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Noninvasive Quantitative Measurement of Cerebral Blood Flow with 2[-IMP
—A Study Concerning the Input Function—

Kazuhiro Oguchi, Toshio Kasuga, Fumiko Nakanishi and Shusuke Sone
Department of Radiology, Shinshu University School of Medicine
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For the noninvasive quantitative measurement of cerebral blood flow (CBF) using N-isopropyl-
[#1] p-iodoamphetamine (IMP), we studied the usefulness of the lung clearance curve obtained by a
single probe detector as the input function for brain as an alternative to arterial blood activity.

In four patients, we compared the time-activity curve of the lung and serial arterial blood activity
for approximately 20 minutes following an IV bolus injection of IMP. Significant positive correlations
were observed between lung clearance and the integral of arterial blood activity of IMP.

In addition, a study to identify the best region for monitoring lung activity with the probe detector
was performed in six patients using a gamma camera and region of interest (ROI) management. The
central region of the right lung was found to be the best position for monitoring lung radioactivity.

This study suggests that the lung clearance curve of IMP can be used as the input function for

brain in the quantitative assessment of CBF,
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Fig. 1 Time-course of IMP activity of arterial
whole blood measured in four patients. Dots and
bars indicate the mean and standard error.
Although the same dose of IMP was injected,
arterial blood activities varied.
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Fig. 2 Temporal changes in lung activity (L (t)J ,

arterial blood activity [Ca (t)]
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Fig. 3 Relationship between integral of arterial blood activity [/ Ca (t) dt)
and lung clearance {[L (max)—L (t)J/L (max) X100 (%)} in four patients.
Significant positive correlations are seen between lung clearance and the inte-

gral of arterial blood activity.
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Fig. 4 Relative lung activity in a representative
patient. Clearances is faster in upper regions than
in middle and lower regions. Clearance curves for
middle and lower regions are almost the same as
the curve for the entire right lung.
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