) 2%, ML
DR E VHTAIBIIR B K IHENIR 2> © O ATHE
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CBY ratio - CBF ratio map (N=38)

-
=2

BA

—_
n

CBV rﬁﬁo
o

—_

08

06

04 -

< MCA occlusion
AICA occlusion

0.2

@ MCA\ICA stenosis

H # lacuna infarction
H T T

0 1
0 02 04 06

08 1 1.2 14 16

CBF ratio

Fig. 6. CBVratio-CBFratio map in patients with different occlusive le-

sions. (N=38)

MCA : middle cerebral artery ; ICA : internal carotid artery.

Mz &H27-bDEEZLNS. eilid
2L BN LB LR BN/, S TR{TL
T\W5h ASTAR #: (TI=14ms) OO L
E T, BMlIc W Ttag SN/ A VDR
THAEMMERICEL TOARWEELHD, —
I EBRBIRNICHEET S LIk D, @D
i, MICMER ALY Y DOEEFIC & 5B
fliz82dsEE2ObNS. Lizh->T, ASL
E R OfERICH 72> T, delta AT Z#E[E 5
HIBEDD 5.
2. MT1. CBF, FWHM. CBF, US. CBF & ASL.
CBF & DO#HEd

ASL. CBF i3, transit delay 2876 % & A5 %

7, tag WAZAWHNDOWMAFIIRTH S Z L2105
DSC-MRI @ X 5 7 5& 2RI OTE AR Bl e B O 52
BhZ T\, —Jj, DSC-MRI /X5 A — & p
Bk 7z 3O CBF 5 Tid, 3T tran-
sit delay ZAffiiE SN TW5

L7z > T, ASL %% & L C, DSC-MRI
O 31D CBF $RIE 2 i L 72556, HBIFRAL
DRV DO E, EHFHECHITEROFZE R
MW ERERTAEEZONS. SO
7z Tid, 1’st moment % A\ 7z MT1. CBF
Lol iE A 72 FWHM. CBF 12N, &k
A2 F\ 72 US. CBF 5 2 MBI I3 & < 7«
D, HICZDBEMEM L TH % US. CBFra-
tio A DO Z R L 7z (Table 1) O TR
DIFEEE W2 5.

4%, DSC-MRI T A J1B8%L D 528 % i 1E v]
fiE7x deconvolution =2, JFFRAYIC transit delay

D% %12 < \» golden standard & XN %
Xe-CT XL, KEOZLBE LR T 50
BEhH5H.
3. delta AT & CBFratio & ORI

delta AT & US. CBFratio, ASL. CBFratio
LR (Fig. 5) 1213, AREZLADHEB %D
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CBYV ratio - CBF ratio map

14

[T

12

before treatment

| hoassssssnanannannauganas. .

I
®

°
s
|
|

CBVratio

o
=

o
o

0

0 02 04 06 14

08 1 12
CBFratio

7273, US. CBFratio & » & ASL. CBFratio
FBREFHNCHBE R & » > 7. SO &I
ASL. CBFratio 75 delta AT O#2% 1 Vg <
T TWAH I EHERT 5.

delta AT OIERIE, AIRIMAT % /3 5 ik
DiEFe, SUIRAFRIE L T O MBFHEEE DK I
XAHLDOTHY, TDLDHAETIE CBF X
KTd5&E26N5.
4. CBVratio-CBFratio ¥ v 7O EZ

CBVratio-CBFratio ~ v 7O &L, Hixb
BT — & % [l — e F1 70 O ~CCEHiliC =
5T &I %. Grandin 519:200F, 2101 %
Wi%E %12 diffusion-weighted image, FLAIR,
perfusion-weighted image ##& |, #iIHi%E

76

Fig. 7. A patient with middle cerebral artery stenosis treated by
stenting

Digital subtraction angiography before treatment (a) and after
treatment (e) ; ASL. CBF imaging before treatment (b) and af-
ter treatment (f) ; US. CBF imaging before treatment (c) and
after treatment (g) ; and CBV imaging before treatment (d) and
after treatment (h) ; CBVratio-CBFratio map (i) indicating that
cerebral perfusion return to normal after treatment.

B, BHZEDIRN o Fofllik, MK M3 d % 08
FEITTx O 7x - /oI T CBF, CBV, MTT %=
W LkD &S ITHeEEm L 7o, BEWREME T 9%
& MTT HAER 3 % 2O MAEIRRRGIC X
» CBV 238 mL, CBF RIEWMEZMERT 5.

S BICERESME T 35 & METRRKE S RA
2L, MTT & S HICER T 579 CBF 28
& T Lk 5 (stage of oligemia). 7z, X
DICHERENME T 95 & CBV (3R« 12 A L
EEMEICSE S5, MTT 3k &L TER T
%72®, CBF i3 & HITE T LT — G
MU RE 3 % (stage of penumbra), %= L Tk
912, CBV, CBF {$31C{KF L MTT 3L &
L ARNW ¥ 75 B 2212 % % (stage of infarction).
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COAT =V x ORRITHEILT % &,
CBVratio 4%, CBFratio {X F#8#%i%, stage
of oligemia X (% stage of penumbra TH YV, #|J
FHAPFETES RIS N S, FOREH
7, Fig. TITRL7cifigir — 2 Th v, MmiTH
BB EEEERICE L. £/, CBVratio & T,
CBFratio fi£ F#EHK I3, stage of infarction D4E
BT, ARG TE RV EHEllcn A &
IZ7s%. Lo, COFEBICT 1y b Ih/fE
Bl % retrospective [T 5 &, ERIKIICIE
FZE L L MTLHTIDAT—VICYTEE
DIWEBI S AL 72, COIRKEIE, 4l
TERIEL & S T5EE TRRIT 24T - 72 MEHEl & 2
NN S ERBIRICHERE AT T HHO
Nd -7z &, ROI % v K IKE) IR ER Wi AH 0T
BE L o BRI — Tl < 2 LIRICHEE
TAHLDPBH->T-CLixEnEZ2bN. £C
T, BZER L IMRMET L TWADHEICE >
TWRWHEIEKIC 50 T RO #53% @ L, < {iltk

HRIET 5 &, HFEH CTid, CBFratio, CBVra-
tio LI T L, BWIEICE > T WAL Tk
CBFratio 73X F L CBVratio 78 k5 L, Gran-
din ORI & —FK T HHBERMIE LN/ (Fig.
8).

%72, Z @ CBVratio-CBFratio ¥~ v 7,
penumbra 7% [&)E U 1T FEE O @ IG P E 1S RAT
D LRI NS, EFRRILEEZONS
#iPH, penumbra FHIK, BEZEICEL LE 2 DN
LEEIC OV THEICRT S X TEado
7o L Lanb, A—BE ThIERER
D IATENREDFHINIZ A AR S h iz,

&

DSC-MRI #EiZ 8\ T, ASL #xflig & L AIF
ZeJIE L 7\ (8 R 7 B I A 5 1 D Tl X
72. ASL#ECHE LN/ CBF g4 % &,
US #FIfH L 7z CBF 23k b MBI m 2 &8
RE N7z, delta AT & CBFratio 1213, HE 7%

e
g

CBVratio-CBFratio map

]
1/1m

0.2

04 06 08 1 14 16

12
CBFratio

Fig. 8. A patient with internal carotid artery stenosis
Te-weighted image showing the infarction at the left putarmen (a) ; ROI on AR2* image (1 ; area
of infarction, 1m ; mirror area of 1, 2 ; adjacent area of the infarction, 2m ; mirror area of 2) (b),

CBYV ratio-CBF ratio map (c) .
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A O %ZZD7-. CBF, CBV O (] It
CBFratio 13 & U CBVratio % 2 K 70 FE il |-
70y FLEHE L7z, Chicky, RxbE
FBHOIMATEIRED LS, % WITFE—BHE DR
AT O MATENREDZAL 2T fT6E & 75 > 7z

£ t%, DSC-MRI T A JJRE D 8 % i 1E 7T 5
7% deconvolution <0 JRFEAYIC transit delay @
LI W Xe-CT Xt L AL D%

=
WA T2 0NEPD A, SREOTTESEFE
THHDOT =7 AF—3 5 /o8y — V& ff
A5 EDWEITETH DA AETEY
EEZLND.
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Accurate measurements of arterial input function (AIF) are indispensable for the quantification of
perfusion parameters such as MTT, CBV, and CBF. Quantification trials of cerebral perfusion using
the disconsolation method with DSC-MRI have been reported on. Accurately measuring AIF with
DSC-MRI is difficult due to non-linearity and the limited dynamic range between AR2* and the con-
centration of contrast media.

In this study, we assessed simple methods while using various parameters calculated by the tissue
time intensity curve without measuring AIF. The parameters used were : appearance time of con-
trast media (AT), 1’st moment (MT1), the full width at half maximum (FWHM), and up slope at
maximum gradient (US). Difference of the appearance time (delta AT) and the CBFratio between
the regions in question and the contralateral regions obtained by MT1, FWHM and US were as-
sessed in 38 stroke patients. The CBF calculated by the linear scaling method using the signal of the
ASL (ASL, CBF) was used as the standard for a correlation study.

The delta AT in patients with middle cerebral artery occlusions supplied by retrograde flow indi-
cated a significantly greater value as compared to patients with other lesions with antegrade flow. US
CBF indicated the best correlation among the three CBFs obtained by MT1, FWHM and US. Both
the ASL CBFratio and the US CBFratio correlated with delta AT, with the ASL CBFratio being
predominant. The CBVratio-CBFratio map showed that the CBVratio tended to decrease when the
CBFratio decreased. The map is useful in clinical analysis of cerebral perfusion due to its simplicity
and ability to alleviate AIF dependent errors. The validity of the proposed method still needs to be ex-
amined by comparing it to the deconvolution method with DSC-MRI, since DSC-MRI can correct the
effect of AIF. It might also be compared to Xenon CT, which is less influenced by transit delay.
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