(R’ %)

W72 770y MEIZ LSRRGS O
E = RNTED R
31 IMP %' 14 + 3 v 2 SPECT ~DJuH
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BE bitbiux, LR fCBF) O@EBkdiz®ic, 2 av = AV FEFAMICE DL T 7
T m oy FEEICEBE LCEITEER DR Lis. Xllic A %« vIRERT%, Y il A BB il & M RLES RO RE
RO A L UTTEBEESEB O, YY) rCBF ot iaF+ = & &z, S FIOIER AICH LT
IBLIMP 41 33 » 7 SPECT Q@ %17\, AEEIEH L TR L7z, Bohiz rCBF KA TO VY
ik, 42.14£6.8m//100 g/min TH -7z, F7z, Aa T rCBF WifgDER %17 - 7. ABu3FRERIC
EEAF o 7 MENBLETIF AL, 2@ SPECT filiE < rCBF ik s flfix - T 5. kiswms

LC, AHImEIc rCBF R 28 LV ke LTHATH - 2.

L FL&®IC

N-isopropyl-p-[!23]Jiodoamphetamine(123]-IMP)
& F v 7z RFTMIL & (fCBF) o E R ICi3,
EEXFhFEPBRESATVS., AL EEE
EFANLNET S &, L (ko) 2 EH L
Fe= A 7R 72TETFTAMICE DL DLELY, ke
FEMBLL2a L R—b AU ETARES D
0)3-10, 27~29) k il j(?y‘]é*b;;) - ,r 7 BRRT7 T
EFMICE B WER, BRloRELE L b ke D
B EH T &Y, rCBF 2@/l TL %9
MER D 245810, —F 2 a,—F A b
EFAEEATS EThE, KO 2HO0BESH
5. Thbb, 2ar—FXAFETALOEY
ML, rCBF 83X ke 2 B ICR D DD

* R HEBLERT B A B

**RKEH AT B T £ v & — RS R EE 2E B 7E R
X BRI INIRER SRR
ZfHISETHI2ZH
I#FZA 549 A30H

BRI R G & st nt KT 2 55 1 (2 604)
Kl BRI B T B 3G

Mo #

(kxPE2y: 30: 1451-1457, 1993)

Y FREORSTH D, HEIFAFT IV
SPECT # FiWv 7=Bfge & v, K@tz £+ ks offiiz
RIS, &H#%, K60~9045TE 2
N— X PEFADBRIETZ 2 EBHESINT
W89, F7-, BN FHEICHOVWTE, PETo
WFEE RO L TS S s FELHBINT
B 0 IMP ~0EH b #ESR T
‘/\64,9).

—%, 7577wy bOFEEHO BT
Bix i HFENHFE S T v 5. Gjedde!® 33X
Patlak & 05 1, 71 a— 2K E& o JIE
HEYBEPETICEWTELHVWLATEY,
SPECT ~0 & H b #4E s T 52329, Logan
5O FHEIE, L+ 74— distribution volume
DRIECHVWLERATWS., £, bhivbhid
18I IMP (2t % rCBFJliED 72 D 7 v v M E
FRRLBE LY. choohki, R
ZEEBETNMICEI > TSy FOEHLELLZDT,
COWBEFALTET VORHESR, ToRLE
DFE L T X 5520,

A@gETIE, IHCHELLEHLY S 77
my MEERET S, AEx, EFA0 IMP ¥
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2-Compartment Model

K1

Ca
«
Blood Vessels | K2

Cb

Brain Tissue

Fig. 1 Two-compartment kinetic model. This includes
compartments for blood (Ca) and brain tissue
(Cp). K1 (m//g/min) and k2 (min~!) represent
influx and outflux rate constants.

£+ 3 v 7 SPECT ¥— # ~j@H L rCBF #k»,
FTTIbhbhhB#ELTWwWs /577 ey bk
LHER LT, ZOREEHRL . KL, Hik
Brhilic 777 ey NEOEBEETo .
1. % D> S

1. ¥¥siod

1B IMP 0 %8 %, Fig. | ISR+ 2 a0 5—+
2 v bEFMCHED L, KXDBESLT 5.

dCi(t)

dt =Ki1Cu(t) —ka2Ci(t) ()]

22T, Cat), Cu(t) iZ =2 AU Ml Ik &
M7z SR O RE B (MBa/ml), FRLE A
BEEEE (MBa/g), Ki i3 L% 7> & MG~ O BAT
% 3% 3 3 BEE 3 (ml/g/min), ke i3 fReHLRE 2> © I
B~OBIT LV L) 2R+ HEEER (min™!) T
b 5. Kiix, rCBF LgEIEERMHIEKE L 0ff
THHN, ZZTEHHEMICE=] LEEL, Ki=
rCBF L +%. Mg/ ElE$ud 2=Ku/ke (m//g)
LEHT 5. () L REAU LR E s

c..(z)=Klj;ca(s)ds—kzﬁc,,(s)ds @)
ik 1]

A ) o E Cb(t) THly M+ i, Ko
E#X %55 (Appendix-1),

30 % 12 % (1993)

1
Y= 6t 3

L, O Al o ERT, tizxxy
VIR (min) TH 5. Y(O) FkTRINS.

S;C,.(s)ds

Cy(t)
2T, Bl 2 ¥ v CRERI LA, HEdhic Y()
FEY 7 a oy bTHTESESE S, Y )R
Ki o+ bickhsd, FEMICE 2O
HWiE cHEHBESEGLh20T, Ki#knws Z L
T % % (Appendix-2).
[ 2]

—F, bhibhid T TICROGHEEBRE LY.
X Q) oLt [ Cuo)ds THREK DI #A &
#5.

Y(t)=

Y(t)=Ki1—kaX(t) (4)
e L,
" Cu(s)ds -
X(t)= ‘R , Y()=—, ()
S C.(s)ds S Cu(s)ds
0 0

Z 2T, i X &, fEic YO 2y e
v AU AR A O AL, Y dig ) Ky &,
MIXAPEWH LIRS ke 2 KT 2 &iC D, X
S>C, Xz sis.

2. SPECT Hiz&

Bk @SR SHlERL L. I-IMP
% 222 MBq # 7 %, v > 7 %I SPECT ¥ &
HEADTOME-112? (J&E8UERT) & B v T 2 53
FI07v—2Ln, 45REI07v—21, F 6045
07v—0DF A4+ Iy 7 WEET-. BIR
P R, & OB Bk 2> IMP Bedjii
%E v 15 BRIkET 1218], LARECR 7> © ook
<25 Mo Bifux TV, vzany s —TRE
L1z, 20k, A2 %7 —nLTHREM IMP %
WL, BoOANBERELE. v Y TLr—vay
LW GFRER GO LI O FEMIE, T TICHRE L
FETIT-129,
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Method 1 Method 2
< € 0.6 T T
£ E :
= o y-intercept : K1
= . o4m.m 1
= 1 = -
S S
= 2.0 . T IS)
= \ y-intercept : Ii_ % 0.2r .
&, 1 =
5 -
o 1.0 1 =
& =2 ! ) =0.454 - 0.015
- y =2.16 + 0.030x - y X
200 : : : : S 00 l :
i 0 20 40 60 80 100 >~ 0 10 20 30
1 M 14 11
Scan time (min) X(0) :f Chls)ds /f Cas)s  (miv)
0 0
A B

Fig. 2 Typical plots using the two graphical methods in the left cerebellum. In the
method 1 (A), the y-intercept of the regression line represents the value of 1/Ki.
In the method 2 (B), the y-intercept of the regression line represents the value
of Ki. Two methods enable rapid estimation of K using standard linear regression
analysis.

IMP rCBF Using Graphical Methods

Method 1

Method 2

<

T=20 min 28 min 40 min

Fig. 3 The rCBF images (OM +42 mm) generated by the method 1 (upper) and 2 (lower)
with various scan times. Maximum value of scale was 60 m//100 g/min. The
signal-to-noise ratio of rCBF images improved when the longer scan time was
employed. The calculation time was about a few seconds in both methods.
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3. TAC 2%

RO S /B Bk, BUSHZE, (UEHIE, SHIH
HEoELAMBOME ICFH 8 ERTEBAK. 54
F Iy A4 A=Y X KRR o R Ak ST AR AR
(TAC) #ERR L, Hit 1,21 3w T rCBF #
HE L. 20O BOO7L—AHEER
Lishole. #EICEZ, "—YFrrarta—%
(Macintosh SE/30, Apple) * W EHE Y 7 b
(Excel, Microsoft #+) # Fv 7.

4. rCBF E{& DR

FEIBIUV22F_TOE 7 EVICHEEL,
rCBF i # % fE kK L 7=. rCBF E#hicxt+ 2 5t
JARXDRBERARS I, HEIZHWS 7L
— A ¥ % 10 (T=204y), 12(T=284}), 15(T=
40 43), 20 (T=604y) » 4 FEIHIC >\ T &L 7=,
#HEiciz UNIX v — 7 2 5 — v 3 o (TITAN-
150V, 7 RFava—a) 2 LRE.

III. & 3

Figure 2 ic, 2 om Fk#w TAC ¥ — # 2 #EH
LB/ NEER O REM L 70 v b &7, BB
MM giE Kiix, HEE1 Tl Y il o s,
FE2TR Y#YR»6 kD bh 5. TAC @&
P o3RO 5 A0 2BLFER (n=40) O EHEE,
FE 1,2 TrhEh Ki=42.1468 35X (8 41.3+
6.7ml/100 g/min T -7-. Fig. 3ic2>n K
T 15 & h 7= rCBF [ 4 (64 x 64) # 55 3. rCBF
EfRD S/N i, 2% v U BERIO®ME L bic
I o, 30 Rz LTHE L WkER A
bhkipote. EBRHECH o RERIEES S
DHFETH, 1 254 2THI~3HThol.

Iv. % 8®

RE D

bhbhid, 2arv"— 2 FEFLRZBIT
3200 7577ny bR BEEL, 128L-IMP
DEAF Iy 7 PEIZHEA LT rCBF &Rk 7-.
IMPZRWTIR A7 =zTEFNMICES
BT bITbh 22, 2% v U REfo#EME L bic
rCBF % @/ i 2 RICEBR LAThiEa bk

30 % 12 5 (1993)

W, bhbho Lo #girciz, #5#% 104
¥ 13% O E/NGEME & 72 - 729, Patlak 7 v b
PICALTIMPoOKi2ko o FELBESH
T3 22, ke=0 % {HEL T3 D TRKZM
BAAHY, 2F v VEfZRCETERY. K
¥k, oL ESEREL D % 50T, Patlak
Zr oy b TR (=0 TEREFIVRROMEE
BKix Rtz Lichs., LT, KEOKEE
LTy MIZOERLLETFATW. —
F, bhbhoFETiz ke ZZELTWBDT,
2a R—=hRAUMEFAPRIILTOVRE, R
¥y VEEICA2DbLE 7 e vy MIEREICDS
(Fig. 2). IMP 04, #HFEESCHED SN D
ExhiE, IREREM20~30 5 Eo5F—4 %
AT508EZELY. 20X nEEILSL, 2
¥ ¥ VBl R R TE A RBANTH LS. T
G Lc X 1S, 52 oI E IR &
IN"RELRETHo7222 L0, FE1TY
MU L2 BHEEEEFE>Tws L PREN 5.
—7, BHEEE IR N RIS T+
EEETHS. ZOHEBE, BRI ZRET
VELEBEVIRLUHED, RETILEL WD
5Ths. UEX D, REFEEREMECSNTH
DBFEEXELTWS LRERTE ..
45778y FEOFERHEBR

2a R—b R BMEFNMICBITB ST 7R
v MEE LTI, KO 3IEHOEULEZONS.
?Kb%ﬁ(%ﬂﬁﬂ&;wﬁﬁ®mﬁ%%ﬁ
B HE 2R @) b [ Cueds <l 5 % i,
c) Co(t) TEIZ FHETh 5. HHEDFHEEL, Logan
520 RN L+ 7% — distribution volume o | £
KIS L FETHS. ZhbnFEE#HKEH /4
AW WEBENEESE, FOFETHEITLTY
FU Kix5x52, FEEDRKT—# TR
L7zvy. Carson?® (3 =2 @ 3 2D FEIZ>WT,
Yalb—va X BHE A X0EEBERAN,
minE [ Cuds T#ls Hik B @] H—FE 0
HEREZELLBLELTVWS., Chid, FE/A4X
&%Ucmna;wgkuwmﬁﬁoﬁﬁmba
&, HHBREXER ERLTLEILDTDHD
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t
g%mdwrwa.:nsmﬁ&u&p@msg

HEFT 22010, ¥4+ I v 7 lER2LELETS.

S, LLBWRELELEFEIR O,
Logan o, o & it Lic h#ETd b, Thab
hL%wmmﬂﬁﬁguﬁéﬁGWWQm
, AXx vy UoEEICESHBZIZ T Ki2ikooh
%z L &M L7z (Appendix-1). Z ALid EE O
MlbORCHEST, F£A4F v 7JIEVPLTL
LLETHEWEWIFIEE LS L, R
X 2D 2% x> TICBF B3R 51 50T, [A]
RIS L = H 25 TOISHBARE L 72 %5 (Appen-
dix-2).
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B, EH500 7 ry b KRR (B TR y=
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y=Kiks/(kat+ks) THR I 5 KFAICHIT L Tw
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X, Patlak 7 n v kT t=0 CHHRE W7o
HExD, EOLIBEFATH-2ELTYH Ka
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Summary

A New Method for Quantitative Measurement of rCBF Using Graphic Plot Analysis:
Application to '2’I-IMP Dynamic Study

Takashi Yokor*, Hidehiro liDA**, Hiroshi IToH**-*** and Iwao KANNO***

* Department of Research for Medical Systems, Shimadzu Corporation, Kyoto, Japan
** Department of Radiology and Nuclear Medicine, Research Institute for Brain and Blood Vessels, Akita, Japan
*** Department of Radiology and Nuclear Medicine, Research Institute for Cancer and Tuberculosis,
Tohoku University, Sendai, Japan

To estimate regional cerebral blood flow (rCBF)
using the dynamic data, a new graphic plot analysis
is proposed. By assuming a two-compartment
model for the tracer kinetics, we derived the linear
relationship as Y(t)=1/K1+6t, where Y(t) is the
ratio of time-integrated blood activity to brain
tissue activity, t is the scan time, and @ is a pro-
portional constant. A plot of Y(t) against the scan
time t yields a straight line and the y-intercept of
the line represents the value of inverse rCBF K.

This method was applied to five normal subjects
with  N-isopropyl-p(*23I)iodoamphetamine. The
mean value of K; in the gray matter was 42.1 4+
6.8 m//100 g/min. We also produced the rCBF
images within a few seconds using the present
method. The present graphical method gives a
reliable and rapid estimation of rCBF.

Key words: !23]-IMP, rCBF, SPECT, Graphi-
cal method,
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