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27, Matsuda’s method)

IMP-rCBF (E: image A
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A& (Figs. 1, 2)
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Fig. 3 Case: 50-year-old female with subarachnoid
hemorrhage. Comparison of rCBF values ob-
tained from our IMP-SPECT method meas-
ured by a rotating gamma camera and those
from Xe-SPECT.

(r=0.995, n—25, p<0.002, y

L7ehio>C, LLEORERL Y-
£ L7 E/D XY rCBF mﬁ;mwml uiz r a%—
z btz F 7z, rCBF Lo {HPE#Ek ) E1/D1 T
0.741, E2/D2 ¢ 0810 Th 7= L X v, Ei/D1
X v i Eo/De 5, rCBF i iz AR &
EZxohiz. &biz, IMP-rCBF ¢ E/D & i3 1%
FrEen A RO LY, AEBELL
A OKEB:o rCBF (%, E/D 3k %D HTHE
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Tomomatic 564 "(i}ﬁﬂ%&ﬂ;’fl 3257 5 Td % D3,
Ho=h AT TEP0ONEPESTS. Lo T,
Pt oo vh e %Imx IMP #4404 24 43 (20.1 53 +
72 4%) 1275 % X 9 1c early image % $+3:6 9 0 %
R RERRE U E & sk, [RIEEIC L TR 225 43

103.3x—46.2).
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(H JREXIKT 240 43 © 236.6 53 +7/2 43) (R Btk
L DfE#zk®, y=68.2x—14.9 (y: rCBF, x: E/D)
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3. i ) (Fig. 3)
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KL, delayed image iz Tix, FHOMBKIO
RH b5, AL Matsuda i3 IMP o = 04
HEFFAL TV bITTHEM, KEOKEL L
Tit, A HEHEFRERKD 2 2 —E L{E L
72z &, BXUV, rCBF mit##% Xe-SPECT m i
SHEL LI Th 5.

IMP O IEERKD 2 fHix, FEHICX > T 14~38
(CF 27 Lk VEFBKRECREShTWS
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iodoamphetamine {3 IMP & FH{l L - @2~ L
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BICERVIAENR DD LunvbhTns 2 &b,
757 —niick 2 b o IMP o 2 o 2
ORI L L AREREL A S & 5 [HEML
bz LEbhB.

AfRatciz, IMP-SPECT 54854 % E/D #
Xe-SPECT (z X % rCBF L B if 7 HEBARAE A3 38
Sh, sfic E/D 76 rCBF O#fENAIEET & %
TlERLE. Z0BEBmMEYEIIoO VT, U
TokoiciBHI .

Fhbb, BN L—HIC X B MR K
XTkBdHI B,

F=Cb(T)/jICa(t)e'k<T4)dt ...... 1

F : féfu g (m//100 g/min), Cb (T) : JEmsf T
23T 5 Mo Tk GHRERR B (1Ci/100 g), Cal(t) : K§fH]
t i3 1F 2 BRI P o OB B (wCi/ml), k - 5
LR BE & 3K (ml/min)

IMP (3% #IEIFERR T & A & 280 2% B FL R 1
BT+ 212 fow, BEHBEHICIKEKE L 0
WIBRERT s LN TEL LEXLND (k=
0).

XoT )Rz F:Cb(T)/j:Ca(t)dt ...... 2)

iz IMP o @RI o B B i3, #BER
RfEfEEIC X Y Ris 0, BEEHELD S5 —
T HEH—ETH 5250 i,

B/A=(—3E)------3) LEEShD. ki,
A=j?&mmg3:ﬁﬁhmm ------ 4)

Ti: early image @ | & BA a5 BE 8], Te2: delayed
image o JIERRIRFEHE & + 5 (Fig. 4).

IMP O BRI P REE I B EEES TAB L
#%, 10 LI s —EREICR7ch 5 72 o
Ca(T1)=Ca(Tg) «----- 5) LRET hE,

4) Riz B=E¢amt

=Ca(T2) X (Te—T1)
=Ca(Ty) X (T2—Ti)
L7 - T, Ca(T)=B/(Te—T1) -+ 6) Th .
delayed image o ik 54 RE ¥ BE Cb(T2) & @ik
L o HHHE Ca(Te) D biz, IMP ASEERAEIC
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Fig. 4 Temporal arterial blood activity of IMP.

HoTWwsEY LEZLNSZ EXY, IMP O
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HID RSy O =031 % 67.34+20.5 4> Td » 1= & W4k
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Summary

A Non-Invasive Quantitative Measurement of Cerebral Blood Flow Using
N-Isopropyl-[?*I|p-Iodoamphetamine and Single Photon Emission CT

Yuzo ARrRAKI, Shu IMAI, Toshiro UNo, Yukinori IMAO,
Takashi ANDO, Noboru SAKAI and Hiromu YAMADA

Department of Neurosurgery, Gifu University School of Medicine

A non-invasive quantitative method using N-
isopropyl-[123]]p-iodoamphetamine (IMP) was de-
scribed for assessing regional cerebral blood flow
(rCBF). Twenty four cases, composed of 11 pa-
tients with brain tumors, 9 patients having cerebro-
vascular disease and 4 other patients aged 15-73
years, all underwent the SPECT 1!33Xe inhalation
method (Xe-SPECT) and IMP-SPECT using a
Tomomatic 564.

In the IMP-SPECT cases, 111-222 MBq (3-6
mCi) of IMP was injected intravenously and then
sequential imaging was performed 9.541.2 (mean
+SD) min (E: image), 20.6+1.2 min (E2 image),
227.5422.1 min (D; image), and 236.6422.4 min
(D2 image) after the injection. The IMP-uptake
value (counts/pixel/sampling time) in the region of
interest (ROI), which was chosen in the non-
affected cortex in the middle cerebral artery ter-
ritory (MCAC), was counted on each image (E:1
value, E2 value, D; value and D2 value) and the
E1/D: ratios and Ez/D: ratios were consequently
calculated.

On the other hand, the absolute value of the
ROI rCBF (Xe-rCBF) was obtained by Xe-SPECT.

There were significant correlations noted be-
tween both the Ei1/Di ratios and the E2/Ds ratios,
and the Xe-rCBFs. Those correlation coefficients
were found to be: r=0.741 and 0.810 respectively.
Based on this significant relationship, equations
were deduced to involve the rCBF values by use of
IMP-SPECT: y=Ax+B (y: rCBF, x: E;/Ds ratio
(E2/D2 ratio), A=52.8 (68.2), B=6.3 (—14.9),
where A and B indicate the slope and deviation of
the regression line).

The ratio of rCBF in the affected area and in
the MCAC is proportional to the ratio of the IMP-
uptake value in the affected area and in the MCAC
in the E1 and E2 image, and the absolute values of
rCBF in the affected area can be calculated.

This simpler rCBF quantitative method was
found to be clinically useful and non-invasive.

Key words: 123[-IMP, SPECT, Non-invasive
quantitative measurement of CBF, 133Xe.
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