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Fig. 1 Arteria input functions for the Split-Dose IMP
administration. Cw(t) represents the whole blood
radioactivity, and Ca(t) radioactivity of the
octanol-soluble lipophilic components. The
interval of the two injections was 30 min, and the
pharmacological stress of Diamox was assumed
to be injected at 20 min after the first injection of
IMP.
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Fig. 2 Standard arterial input functions obtained from 10 subjects in the present study. (A)
Averaged whole blood arterial curves. (B) Averaged octanol fraction curves. (C)
Averaged lipophilic arterial input function as defined as a product of the whole blood
concentration and the octanol extraction fraction. (D) Averaged Area Under the Curve
(AUC). The error bars represent one standard deviation obtained in this study.
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Tablel Whole-blood radioactivity curve [Cw(t)],
octanol extraction fraction [Octanol], and the standard
input function [Ca(t)]*. Obtained from averaging 50
individual input functions

Time (min) Cw(t) Octanol Ca(t)
0 0 1.000 0
0.25 4209 0.960 4039
05 73689 0.923 68024
0.75 186092 0.874 162586
1 281605 0.839 236360
125 321442 0.813 261405
15 290474 0.794 230685
175 225604 0.778 175496
2 169479 0.765 129732
25 109457 0.744 81478
3 84750 0.729 61813
35 75258 0.719 54120
4 65767 0.709 46615
45 60678 0.703 42658
5 55612 0.697 38744
6 50631 0.690 34956
7 45650 0.684 31211
8 43483 0.680 29580
9 41478 0.677 28095

10 39474 0.674 26609
12 36888 0.670 24706
14 34302 0.665 22827
16 32305 0.662 21374
20 29491 0.655 19306
25 27104 0.647 17524
30 24716 0.638 15774
30.25 28858 0.685 19762
30.5 98270 0.852 83696
30.75 210606 0.846 178207
31 306051 0.823 251930
31.25 345820 0.801 276924
315 314785 0.782 246153
31.75 249848 0.764 190913
32 191766 0.757 145098
325 131474 0.736 96743
33 108656 0.708 76975
335 99030 0.699 69180
34 89403 0.689 61574
345 84179 0.683 57514
35 78978 0.677 53499
36 73728 0.671 49507
37 68477 0.665 45558
38 66039 0.662 43723
39 63765 0.659 42034
40 61491 0.656 40344
42 58551 0.652 38168
44 55611 0.648 36016
46 53260 0.644 34290
50 49738 0.637 31677
55 46716 0.629 29393

60 43695 0.621 27141
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Fig. 3 % Errors of the estimated Area Under the Curve (AUC) obtained with three different
calibration procedures. Results are plotted for various AUC periods asindicated in the
Figure. (A) The use of the whole blood counts with asingle blood sample. (B) The use
of the early integral of the whole blood counts. (C) The use of the early integral of the

lipophilic input function.

oooooooooooooooooOoDODODOO
ooooooooooooooooobDOoDOO
oooooooo(@oooooooo)yoooo
ooOooooOoooOo(@oooooooo)ooo
ooooooo
ooosooooAuCOOOOOooon 10
ooooOooooOOoO0oOoOo3eboooon (0-30)0
obo0o s3wiodbo3pboobos3poooon
(3060) 0000 40%00000
Fg.3cOOOOOoOOO0Ooooooo@on
goooooooo)ooooooooooog
ooboooooobooooboboooooooooo
ooooooooooobooooooooonono

gboboooooooooooooboeroOoO
oooooooooooooooooon 35
goooilooooooobooooooboooo
oooooool1oo0000 300 (030000
0000 120000200000 300 (30-60)
oooooogrooooooooooooon
ooboooooooooooboboconboiooo
oboooooocooooooooboobooDooon
od

40 0000000000000 IMPOOO
oooood

Fig. 400000000 3000000000
OO0ooooooooobo (100 AD200 €



18 ooao

M
W 03
:'E ¢ & =PE-07 + 0,107
X GIh T
% [1F ]
& 313
&
r% 2 "'_“5—-'—1-‘—-—-
¥ 003
£
'{ 4] - I L
o 10000 20000 =00 B00 BODO0
ALY af Calt) dar [0L30 min]
[
e
= =lE=07 & 000 |

[
[
[

o T ]

=
ra

L

"'_-I.T"—-

Frgsaia il Exntos Ty Baight =Cihgl
=1

[=]

AL of Clalyl for 30000 wee]

] 10300 BEOGEH ORS00 A0S0 §0G00  AM0SD VD0

390 10 (2002)

B
Lrris
i gy | ¥="IE-0om e 2aime
o " = namEe -
o -_'_‘—'—-_\_'__:_h‘_.
E = #
- 15 =
f £
sl
"5 i
_-!_-u:-
5 i !
a Rl Fibs ] FLELEH] apos S0
S off Clale) T [0.20 min)
(B ]
5
£ a5 | = -HE-0En+ Rk
i ' = posar - =
E a “—-—-.-_.T._‘__lI
= -§ ]
L
i
¥ 1
505
|:| — | . i -
] 1000 20000 J00S0 40004 S00D0 RO 7A050

AU of Gelt) far C30.80 mr]

Fig. 4 Correlation of following four indexes as afunction of Area-Under-the Curve (AUC) of
the real input function over 30 min. (A) Injected dose normalized by the body weight
asthefirst time. (B) Injected dose normalized by the body-surface area asthefirst time.
(C) Injected dose normalized by the body weight as the second time. (D) Injected dose
normalized by the body-surface area as the second time.
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Summary

Estimation and Optimization of the Use of Standard Arterial Input Function
for Split-Dose Administration of N-I1sopropyl-p[*?®]l odoamphetamine

Rel Kurisu*, Toshiyuki Ocura**, Syugo Takikawa*** Hisatoshi Saito***,
Mayumi Nakazawa**** and Hidehiro lipa*

*Department of Investigative Radiology, National Cardiovascular Center Research Institute
**Department of Radiology, Sapporo Azabu Neurosurgical Hospital
***Department of Neurosurgery, Sapporo Azabu Neurosurgical Hospital
****Nihon Medi-Physics Co., Ltd.

Use of a standard arterial input function and cali-
brating it by a single blood sample or a continuous ar-
terial blood sample has been researched for a repeat
CBF assessment with split-dose administration of N-
isopropyl-p[*23]iodoamphetamine (IMP). [M ethods]
The study population consisted of 5 normal volunteers
and 5 patients with cerebrovascular disease. IMP was
injected twice (111 MB@/2 ml each) into the anti-
cubital vein at a constant infusion speed for 1 min. The
arterial input function was monitored during the study
including a continuous measurement of radioac-
tivity concentration of both the whole-blood and the
octanol-soluble component (Real-Input Function,
RIF). Standard input function was determined, and
was calibrated either by a single blood sample or a
continuous blood sample to estimate the Estimated-
Input Function (EIF). Area-Under-the Curve (AUC)

was then compared between RIF and EIF. [Results] In
case EIF was estimated with asingle blood sample, the
minimum error of estimated AUC was obtained when
calibrated at 7 minutes after either the 1st or 2nd injec-
tions. Deviation of AUC for [0, 30] was + 6.6%, and
+ 5.0%, respectively. If calibrated with a continuous
blood sample, the minimum error of AUC with the
continuous blood sampling period of 10 min for [0,
30] and [30, 60] was + 5.3% and + 4.0%, respec-
tively. [Conclusions] AUC of EIF with either asingle
or continuous blood sampling appeared to have rea-
sonably small errors, suggesting the validity of the use
of standardized input function in the split-dose IMP
SPECT.

Key words: Cerebral blood flow, N-isopropyl-p-
[*%31]iodoamphetamine, SPECT, Arterial input func-
tion, Flow reserve.



