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18FDG Cerebral Glucose Imaging Then and Now

he following is the abstract of the first

peer-reviewed paper on the use of
fluorine-18 ('8F) fluorodeoxyglucose
('8FDG) in humans, *‘The ['8F]Fluorode-
oxyglucose Method for the Measurement
of Local Cerebral Glucose Utilization in
Man,” by M. Reivich, D. Kuhl, A. Wolf,
J. Greenberg, M. Phelps, T. Ido, V.
Casella, J. Fowler, E. Hoffman, A. Alavi,
P. Som, and L. Sokoloff. [Circ Res 44:
127-137, 1979).

SUMMARY: A method has been devel-
oped to measure local glucose consump-
tion in the various structures of the brain
in man with three-dimensional resolution.
['8F]-2-deoxy-2-fluoro-D-glucose is used

as a tracer for the exchange of glucose
between plasma and brain and its phos-
phorylation by hexokinase in the tissue.
A mathematical model and derived opera-
tional equation are used which enable
local cerebral glucose consumption to be
calculated in terms of the following meas-
urable variables. An intravenous bolus of
[18F]-2-deoxy-2-fluoro-p-glucose is given
and the arterial specific activity monitored
for a predetermined period of from 30 to
120 minutes. Starting at 30 minutes, the
activity in a series of sections through the
brain is determined with three-dimension-
al resolution by an emission tomographic
scanner. The method was used to meas-
ure local cerebral glucose consumption

in two normal volunteers. The values in
gray matter structures range from 5.79
mg/100 g per minute in the cerebellar
cortex to 10.27 in the visual cortex,
whereas, in white matter structures, the
values range from 3.64 mg/100 g per
minute in the corpus callosum to 4.22 in
the occipital lobe. Average values for gray
matter, white matter, and whole brain
metabolic rates, calculated as a weighted
average based on the approximate vol-
ume of each structure, are 8.05, 3.80, and
5.90 mg/100 g per minute, respectively.
The value of 59 mg/100 g per minute
compares favorably with values previous-
ly reported.
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Cross-sectional images of the first "*FDG scans of the human
brain. (Courtesy Brookhaven National Laboratory, the
University of Pennsylvania, and the National Institutes of

Health.)
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Whole-body scan showing the distribution of **F through-
out the body. Obtained during first human "*FDG study.
(Courtesy Brookhaven National Laboraiory, the Univer-
sity of Pennsylvania, and the National Institutes of
Health.)

Images of glucose metabolism with "*FDG, taken with a
modern PET scanner. (Courtesy M. Phelps, UCLA.)
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