(R &)

1 [EGPRERIMIC & 5 1B-IMP % V72 /A B L ) 5E D 72 6 D
AT BB OB MEDHEE

HERE  BAR*
MR A

WP fe G R

FPHR Ao
A phE]***

EE N-isopropyl-p-["?I]iodoamphetamine (‘ZI-IMP) % E#E % FHID LM 81T 2 eI BUH RE AR % i
INZFFEE AWV T curve fitting L TROZRZMO L, X525 50 | SERIRME L TRD/2A 2
&) =V EiRETEE Y THIEL T, FhE SOMEATAILICLY), ¥4 /07 2 TETH
WHNR TV B IEERBIRIRMOMRAE ZR L. RETHS W AIBBORBME & FEREIR R M T
72 AT ORESE L ORIIEBATF MBS S N7z (y=1.048x— 1206, r=0.984). F7z, 55ROF
FEEIARIR M 157 AR ORESE % Fv CHE L 72 Bimit & & ARETHEE L7 AN O MEZ H
WTH I LRI E & DFRE I 6.8814.78% Th o 72, AEEIC & 5 ANBBORAHEOMEH: IR

MDD <, WETH D), T OMBIEREORE LRI e, V—F Y RECHMTHL &

EIbNB.

L. U0 ®I

N-isopropyl-p-['*I]liodoamphetamine ('*’I-IMP) %
F 2B ML E S T, A O ik At
REINTVD, COFTHRILHVLNRT
WEERER, YA ZOAT T EFTVIED
W HETY &, RS O BLIMP DWW L %
ERL2a V= b A PEFMIIEDIVS
FEwThHsrH) LBbIRL, ZowTFholkic
BWTO ANBEEOBNMEPLETHL. ZOA

* AR RARPER AR E
e B G HRE:
ok [ oS

wRxk IR RS R S AR TR R
Zft 98 A 11 A
BB 1018 5H
BIRIEE RS © E iR BT AT 2-6-5
(& 790-0067)
LT RIR P SR =
M A R

(HEE 35: 7-14, 1998)

HEMOREMESE KD B HiEIE, FRkeEhIRFR L
% L Ok 2 g AR E L CABEEZ
Ko, ThEHSTL2HEVSHSH. HiEIMREN
THY), REIFEHTERANTRY, ki, ®E
IZBV TR AT B & v TlifEfb L Tw
5. LorL, ZOREEANBEICHE) BAENFET
B0 L) iGN H L. FHEEIIRIRILIC L 25 A
HEBORS i, ERL TR S -OBENE
V. FNRW ZICREER 2 O HEDS { OfEax T
FRHENTVWLODPHIKTH L. &kilt, /NHES
FEHREIRIRIM O & LT, FHRERATHRIMEZS
one-point sampling ¥ % #i L T\ %9, T D Fik
(AZHE A IRIR S L ORE £ ATH TS | HEIRER
7 —% & 5 5 EOFEREIRIRMIC X 2 AT BI%L
ORMEL OB EEFAHL TS, /2, H
E53 5 5RO 1 FEIRIRIM T3 2B AR ML+ 7
Ty hESHEEORRAT VN, BIU, Ok
HAZB B EROR BRSO S # v
HED #®iE Lz, Lo L, ERoHgtEE
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MDSTREICBITAMHEEREEL CROD 2 L
HECTH D720, bhvbhuid, B8 EE#ELD
7 5[ D4 hix o R RO dE AR % fe kB K x H
W curve fitting L7z, £72, Fhais LT
SRR E KD, 55RO | HEIRIRIN T/ 4 2
57 = VAR DB THIES A2 L1280 5
S B OFFHEENIRIRIALICACH T & 5 AR OS>
BEHETLHELERLLOTHET .

I 2 B

9, Hr~h AT THELRHIERZICBT
% IR RO BE HEAR Co(n) 2 ER 7 5 F TO R
WCBWTRE~YAZ70A7 27 ETIV DT S
EfE LT, RAAZEEICL DRATHEMT S
(Fig. 1).

Co()=A(1—e B)+C (1
ZIT, ABBIUVCREHTHS. t=0DH,
CO)=C L%, CidnNv sy FaeFkT.
t=0 TB>0 O, Cy(@)=A+C t%&l), Al
R KD O - 1B DNy 2 75 v KR
W tRE A FY. F 70, BIIHAIEERIN - 0
DORAIETEIZ I BT 5 TR DO ZEILF IR L 72
BTHA. t 5 (min) TERLZHE, B DHL
Emin"' &% 5.

C/()=ABe™® (2)
Ehh, —F, YA 70 A7 T ETIV DKL
THERET S E, HHEM B2 RhE
R TERING.

qm=FxAkxm@ 3)

22T, FIZNMmiE* XL, —ELRETE
B. £, [ Cuudu GLe BRI O H i
2RT. XN@)OWBE tIZOWTHMOT 5 &

Cy/()=FXCy(t) 4)
1G5, TIT, Cb) | IEFERE 2B B it
RERE X KT . BLIMP BHER S 0 LAN O B2
BWTYAZ70RA7 2 T7ETFTIVHRY SLOD B
M, BlziftxsaednE, RMMFESEF KRR
TIN5,

F=Cy/(5)/Cy(5) 5)

35 % 1 75 (1998)
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Fig. 1 Example of time-activity curve of '*’I-IMP in the
whole brain obtained from dynamic frontal brain
images (open circles). Dynamic images were
acquired, 15 sec/frame, 28 frames in 7 min, using
a gamma camera equipped with a low-energy
general-purpose collimator. Fitted curve using
Eq. (1) is also shown by the solid line.

L7eh->T, RO ERX@ AT S &
Cy' ()= {Cy'(5)/Ca(5)} X Cu(t) (6)
Eleh, E60C, W% S SBEST AL

AscﬂuMu={C56VC4$}XX?CAuMu ™)
(5. AN LT L
[?CAMduI{CAﬁKLKﬂ}XLSCﬂuMu (8)

E5. &5, R XK@ 2R @) LA
T5E

/OSC,(u)du
={Cy5)(BXe ¥ B)} X (1—e"®) )

Baohs, £, 1505 S ETHRDT 4%
B, BREERRICLT,

/;SCa(u)du
= [C(SH(BXe B} X (e XP—e~8) (10)

Eb. KO BLORK 10) 128175 B IR
DR BT 2 BEf T sE i #R 2 curve fitting LT
BAHAIENTE, F/2CO) IS5 HFIIBITA 1
HEIRIRIME 4 7 & 2 — Vil S EB o NRE. L
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| BEPIRIRI S X 2 BIMP % F V72 S5 BT B i 5 0 72 8 O A B O E 0¥ € 9

1o o T, FREEIRIRILIC X 5 A DDA
(&, FHIOHG I B 2 RER T REdRR A Sl L
Ti87: B & 5 pBRIC BT A 1 SERFM~ LT
Ro7:A 7 5 7 — Vit ERgTRRE WS 2 &
KXo THETAZEDTRETH D,

nm. A =

B AVF—HTY 2 — % 2%E LB
Zr [0l #5 A 7 > < 71 A F Starcam 4000XR/T (GE #t
%) (FWHM: 18.0 mm) & Fl\27z. '21-IMP #iEf%
15 sec/frame C 7 43 1@ dynamic JU4E L 7214, ME
4 % JifT L 72 (Fig. 2). SPECT DU (L 64X 64
DX MY w7 A, 360 ET 1A 128, 32 step
O JE f JAR O SR U4 TAT o 72, BRI
Butterworth filter (order =38, cut-off frequency =0.36
cycles/cm) 33 & UF Ramp filter & F{\V>727 4 )V 7 5ifi
Yo TiTvy, WA IE 1S Sorenson D i (u=
0.067 cm™") ZH W7z, 104 2°5 211 MBq O '»1-
IMP % #AR & 0 K — 7 A$%5-9 % & [FRE ISR
FREENRICRE LA T T EEE D V=TT
EVE A 2712 T 1.88 mi/min O3 FE THREHEENIR IR (M
ARG L, A vy ) — L xR O TIRE TS 1 % i
L7, BLIMP BHEERZ L D 7 570, B IEmEIC
T 15 sec/frame T 28 frame @ dynamic image
AL L7z, F 72, JUE L /- dynamic image |28
W RN B IS (RO Za%E L, 2l kEfiE
BAHREM AR 2 1572, 2 D4, dynamic image D
E7 L — L NE L 72EEETHO IR &
BN 25k E, EFEEBLNDLETOIA%
ROI & L 7.

¥, ERMORERMBGIER L 5 2O 1 X
BIIRIRIN 2 CHEE L 722 AN BB O BN
FREIAIRERILLS & 0 SR L TR 72 AN BEAEDFE S
B2 5 7 — it s ae) (ACH T EED,
LT omet 17 - 72,

(4857 1]

A & R £ B 52 BlIC DWW T, BLIMP #E%
75 TOLEMORER ST % fE BT
UL TRDHzB &, 5 0REOBINRIKIML TR /24 7
5 7 — VA o BRGTRE & 0 RO 7o RHER | 5

one-point
1B IMP sampling

B

7

—

arterial-sampling

e
dynamic image

Protocol of the modified early (ME) method

Fig. 2 Schematic illustration of modified early (ME)
method”. Continuous arterial blood sampling was
performed for 5 min after intravenous injection of
I2I.IMP, and one-point arterial blood sampling
was done at 5 min. Dynamic images were ac-
quired, 15 sec/frame, 28 frames in 7 min after '*I-
IMP injection. After that, SPECT data acquisition
was performed by rotating a gamma camera
continuously in 12 sec/step for 32 steps over 360°.

555 TCOANEBOMSE K10y &, B
R 19205 55 % TR EMRERIMIC & 9 R L
TRD 72 AN A OFE M & OFB & Fat L 7-.

(451 2]

KA, BMMAEREESRZ 117 IOV T, e
EFBRC L COROZCEEEZR DN ST ETOAN
FIB O ME R(9) & 55 B ORHTEIIRPR I I
L0 EH L TR 7: ANEBOREME & OFEES &
et L7c.

(#2351 3)

2512, RO ICBWYT, a2 THWZIER
IZDOWT B #—EIl L TH A ANEBRORE S E
&, S oM OFEBRIRMLIC X ) ER L TR
AN OFE Ml L OFRE % MET L 7-.

[#25 4)

RS, MMERESESR 1T7HICOVWT, 55
RO FHFENIRERIMLC £ 0 3230 L Tk 72 A RIEK
DR % AV TR 7ol g & E#EIC LT, K
FECHEE L7 AN SE G (9) 2 HWT
1SRRI E & OFAELIRET Lo, SRERIED

Presented by Medical*Online



100000

y =0.932x + 2374
r=0.945
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Octanol-extracted radioactivity obtained by 1 to
5-min continuous arterial blood sampling (cpm)

Fig. 3 Relationship between integral arterial blood
activity obtained by the present method (Eq. (10))
and that obtained by 1 to 5-min continuous arterial
blood sampling. A good correlation was obtained
between the two data (r=0.945).

FZDMGIHMED LR & L M= 3T 5 A0F
TkL/.

Iv. #& 2

(%511 D#ER]

XA WL W HEELLBEEFER 1 92505 F
TOANEBROESEL BER 1 9255 F T
FERBIIRIRIMC & 0 £l L TR 7- A BB OF
il & DRI BEF 2 AL S L7 (y=0.932x
+2374, r=0.945) (Fig. 3).

(%5t 2 DiER]

KO LY ROLEEEEDLS SHETDOAN
BB OREMME & 5 5 M OFHREIIRERIMLIC & ) SR
L TRD 72 AN EBORESE L ORI Bif 24
BAHE S 172 (y=1.048x— 1206, r=0.984) (Fig. 4).

[#%51 3 DEER]

KED ANABROEEOE LA X 9) 2B
75 B DEERMIERERR 117 FlIcOoWT
Ko7 A, TOFHEEIFEREL 0.563
+0.078 (min~') T Y, CV (coefficient of varia-
tion) 1£ 13.9% TH-o7:. £ T, B D% 0.563
(min™") & —FIZL TR ) & ADEBOHESE

35% 15 (1998)

150000

y = 1.048x - 1206
r=0.984 o o
n=117

100000

50000 -

Integral value of input function obtained
by Eq.(9) (cpm)
o
RS

0 T T

0 50000 100000 150000
Octanol-extracted radioactivity obtained by

S-min continuous arterial blood sampling (cpm)

Fig. 4 Relationship between integral arterial blood
activity obtained by the present method (Eq. (9))
and that obtained by 0 to 5-min continuous arterial
blood sampling. A good correlation was obtained
between the two data (r=0.984).

200000

y = 0.923x + 2451
r=0.918 °

—
%
1

100000

0.563 /min) (cpm)

by Eq.(9) (B
wn
=
$

Integral value of input function obtained

T T T
0 50000 100000 150000 200000

Octanol-extracted radioactivity obtained by
5-min continuous arterial blood sampling (cpm)

Fig. 5 Relationship between integral arterial blood
activity obtained by the present method (Eq. (9))
and that obtained by 0 to 5-min continuous arterial
blood sampling. In this case, B in Eq. (9) was
fixed to 0.563 (min '). A good correlation was
obtained the two data (r=0.916).

HEE L, FRHBIRIRMIC & ) ER L TROA
NEABOESEL LB LR, MEOMICE
0 2 M AR H N7z (y=0.92x +2693, r=0.916)
(Fig.5). L2 L, ZOBEOMEFRKIE B OfE
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| FEPIRIRIM IS & 2 BLIMP & V72 BRTIK LG E O 72 0 D A BB DRSO H#EE 1]

—EII L WA (Fig. 4) 1IZHN, EHFEMIC
HEIZ (p<0.05) /N EHh o7z,

[#851 4 DIER]

S IO FEFEIRIRIM IS & 0 R L Tked 72 A
PR OFEME % IV ToRed 72 L & & A 1S
£ 25 AN BEO#ESME X 9) 2 H TR 720K
MiiE L DFREIL 6.88+4.78% TH - /2.

—7%, B D% —5E (0.563 (min~")) iZ L T (9)
POHEE L ANBBOBMEEX V58 DR
ZLFM L7225, TOHEITIE 155412.6% &
Tolz, TNEBDEEZ —FEIZ LR WEEDEE
WCHAFEH A EIZ (p<0.05) ICK & Ao 72,

V. £ B

BLIMP x5 #EPIcBVWTIdv/ 7027 x
TETNEEDILDESIN TS, ZDZ Lt
B-IMP DR 12 5 1F 2 BE T RE B #R 31 5% 5
I BTN ATREBOE MBI BT 5
ZERERT S,

ANBEBORSMEE KO 2 HFEE LTIE, Hk
BIARIRIM NS & 2 5D RoHEH 519 O ]| 2 FF1f L
THEHEA N BB AR T 5 HiESExH 5. 1=l A
DIRAECE R L 7B Tl 58 22 LI AE e A g%
WX DREORENIRKEVD, —F, FHEERE
Mk 25%E, REMTHLDEMEE A5
TZOREEDTE. £ T, BEO VW IFEEIRIT
M & 5 ANBABORESMEORA & L THER T
7o) ICBWT, Hrvh AT TRHEL
BI-IMP 4=l D e B U RE B AR & B 5 0%
D1 HERIRILE LCTRD72A 7 7 7 — Vi 5y
HERSTREE T ANEBOBMEE#HEET 5 2
ExRART.

A RIORETTI, &R B RIS e dh A o i
B e L TREBHEEEOR (1) x B/ (Fig.
1). "PLIMP O R#L#E A~ D SEE (2 o Ry B U AE
H#R) (2O ROFRE CBEIC X - TEEY T
B LB shnTwE, K (1) ICBITA B
B L7z & 9 (SRR RE D LR ISR L 72 E 8
ZRL, MORMBETREIMBOZEIL Y — v & %K
THREEFDER THLEEZOND,

v o B R gt R A o st R () £ Dok
DIERB L, BERS ORICBITALF Y ) —
VB BRSPS HEL 71 5655 T
DANBEEOKESE X (9)) ($HRET 1 DFER (Fig.
MIRT LIS, BHER 1525 55 F TORH
BIIRERIIC & 0 KW L TR 7C AN DFEE
FREIFICHET S, 2o EidREY BV TRHRIE
% CORFREIBSTREMAR2 S, BICERTH AN
BBOBSMELHETEL I LARBL TS,

Et 2 DR (Fig. 4) IR T £ 918, RETH
T ANBBOBSMESEER L) 5 5B OFRRE)
ARERIMLIC & 0 EJ L TR 72 AN BB OFEME &
BIEFICHI L7, L7cdSo T, RETHW /R
Bt e AR O UK X () 25RO ZEHB &
HHER S RIS BT 2 BRERMLA V5 Z & I2 &
0 AN DOESEDOHEE D HRET 1, AT 2 D
BRIV THILENZ D,

512, MRES 3 DR (Fig. 5) IZR$ &9 12,
X (9) 12B1F 5 B D% —5E (0.563 (min~ 1)) &K
ELTH, Wit 2 OFREFRIC, 5 5 HORHR
BIARIRIMIC & 0 ER L TR 72 AT OS5 iE
EARGECTHEE LB RIFICAHET 5. Lcdio
T, BOfix—E L L7HE, X9 IcBWT @B
Xe S¥B), (1—e *B) FFNRFNR—FEELRY, 5
SREDA 7 5 — VIl BIRTRE & S 5 OFF
BEBIIRIRIMIC X 0 SE£J L TR 7= AN BB OFE S
fEZHET 2. T TIHELICE >TSS HHT
ORI E AV 72< A 70 R 7 £ 7ET IV E one-
point sampling {#\Z & 2 AN BB O EDHEED
EVHRE SN TS, HSDOHELS FHOFR
BRI L CTIRANBEOESEL 5 7R T
DOEIIRIL E DA% K, ZORYFEREFHVTA
NEBOESMEXHEL L) ETHLDT, £
5 )= VA ARETH A, 40, 55HFICBIT
LEIRMOBETEE * 7 & 7 — Vil 5 T fE
WZDOWTORRET LAY, 117 EFICBWT y=
0.072x—35, r=0.989 TH o 7. TOWMED R
RS, A7 Y 7 — IV EIGTEE 2 Bk
MOBGHHEICE S| LI EHMEEEZZ HN,
AL S OFHRENRIRIMIC & 0 FER L TKD
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Summary

Estimation of Integral Value of Input Function for the Quantification of Cerebral Blood
Flow with '?I-IMP Using One-Point Arterial Blood Sampling

Hiroyoshi Funoka*, Kenya Murase***, Takeshi INoUE*, Yoshihiro IsHIMARU*,
Akihisa AKAMUNE*, Yuji YAMAMOTO**, Shuji TANADA*** and Junpei IKEZOE***

*Department of Radiology, Matsuyama Shimin Hospital

**Department of Neurosurgery, Matsuyama Shimin Hospital

***Department of Radiology, Ehime University Hospital

Cerebral blood flow (CBF) has been measured
using a microsphere model with octanol-extracted
radioactivity counts (integral value of input function).
We developed a new method estimating the integral
value of input function. First, we fitted the whole brain
time-activity curves early after intravenous injection
of N-isopropyl-p-['*I]iodoamphetamine ('*’I-IMP) by
the least-squares method. Second, we differentiated
this equation. Third, we calibrated it using octanol-
extracted radioactivity counts of the arterial blood
sampled at 5 min. Finally, we integrated it. A signifi-
cant correlation was found between the integral values
obtained using a new method and those obtained using

the continuous arterial blood sampling data (y=
1.048x — 1206, r=0.984). The errors between the
CBEF values obtained using a new method and those
obtained using the 5-min continuous arterial blood
sampling was 6.88 £4.78%. Measurement of integral
values of the input function using a new method with
one-point arterial blood sampling is less invasive and
convenient, and is not influenced by cardiopulmonary
disease or smoking. Therefore, it would be useful for
the routine measurement of CBF.

Key words: '2)I-IMP, Cerebral blood flow,
Microsphere model, Whole brain time-activity curve.
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