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Fig. 1 Schematic model for calculation of fractional
uptake of IMP in the brain. Based on the
assumption of negligible amount of activity in
the recirculation and microsphere-like behavior
of IMP, fractional uptake (FU) of IMP in the
brain can be calculated as FU=B(t)/ {Q —L(t)}.
L(t): total lung activity. B(t): total brain
activity.
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Fig. 2 Temporal changes in lung activity (L(t)), brain
activity (B(t)) and calculated fractional uptake
(FU) obtained from dynamic scan data. Note
the fairly stable values of FU after the initial
large variation within 30 sec.
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Table 1 Comparison of calculated parameters by fractional uptake method
with physiological parameters

X y n r p value Regression equation
1/body surface area fractional uptake 11 0.832 <0.001 y=—0.414+0.86x
rCBF measured by PET rCBF index by IMP 24 0.538 <0.01 y=4.87+1.46x

with standard CI*
rCBF measured by PET rCBF index by IMP 20 0.547 <0.02 y=—20.52+1.99x

with measured CO**

*Cardiac output (CO) was estimated by body surface area and standard cardiac index (CI).

**CO was measured by echocardiography.
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Fig. 3 Comparison of fractional uptake method and PET measurement of regional
cerebral blood flow in the same subject.
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Summary

Simple Quantification of Brain Perfusion SPECT
with IMP Using a Large Field Gamma Camera

Yoshiharu YONEKURA¥*, Yasushi IwAsAKI**, Toru FUJITA**,
Satoshi SASAYAMA**, Naoki MATOBA**, Norihiro SADATO**,
Nagara TAMAKI** and Junji KONISHI**

* Department of Brain Pathophysiology, ** Department of Nuclear Medicine,
Kyoto University Faculty of Medicine, Kyoto, Japan

We have developed a simple method to
quantitate brain perfusion SPECT with N-iso-
propyl-p-[128IJiodoamphetamine (IMP). After an
intravenous bolus injection of IMP, serial dynamic
images of the brain and the lung were obtained
every 5 sec for 2 min, followed by a SPECT scan
at 20 min. Based on the assumption of IMP as
chemical microspheres, fractional uptake (FU) of
IMP in the brain was calculated from the time-
activity curves of the total brain and the total
lungs.

FU showed a strong positive correlation with
inverse of the body surface area which was cal-
culated from the height and weight of the indi-
vidual subject, suggesting that FU is influenced by
cardiac output. Quantification of IMP brain

perfusion SPECT was attempted with FU and
estimated cardiac output in each subject, provid-
ing an index of regional cerebral blood flow.
Compared with PET measurement of regional
cerebral blood flow, the present method tended to
overestimate the flow values.

This method has a great advantage that it can
be applied in many institutions having large field
gamma cameras. However, the accuracy of the
measurement may be limited in the tall subjects
and in the cases with cardiopulmonary diseases,
and further investigation is required to clarify the
usefulness and limitation of this approach.

Key words: SPECT, cerebral blood flow,
N-isopropyl-p-[123IJiodoamphetamine, gamma
camera, dynamic imaging
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