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Table 1 The radioactivity ratio of venous to arterial
whole blood. Venous blood obtained from
cutaneous vein of cubitus, forearm and dorsal

hand
Venous/Arterial blood radicactivity ratio®
cubitus forearm dorsal hand
time (min) (n=6) (n=5) (n=6)
10 0.76+0.08 0.85+0.08 0.93+0.02
15 0.80+0.05 0.88+0.09 0.96+0.03
20 0.80+0.05 0.92+0.06 0.94+0.05
25 0.78+0.08 0.95+0.04 0.95+0.04
30 0.81+0.06 0.93+0.04 0.98+0.04
40 0.79+0.04 0.95+0.05 1.00£0.04
50 0.83z0.11 0.97+0.04 0.98+0.03
* meanzS.D.
11
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Fig. 1 Time course of the radioactivity ratio of venous
to arterial whole blood (mean value). Venous
blood obtained from cutaneous vein of cubitus,
forearm and dorsal hand. Among the three

routes, the radioactivity obtained from dorsal
hand was consistent with that of arterial blood.
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Fig. 2 Mean difference rate of integrated input func-
tion between calibrated standard input function
by 10 min arterial blood sampling and that by
venous blood sampling at each time (% dif-
ference). This value was minimum at 20 min
after intravenous infusion of 123[-IMP.
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Fig. 3 The correlation between autoradiography
(ARG) method CBF values obtained by 10
min arterial blood sampling and those by 20
min venous blood sampling. Good correlation
was observed.
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Summary

A Simple Method for Measurement of Cerebral Blood Flow Using '*I-IMP SPECT
with Calibrated Standard Input Function by One Point Blood Sampling;
Validation of Calibration by One Point Venous Blood Sampling
as a Substitute for Arterial Blood Sampling

Hiroshi ITo*, Takashi AKAIZAWA*, Ryoui GoTto*, Masamichi KOYAMA¥,
Ryuta KAwAsHIMA*, Syuichi ONO*, Seiro YosHIOKA*, Kiyoshi IsHII**,
Toshifumi KINOSHITA**, Yoshimasa INUKAI**, Shigeto ABE**,
Hiroto Atsumr**, Masami SATO** and Hiroshi FUKUDA*

* Department of Nuclear Medicine and Radiology, Division of Brain Sciences,
Institute of Development, Aging and Cancer, Tohoku University
** Department of Radiology, Sendai City Hospital

In a simplified method for measurement of
cerebral blood flow using one 123[-IMP SPECT
scan and one point arterial blood sampling (Auto-
radiography method), input function is obtained
by calibrating a standard input function by one
point arterial blood sampling. A purpose of this
study is validation of calibration by one point
venous blood sampling as a substitute for one
point arterial blood sampling. After intravenous
infusion of 123[-IMP, frequent arterial and venous
blood sampling were simultaneously performed on
12 patients of CNS disease without any heart and
lung disease and 5 normal volunteers. The radio-
activity ratio of venous whole blood which ob-
tained from cutaneous cubital vein to arterial whole
blood were 0.7640.08, 0.80+0.05, 0.81--0.06,
0.83+0.11 at 10, 20, 30, 50 min after 123I-IMP
infusion, respectively. The venous blood radio-

activities were always 209 lower than those of
arterial blood radioactivity during 50 min. How-
ever, the ratio which obtained from cutaneous
dorsal hand vein to artery were 0.934-0.02, 0.94 -
0.05, 0.98-+0.04, 0.98+-0.03, at 10, 20, 30, 50
min after 123[-IMP infusion, respectively. The
venous blood radioactivity was consistent with
artery. These indicate that arterio-venous differ-
ence of radioactivity in a peripheral cutaneous vein
like a dorsal hand vein is minimal due to arterio-
venous shunt in palm. Therefore, a substitution by
blood sampling from cutaneous dorsal hand vein
for artery will be possible. Optimized time for
venous blood sampling evaluated by error analysis
was 20 min after 123[-IMP infusion, which is 10
min later than that of arterial blood sampling.
Key words: 123[-IMP, SPECT, Regional CBF,
Autoradiography method, Venous blood sampling.
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