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Fig. 1 Two-compartment model consisted of lipid-
soluble fraction of blood component (Cp(t))
and brain tissue component (Cb(t)).
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Fig. 2 A case with 53-year-old healthy volunteer.

a) Serial SPECT images with 10 minutes,
30 minutes, 50 minutes and 210 minutes after
intravenous injection of 222 MBq (6 mCi) IMP.
b) Time activity curves of the cortex and oval
center. Cross (+) and x marks indicates
measured activities of the cortex and oval
center, respectively. Solid and dotted lines
represent fitting curves of them for 57-minute
dynamic SPECT data. They were well agreed
with measured activities including data of the
late scan.
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Fig. 3 Relationship of radioactivities at 210 minutes
after IMP injection between measured data
and those calculated by 2-compartment analysis
using k values obtained by 57-minute dynamic
scan. The regression line (solid) well corre-
sponded to the identical line (dotted).
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Fig. 4 Relationship between k1 and partition coeffi-
cient (k1/k2 ratio). There was no correlation
between them. The mean value of partition
coefficient was 34.6-+8.4.
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Fig. 5 Relationships between k1 and ‘‘cerebral blood
flow’’ (CBF) calculated by microsphere model,
using 10-minute images ( ¢ ), 30-minute images
(+) and 50-minute images (x). There was a
linear correlation in every phase, and every
intercept was around zero. CBF values were
more underestimated to k1 as using the later
images.
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Summary

Compartment Analysis of '2I-IMP Brain SPECT

Shuichi HIGANO, Fumio SHISHIDO, Yasuo AIZAWA, Shuichi MIURA,
Matsutaro MURAKAMI, Atsushi INUGAMI, Iwao KANNO,
Hideaki FuntA and Kazuo UEMURA

Department of Radiology and Nuclear Medicine, Research Institute for Brain
and Blood Vessels-Akita

To clarify the kinetics of N-isopropyl ['231]p-
iodoamphetamine (IMP) in the brain, 2-compart-
ment analysis was applied for brain SPECT with
57-minute dynamic scan in 9 subjects. The model
consisted of blood component and brain tissue
component. Two transfer rate constants were
defined; k1 showed the rate from the blood to the
brain tissue, and k2 was that of back diffusion.
The late scan was performed 210 minutes after the
tracer injection. Suitable k values best fitting to the
dynamic data were determined for all regions of
interest. Predicted regional cerebral activity at
210 minutes using 57-minute dynamic data was

well agreed with measured activity. These showed
the kinetics of IMP in the brain was well described
by the 2-compartment model.

The partition coefficient (k1/k2 ratio) was as large
as about 35, and almost constant in the various
brain structures including hypoperfused areas.
These findings indicated that the initial IMP
images reflected the reasonable CBF distribution,
which gave relatively reliable CBF values even if
using microsphere model.

Key words: !23[-IMP, SPECT, Compartment
model, Cerebral blood flow.
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