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Fig. 1 Cp*(t) and &. The solid line shows Cp*(t) (arbi-
trary unit), which is the 13FDG concentration
in arterial plasma as a function of time. The
broken line shows ¢, which is given by eq. (14)
in the text.
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Fig. 2 Start time of measurement v.s. parameters of
exponential function a, b and ¢ (arbitrary unit).
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Fig. 3 LCMRGIc-image and ks*-image.

(@) LCMRGIc-image by Phelps’s method.

(b) LCMRGIc-image by the present method.

(¢) ks*-miage by the present method.

Figs. 3 (a) and (b) have a good agreement with each other.
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Fig. 4 LCMRGIc of Phelps’s method v.s. LCMGlc of
the present method. Values are measured at
the small regions in Figs. 3 (a) and 3 (b).
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Summary

A New Method for Analyzing the Local Cerebral Metabolic Rate
of Glucose Using an 5FDG Positron CT-image

Masahiro ENDO*, Fumio SHIsHIDO**, Nobuo FUXUDA*, Toru MATSUMOTO¥,
Takeshi A. IINUMA*, Yukio TATENO*, Toshio YAMASAKI*,
Tsuneo TAKASHIMA*** and Seiichi TAMACHI****

* Division of Clinical Research, National Institute of Radiological Sciences
** Department of Radiology, Research Institute of Brain and Blood Vessels, Akita
*** Department of Neurosurgery, Chiba Cancer Center
**%* Department of Neurosurgery, Chiba University School of Medicine

Recently, Phelps et al. have developed a method
for analyzing the local cerebral metabolic rate of
glucose (LCMRGIc) using an 8FDG positron
CT-image. They calculated LCMRGIc from the
equilibrium distribution of 18FDG, and their
method has become a standard technique. But it
has two problems, one of which is the necessity
for Cp*(t), that is 183FDG concentration in arterial
plasma as a function of time. The other problem is
the use of normal values of rate constant k1*~ka*,
which results in significant errors in low metabolic
states, such as ischemia. In this report, we proposed

a new method by which LCMRGIc is analyzed
from time variations of 18FDG distribution after
injection. With our method, normal rate constants
are not necessary and Cp*(t) is needed at only one
point in time. We analyzed some cases with
Phelps’s method and our method. The results
are as follows. 1) There was a good agreement
between both LCMRGlIc’s. 2) In our method, the
calculated results were fairly stable against varia-
tions of measuring parameters.

Key words: cerebral glucose metabolism, posi-
tron CT, 18FDG.
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