647
(RfTERE)
N-isopropyl-p-['#I]iodoamphetamine ('*’I-IMP) SPECT (Z £ %
JR B B IfL 3 O 5 &1 %8 = D LB - FREY

RAREA* NHEATE > wE e BFO R
K& L FR Bore TIHETFB#E

£E 'PIIMP SPECT |2 & 2 FATAM ik (fCBF) €E{ETH 5, 1) 'PLIMP BE% 5 5 B O FFRENR
R & 5 4B 5T SPECT [Eif% % BV % microsphere i, 2) ZOFHRENMRFMICA R T 1 SRME%*
BUY) A7z microsphere+1 SR, 3) 'PI-IMP ¥ 40 5FF 5T SPECT Eifg 2 &R 7 » b
12 & ) HHIE L TH V% microsphere 12 1 BRI % BUD A 4172 conventional microsphere +1 SR,
4) Table look-up % & U° 5) functional IMP SPECT 22\ T, ZDMEEXEL - LA, 232 /85—}
AV METWICEDSWTIERFE R/ ZHIEIC L o> TR 72 rCBF & D1fRIE, microsphere i (r=0.940),
microsphere +1 2R [l (r=0.885), functional IMP SPECT (r=0.882) PMEICR , Wi b BIREMRIT
y=x 2 R N i34 7% Ao /2. Table look-up i, HHBIIZR { r=0.859) X5 D &R Vvas, B/
Rl & 2 D, FICEMRIRT I OEMAKE { % 572, conventional microsphere+1 SERIMEE (X %18
KEFE & & MDA S /zh, HBIZRC (1=0.849) MR EROMEE IIHKD 1 IHEVWEN B O,
F /- fAF&IL, functional IMP SPECT Tt B W AHE (r=0.785) %528 745, Table look-up % Tl
Bl 434166 ml/g) ¥R LHEMIIABRTH o7 r=0.287). SEOREHIF—D 7 — 7 % B 7=k
RN _FFEIILDHELOLETH D Z L 205, Table look-up AT ICBF % :8/NFffi L V. % 18 K5HE
THEEIE, #EL, BAUIR4 S SPECT HEBOMFEL B1IMP O W EERMEE (<1.0) Z EOXE
T3, BEADEKD L5 VIZFOREIE)BEOEBLEEZ LN,
(R 33: 647-654, 1996)

FEIHAZREINTVDLD, ZOHBTHER

L @i BECILE D S EEL N B FEE LT,

Winchell 5! (2 X o TH % & L 72 N-isopropyl-
p-["*Iliodoamphetamine ('*’I-IMP) (%, single photon
emission CT (SPECT) H Ot k L —# & LT
IECHAWORTEY, RBEFMMITE (fCBF) Dl

* FiS R FERER I KR 2 FERGHR T
* B RFEEFRRGHRE
S [3] ¥ EL
Zft .84 1H31H
BBl 84 4H9H
FURIFEKSE | BT BETE 2-746 (2 951)
FBREERM E KT
ZEMEHR M FF
AKAHR B #

microsphere model (ZZED W72\ { DD H D
& Table look-up i£® %17 51 5. Table look-up
FEZOWTIRRINTE TIIW L 2D DRERICE W T
FREF SN TV: %A%, microsphere model % F| ¥ 5
FiEL ) SREEHE LT B HE,ICOVTORE
BiTbhTwiv, 22 TRFETIE, RoEE
5 H3Z % L 7 functional IMP SPECT® b X T,
ENOLDOHEOEELE - REF L. &b,
Table look-up % & functional IMP SPECT (2 & 5T
B SN B 0HER (Vo) DEEICOVTOIRET %
mz 7.
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. 5 &
1. rCBF EERITEZX

1) microsphere
BLIMP (&, BHERBO DA TH IS S O
v it L o #2834 7% < chemical microsphere &
LTEET 2L ER LD, BITREE 5 510
RET IR EHES.
o
Amlamm

Z I T, Cy5min) (& "BIIMP #HER S FIC B
VT % BFTRRAER P O BLIMP OB, C.1) i3t 5
HRICBIAED ML —HE LTO PLIMP BEE(T
ZbLEIRILO RIREICA 7 & 7 — Vil %
FL72bD  ANEE) TH 5. BLIMP OFIEIE
RHEL 1 LIRET L, K (ZFARMTEE
(rCBF; ml/g/min) T& 5. '"PI-IMP #HE% 5 5
DFFREIRIRIM &, 5 5% % PORFZ & L THERE
Mo SPECT #fg %472 1E, R () 25 K, 2 &
T&5.

2) microsphere #E& 1 HIRIMFEDHAEHE

(microsphere +1 SLERIM )

RiEDHEER AT D microsphere i & Fl#k T &
D, XKW »LK, 2HHETS. 2721, Rk
BRERILICAL 2 T Odano HAMRE L 72 1 SR
EOEEN) ANS, O LOFRTHBW/-HHH
(TR #FIB T2 &2 X > T, PLIMP &
FRSHORET I RBRERLL 27— 256K
(1) DB (C) DFESHE) 2 HEET 5. AL TR
75— VHBEAETHS.

3) conventional microsphere ¥ & 1 SRIME

D# &+ (conventional microsphere+1 5.
R EE)

A8 ® microsphere & Tid 'ZI-IMP #E7% 5 7
TOHEEEO SPECT #Hf8 % ¥ 57%%, ThH'W
FLHEIE, L DBEORIT 52RO
8% 4*\F T SPECT #&f& L ZEIfRZAVTK, %
BT 2HEMTbNI M, Thbt, BT
7 THRiZ L 72§ 5 RO Btee 7 7 ~

1)

33 % 6 5 (1996)

F C(T min) Z K&, [FFIZTERESEDBETHE S
T MCH)(EWAT Y M) ES5HETHOES
THlEL, ZFDZE(LE (C(5 min)/C(T min)) % C,
(T min) (23 U 7-fE % B9 I23K (1) D Cy(S min)
ELTHIHL K, #8H$ 5 (2 ZTid conven-
tional microsphere £ & L Tk )). T=40 D II%%E
ThiE, ZOFEIRRD L HIIEKES,

Gl i X o )
C(40 min)

K 1= 5 min (2)
/ Ca(t)dt

0 min

5121 FIRIMESS # BL) AR, '2I-IMP #HE%
S5ODORAT I ABRRM L7 — 7255 (2)
D5 (C(t) DFESME) X HEET 5

4) Table look-up /%

lida H5ICL > TRBEINIFHETH Y, BHRD
EHE A DR E F V2D, BLIMP BER 10 50
BFEC 1 SRR 1TV, 40 5L 180 3%
LB E LT 2 B0 SPECT i %1728, 2 2
YIR= P AV PETIWVIZEDSWTK (BEU V)
PEBTAIENTED.

5) functional IMP SPECT

bUONDREL-HETH B2, PLIMP #iE
%5 5 OKEET 1 SEIRRME 1TV, 304 & 60
S % HLEEZ & LT 2 [ SPECT #{1&%1T 2
i, 232 8— b A PEFIIZESHTK, (B
VY 2 EHT LI ENTES.

6) MR/ ik

1] IMP ##H{E# | dynamic SPECT A ¥ ¥ » L #%
RHBIRIRILZ 1T > THRONIZT— 7 (CD), Cut)
*HAWT, FEBIER/N ZFiE Simplex ) 12X 5
2TYNR— AV MNEFIVENET> TK(B &
V) 2 EHT 52,

2. TF—2&E

BIRD 1)~6) DHEERITH 72012, MEREE3
Bl (T CBIED/DN S 2 BifEZE), ZBMEE I B0
6BlxxfH e LTSPECT ¥— % LRI T— % %
PE L7, HRIEVTR O LEBRSSR MR 23
RICREEV o1
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N-isopropyl-p-['ZI]iodoamphetamine (‘ZI-IMP) SPECT |2 & 2 Bl ik D E &R EEDLLE - 5T 649

— {8l R A8 R 88k 2> & 'B1-IMP 222 MBq (6 mCi)
% 1 BT T SRR E R R OB B EIIR
75 AR BIIRER L (BRIER 0~2 2R 15 B
WERIL, 2~5 R 30 BB, S~10 R
SEEZ, 10~20 DR 2 5EIL, FOH% 25 5
&, 30~60 /[ 10 SR 217072, 7
SRZHE I Wel Bl FL—vavamry
WCCHEHREZBIE L8, 275/ —VihiiEE
BEL, REATOLZ S /) — ViR FEL:
BE EANDATBEE C(t) & L7z, =720 1 5
%, Table look-up B L ¥ functional IMP
SPECT THW RN T — 534+ 7 ¥ /7 — Vil
KEFLTWRVETH S, F 7 microsphere £
TLEZ ANBBROBEMME G (1) D5 )L, #F
BENIRIRIM CidZe <, KO Cat) 25 Z DHESD
EEEHLTHY .

dynamic SPECT A ¥+ V&, V7B A X T
(Headtome SET-050, E#HAERT) 2 HWT, 21
IMP BHEE %D S 60 7RI TS TEAFy U &
BOELITY, E512180 0% H.LERE LTI
EOWE S TEAFY V) RBMLA. Fi,
SPECT #R{ZFICHK BNV RRT 5 ¥ VBRI
(BEZNREF : 20cmeX10cm) DENES 7V b D
wBareka oy b Eke) o Cr) & LT conven-
tional microsphere {EIZFVY72. & 54> L& SPECT
HBEWelBSUFL—arhyry ol
C cross calibration % 17\*, SPECT (2 & % i fE
2 Well Bl v FL—Sarhayry EICERL
7219, SPECT g\ I3E eI ) A — 5 %2 H
v, SRR (REFLO) FWHM T 8.7 mm T
& 5. HE{EFEHIZIE Ramp and Butterworth filter
vy, 128X 128 matrix, 10 mm E® orbito-
meatal (OM) #5312 FAT 7o REMAE WT 1% & FERL L 7-.
I3 — e BT R T RE W A s L7
20cm DT =777 bLERCE—LZEE»E
LNAELHIZHELLS,

R E (B & UDHERE) OBHE1T) 72012
ANEF.OR.E (RO % 3%E L 7- T, OM
A5 15 mm EH DN L VKR 2 R,
50mm FHOEERL NV OFGHE, HIEE, %

HE, ERMBLIUHKRICES 222, 60
mm £ ORIEZE, FEED L UOREEEL 2
PETY2, 75 mm £ OFETEZE L NIV ORITEE,
HEEB L CEIIAGLICER 2 PFIT2TH
5.

. # 2

microsphere #, microsphere+1 SR, con-
ventional microsphere +1 BRI {E, Table look-up
% 38 & U functional IMP SPECT |2 & - TR®7: K,
DiEE, FEMRAN_REIZL > TROLMELD
FHR8 % Fig. 1 \27R 7. microsphere {£Id R D B W
I ((a); r=0.94) 2513 54, microsphere +1 S
M ((b); r=0.885) & functional IMP SPECT ((e); r
=0.882) TIEXFEDORWHHREE LD, wIFhdE
REMRIL y=x ISR Y 34 %h 572, Table
look-up £ T, MR < ((d); r=0.859) iT5D
AV, BTS2 Y, FFICEMTET
C DOfEmMASKE { % 572, conventional micro-
sphere + 1 SLERIM Tl R R @ AFEA & % 5 [
VA OHNIA, HBIZR < ((¢); r=0.849) B E
MOME &3S 1 ITEVWESE L.

Table look-up % & functional IMP SPECT |2 & -
TROZV,DfEE, FEHRERNZREIL ST
K7L DAHRS % Fig. 2 IZ7R 3. functional IMP
SPECT T3 B\ 48 ((b); r=0.785) %80 H 1 /-
7%, Table look-up % T3 B {E (& ROI 3 T43.4
t6.6mljg) xR L, #HEAIIARTH o7 ((a); r=
0.287).

Iv. £ =

1. microsphere model {Z& D < Ak

N F T BI-IMP % H V272 microsphere {% i,
BLIMP DR H DTN L (k) DEEFERL
TWwAbZ ED5 CBF Z@/MIFHET 52 EEZ S
hT&7., Lo L PLIMP BEEKS LA THI
\¥ rCBF D@/l I E B %2 E DERERIZINE
D, BRRENET D RABETHL Z ENFHL DI
SN KL THENEEMTEERNES
N7z (Fig. 1 (a)). '"2I-IMP % Fl\2 7z rCBF D E =
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BE¥ 33%6%5 (1996)
(a) (b)
0.8 0.8 -
y=0.793x+0.064 y=0.809x+0.104 o
r=0.940 - r=0.885 o
+
g 0s } p 208
£ ¢ 3
& | E
e 8 @
o 04} 5 Eo_4 s
e ED
a > 2
¥ 02} - o2}
x Y ¥ o
0 s o
0.2 04 0.6 0.8 0 0.2 04 0.6 0.8
K1 by NLLSF (ml/g/min) K1 by NLLSF (ml/g/min)
(c) (d)
+ 0.8 7 0.8 L
o y=0.882x+0.105 y=0.656x+0.068
8 r=0.849 ol r=0.859
a -9
2 2os | o
g £ x
La o
3 § o
- o
S l04} a
o £ e
€8 >
g g 8
£ §o2 >
o
>
a2 .
¥ ok
0.2 04 0.6 0.8 0 0.2 04 0.6 0.8
K1 by NLLSF (ml/g/min) K1 by NLLSF (ml/g/min)
(e)
0.8 =
y=0.852x+0.053
r=0.882 &
0.6 Fig. 1 Comparison of K, values obtained by non-linear least

K1 by functional IMP SPECT

04 |

0.2 |

e

0 0.2

04 0.6
K1 by NLLSF (ml/g/min)

squares fitting (NLLSF) analysis based on the 2-
compartment model with those obtained by five
methods. The solid line denotes the results of linear-
regression analysis. The broken line shows the line of
identity.
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N-isopropyl-p-['2I}iodoamphetamine ('?I-IMP) SPECT |2 & 2 Bt i D E &R EZEOE - EF 651

(a)
60 | o @
a 50 | 0
3 :
S
S 4f
9
a 30t
(]
- s
2 20}
el 2"
> w0}
y=0.442x+32.1
& =0.287
o 2 n " I " L L
0 10 20 30 40 50 60
Vd by NLLSF (ml/g)

50

(b)
40 |

30

20 |

10

y=0.840x+5.12
r=0.785

Vd by functional IMP SPECT

0 10 20 30 40 50
Vd by NLLSF (ml/g)

Fig. 2 Comparison of V, values obtained by non-linear least squares fitting (NLLSF)
analysis based on the 2-compartment model with those obtained by both the table
look-up method (a) and the functional IMP SPECT (b). The solid line denotes the
results of linear-regression analysis. The broken line shows the line of identity.

v EZH%E, FFEHFEHE/NZFED microsphere
FEOVFTANI L o THRONIAELEHEIZ 2 BN
EHbDEEZLNS.

microsphere i CIIFRBIRFM A ET L &
POREESKELBEL %S, £ZT0dano 5
MPRELL | SRMMESS 2B A& A
(microsphere + 1 SLIRIME), microsphere 12~
%55 S5DODORVHEMEEL N, BRHIZIZT
FROVWHEETHD LEZ LN (Fig. 1 (b). 21
IMP #{E1% B 8 OB 3 TR O SPECT #if&4°
TRELRFEE YAV AEAICIE, FEGBERICET
L2HETHLEBDbNS,

LA L, @EOERESFEEDOEE TIXEH
DR D SPECT k{23 gE L. £ 2T, PLIMP
#HE 20~30 &2 Fe o7 R R % 4°1F T SPECT &
& L7-Eg % EREROBSEN 7~ P HERAW
CTH#IIET % conventional microsphere EA5—A% 113
AwbhTwnaia, ZoFEIC L - T rCBF 758
KeFffi& %5 Z e B|ESNTE DY, Kig
THRELERIE O (Fig. 1(0). Lo L¥E
BERN_RECLAELOMEBIZRELS, BFE
MOME IR SEVERFR ORI, 61,

| BRMEL O-AEHLTICED | BORME 1
[0 SPECT #f%12 & - THf#IZ rCBF # EH T
Er2E0n, BRMAEREIEVEZEZLN
5.

2. microsphere model & 2 32 /¥N— kX 2k

EFIO S

T, 230 8— kA Y FEFVICEDSVCH
{12 1ICBF 2 E 2l ¥ % /£ & L T Table look-
up ¥ X functional IMP SPECT? 2S2F & h Tw
%. BLIMP OfEHTE TV & L TIL, microsphere
model £ Db 2T 8— b AV FEFUHENRT
W3 Z LIS TH AN, FRICEDVEE
RAIEERERL L) ETEHE, MOHhOFHE
{t (B 2.1, Table look-up FEIZ BT 5 IEHE AN
#4%° functional IMP SPECT |25} 5 5L & /-
BE)PRELRD, ZRICHEIBEVETS.
L7ch> T, ETFVOEMEIEDE TEEELED
BAMHIZ OB LIV R 2V, —F micro-
sphere {#ETIE, D &) LEELLELEE LR
V>, %72, microsphere i1 AR DRESE $&
1) % EHEIRIFMIC & > TERM L THAT LD
HATHY, AHELTHVDDLIFTIE R, L
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Mo TANBKICEDLLBREOHEEZZITII W
EEz b, Z0ET microsphere i£D1EEMEDS
B, ShETIKWLCERLTEbDEEDR
5. ¥, HEERRICAD S | SERMED A
DK TWBE LD TId R\, ZiEANE
ML OBRERTOTIC SRIOF— 5 L fEME
EOMEYEEFALTWwAZ 2L, FOHMM
DHORELAND ZEDRITIUE, LD L%
KOANBEETHA ) L L FORMEEFEER <
HETHIENTELEEZONS.

microsphere model ([Z&EDWiohik e, EiE{kx
osz2a =AY VEFVENRBYT A A
DWTNOEEIEL, FLHERICGET 2%
B, RETAHZEDPLETHS).

3. 23 8= MAZ PEFIMIEDLCHE

functional IMP SPECT (3 3E /N —FiEIZ &
% rCBF & O#HBSIE B € (Fig. 1 (e)), microsphere
+1 ARME L FEDHELEZEZ LN, ZDK
FETIEE AN EORELZITHOII, Bk
D1 FRIEC & > TATBEBEOESEER B TW
BZEDD, ADBKICEDLLBEDEELST
I wEBbi s,

Table look-up FE IR RN ZFIEIZLS
rCBF & RUFZ2MB % /R L 725, @/aFM & %
D, FICEMAET I OBR A E { & - 7 (Fig.
1(d)). S5 L, Table look-up DM EET
& % 'P1-IMP autoradiography (ARG) {£'® %% rCBF
% B/NGEE Y A B & LT ' BI-IMP O %) B & 3R
HER (<1.0) DFEEZEHL TS, 70HHE
LI ZOERY a7 b U HEBROEELLT
W3, LHL, bhbhoRiTidzhsDEE
TRZLEIPCER DD EEZ LN ¥k
5, F—®7—% % BT Table look-up # & JE
MR/ _FEIZLDY (CBF 2 EBHLTWAD
T, EhH OB A EIIE SR 3 R B ELAR IS
BEEY52 06 THAH. T2 ARGETIL,
42 OFREBEROH TIREAN B D 5RE
DEBNRDAKEL, FRIT L > TICBF 258/h
S ND ZENREINTVED, LdoT
Table look-up {2 BT b [EAELS, rCBF %@/

33 % 6 5 (1996)

ST AEBHDO—2 & L TIEEANBEED 5 i
FOHREIEIREDEENHDL EEBDNS.
DB Vo ICOWTHREF L& 25, func-
tional IMP SPECT T3 B WHEHE & h7- 2% (Fig.
2 (b)), Table look-up i Tid Bl % /< LAEII AR
B T& o 7: (Fig. 2 (a)). Table look-up {#TK® &
Nz v izonwTit, Z0%E, EEMICETS
Btz e <, BFEOF— 71D IZHRELPIIE
EERTHBENSE VD, ZORRE LT, #&
&L, RIVCEIPH B SPECT HEBOMEERL 7 T R
Fr)TVL—2arOFELREICEDCODEE
ZbhTwaarm, L, giddsBh) 45RO
Bt ClkF—0 7 — % % B3R — ik
WCEBEEDLBTHLZ E0GL, TNHLDE
Tid% {, BEANEED D VIZZOBIEICHES
BEDEETHAS. F/:, HIRD ARG E T
Vo ik —FERELTHVED, 20 Vyflix
Table look-up & TR 5 512X B AT & % 5
ZEDTFREIN, ARG EOHERENKET T 5
EBbha, ZombED, Tablelook-up EIZE
AV AEDHEEREE ST AREADVVLETH S.
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Summary

Validation Study in Quantitative Measurement of Regional Cerebral Blood Flow
Using N-Isopropyl-p-['*I]lodoamphetamine (**I-IMP) and SPECT

Masaki OukuBo*, Ikuo Opano**, Makoto TakAHASHI*** Eikichi NocucHI**,
Hiroh Ontaki**, Toshifumi KasaHARA** and Masayoshi Hatano**

*Department of Radiological Technology, College of Biomedical Technology, Niigata University

**Department of Radiology, Niigata University School of Medicine
***Department of Psychiatry, Niigata University School of Medicine

We validated following five methods to quantitate
regional cerebral blood flow (rCBF) using '*I-IMP
and SPECT; 1) microsphere method, which is based
on a microsphere model using the SPECT image at
five minutes after '2I-IMP injection with continuous
withdrawal of arterial blood, 2) microsphere +one-
point sampling method, which is the same as the
microsphere method except for using one-point sam-
pling instead of continuous withdrawal, 3) conven-
tional microsphere +one-point sampling method,
which is the same as the microsphere +one-point sam-
pling method except for using a later SPECT image
corrected with the ratio of alteration of measured en-
tire brain activity, 4) Table look-up method, which is
based on a two-compartment model (influx; K, and
outflux; k») using one arterial blood sample taken at 10
min and two SPECT images at 30 min and 180 min
post-injection, and 5) functional IMP SPECT, which
is based on the two-compartment model using one ar-
terial blood sample taken at 5 min and two SPECT
images at 30 min and 60 min post-injection.

Those methods were applied to six patients with ce-
rebral infarction and degenerative diseases, and rCBF

results were compared with those estimated by non-
linear least squares fitting (NLLSF) analysis based on
the two-compartment model. The rCBF values ob-
tained by the microsphere method was best correlated
with those by NLLSF analysis (r=0.940), followed by
the microsphere +one-point sampling method (r=
0.885) and the functional IMP SPECT (r=0.882).
The table look-up method underestimated rCBF espe-
cially at the high flow level, however showed good
correlation (r=0.859). The conventional micro-
sphere + one-point sampling method overestimated
rCBF, however showed good correlation (r=0.849).
Distribution volume (V,=K,/k;) was also estimated
by both the table look-up method and the functional
IMP SPECT. While values of V4 by the functional
IMP SPECT were significantly correlated with those
by NLLSF analysis (r=0.785), the table look-up
method overestimated V, (43.4+6.6 ml/g) and
showed not good correlation (r=0.287).

Key words: '?I-IMP, Regional cerebral blood
flow, Microsphere model, Table look-up method,
Functional IMP SPECT.
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