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I8FDG Cerebral Glucose Imaging Then and Now

I hefollowingistheabstractofthefirst
peer-reviewedpaperontheuseof

fluorine-18(18F)fluorodeoxyglucose
(18FDG)in humans,â€œThe[18F]Fluorode
oxyglucoseMethodfortheMeasurement
of LocalCerebralGlucoseUtilizationin
Man,'â€˜by M. Reivich,0. KuhI,A. Wolf,
J. Greenberg,M. Phelps,1. ldo,V.
Casella,J.Fowler,E.Hoffman,A.Alavi,
P.Som, and L. Sokoloff. [CircRes44:
127-1371979@.

SUMMARY:Amethodhas beendevel
opedtomeasurelocalglucoseconsump
tioninthevariousstructuresofthebrain
inmanwiththree-dimensionalresolution.
[18F1-2-deoxy-2-fluoro-o-glucoseisused

asatracerfortheexchangeofglucose
betweenplasmaandbrainanditsphos
phorylationbyhexokinaseinthetissue.
A mathematicalmodelandderivedopera
tionalequationareusedwhichenable
localcerebralglucoseconsumptiontobe
calculatedintermsofthefollowingmeas
urablevariables.Anintravenousbolusof
[18F1-2-deoxy-2-fluoro-D-glucoseisgiven
andthearterialspecificactivitymonitored
for a predeterminedperiodof from 30to
120minutes.Startingat30minutes,the
activityinasenesofsectionsthroughthe
brainisdeterminedwiththree-dimension
al resolutionbyanemissiontomographic
scanner.Themethodwasusedtomeas
urelocalcerebralglucoseconsumption

in twonormalvolunteers.Thevaluesin
gray matter structuresrangefrom 5.79
mg/100g per minute in the cerebellar
cortexto 10.27in the visualcortex,
whereas,inwhitematterstructures,the
valuesrangefrom3.64mg/100g per
minuteinthecorpuscallosumto4.22in
theoccipitallobe.Averagevaluesforgray
matter,white matter,andwholebrain
metabolicrates,calculatedasaweighted
averagebasedontheapproximatevol
umeofeachstructure,are @O5,3.80,and
5.90mg/100gperminute,respectively.
The value of 5.9 mg/100 g per minute
comparesfavorablywithvaluesprevious
ly reported.
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Cross-sectionalimages ofthefirst FlX3scans ofthe human
brain. (Courtesy Brookhaven National Laborato,y, the
University of Pennsylvania, and the National Institutes of
Health.)
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@@rr@wr@i Whole-bodyscan showing the distribution of'@Fthmugh
outthe body. Obtainedduringflrsthuman â€˜@FDGstudy.
(Couifesy Brookhaven National Laboratory, the Univer
sit)? of Pennsylvania, and the National Institutes of
Health.)

Images of glucose metabolism with â€˜FDG,taken with a
modem PET scanner. (Courtesy M. Phelps, UCLA.)
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