(FRFRER)

"FDG € 7 Wil 5 )ik 5

(R NN OO
[ USSR S Sl

tom

I #

HMC-7A X v /' a—=z (DG) D H o5 L
2 BF-7 14+ uF4+% > 7 L a—=z (FDG) 2
T, BRI B D M FTIN 7R B A R
(CMRG) O#ilE # nfHEIC L7z, FDG £ 7 Lo i
JE I k*1~k*4 (3 Phelps &k - TIERWADH
O IRIVEOfEE LT &2y,

R k*1, k*2 (3 FDG o3 1M 1% it
Pk, K*s, k*s (EHRBEEE A KD TH Y, b
Hr LR D 2 LR A AR I

bivbhix, FDG £®5F 1% L LICKY bu v
TIvyaryhEST 7 (PET)IC X HRRNEY 22K
W 18F JRIEIIE & BRI P R U 2> 0 38 E B
R BUT L TliEE 2 LR L i e L,
NoHoOftiny, CMRG 2B L. 7, Z 0Ok
Y& Phelps o 12 X 233, CMRG fiff & Hoig
it L.

Il BiRLFtEE
FDG & 57 A2 T, WA BF o £ 1 sy
C*i(t) (X 2 >R o Ffn L i o FDG

i C*p(t) DR TRDEND. T hbDDb,
C*i(t)=(Ae B4 Ce PHQC*p(t)--+---+- (1)
(RITEEFERDT)

* FKH YA LS DIFSE b o 2 — SRR 5 2R 4
ZAF I SOETHI N
SRS AT © S94E10 4] 2 1
R R G © BRI TRKALR RIK) 6-10 (& 010)
B W7 IFFE 2~ 7 — IO
WIFFES
i 2 K Jis

= b BURTR .
JEBS, B TR R ol LD L ELI LN D.

81

R DR & 2 D iAol

s
LAk

I ERY YN

AETEHEMEN D CHHE) L Cop) & 3 L1
BT EIIC A, B,C, D #:k», Zh kb k*i~
k*¥s T 5. Ko Tix, Phelps © o i

-;ﬁzk % A, B, C,D ¥ L LT TK

% C*i(t) & PET THIMEN D42 ¥ v v Ot
;5( Pn L oo = Ff,

A2 3 (C*it)~Pu)?

Dl E T D X9 ICBKIEIEZ T 9. k*i~k*a i3
LJ#\“\_&L—{AI\‘\_ ‘)ﬂ_-y)bﬂ.é.
k¥*1=A+C

«._AB{CD
Ke="utC

k#_  AC(B—D)
“(A+C)(AB+CD)

x,BDA+C)
K*a="AB+CD 2

1. A &

i) FDG OAaME L UHEES

JEr oo gD 125 % FDG £ kL 2.
LA RIS 1298 LA |, ekl g s 2~4 mCi/
mg Th o, BHEPE RS, S~15mCi &
1oy ciliRN gL L e,

i) Mg FDG B & MEEBEDRE

BEEOIRICIFA L =a—Linh, FDG #
1tk & v ISERIRIBE < 10[n], # oS kR TR
1% £ TR Z TV, fufih FDG IS % it
WU 7z, MBS NG, 204y, 405314 OBk
ifiL & BEHERE S TS L2 O & Fl v 7.

i) fiREEA 18F SEHEDRIE

PET (1 Headtome 1112 # v, FDG 1.5tk
fE L D 250 9nl, 45y ilA S al, il 38

Presented by Medical*Online



82 BE

Table 1 Calculated rate constants of [F-18] FDG in
a normal gray, a normal white, a glioblastoma
and an infarct region

22 % 15 (1985)

Table 2 Cerebral metabolic rate of glucose in a normal
gray and a white matter and in a deseased

region
k¥  k*:» k*3 k*4 Method 1 Method 2 Method 3
Gray (Phelps) 0.102 0.130 0.062 0.0068 Gray matter 9.18 9.09 10.37
Normal 0.104 0.119 0.083 0.0047 White matter 3.64 3.60 4.22
White  (Phelps) 0.054 0.109 0.045 0.0058 Glioblastoma 16.00 15.40 15.35
Normal 0.054 0.104 0.048 0.0013 Infarction 3.41 3.67 3.56

Glioblastoma 0.152 0.181 0.128 0.0034
Infarction 0.059 0.127 0.041 0.0008
(min~1)

Fig. 1 Images of rate constants and cerebral metabolic rate of glucose.

(A) normal
(B) glioblastoma
(C) infarction

S OBRERNE 21TV, 4053 X 0 8 I OEH
RERE & 1T - 72.

iv) FDG s£EESH S & U CMRG

AT R 2 o — 4 (VAX-11/750) <
FORTRAN Eitiz FlWCfT - 72, #RE 75 BhIR
Lo FDG $1E I & PET I X % fidN 18F
IEEOBRERIE L 12k v, kKfi~k*a 2l T L
Ak o F vk ¢ R L. CMRG (& Lumped

(mg/100 m//min)

Method 1: using pixel k*s only.

Method 2: using pixel k*s and a static scan measure-
ment.

Method 3: using fixed k*s and a static scan measure-
ment.
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Summary

Tomographic Mapping of Rate Constants of [F-18] FDG Model

Hiroshi Sasakl, Iwao KANNO, Shuichi MIURA, Matsutaro MURAKAMI,
Kazuhiro TAkAHASHI, Fumio SHISHIDO and Kazuo UEMURA

Department of Radiology and Nuclear Medicine, Research Institute for Brain and
Blood Vessels-AKITA 6-10 Senshu-Kubota-machi, Akita city, Akita, 010 Japan

Rate constants of kinetics of [F-18]2-fluoro-2-
deoxy-D-glucose (FDG) in the brain were calcu-
lated pixel by pixel from tomographic images for
40 minutes after FDG injection and sequential
plasma FDG radioactivity concentrations. Tomo-
grams measured by HEADTOME 1II were five
four-minute-frames followed by nine two-minute-
frames. Based on the three compartment model,
a time sequence of single pixel of the serial tomo-
grams was represented as a convolution of the
plasma concentration of FDG and a biexponential

function. Four parameters of a biexponential func-
tion were determined pixel by pixel employing the
iterative least square curve fitting. Results obtained
from a normal volunteer well agreed with those
reported by Phelps. Finally, images of each rate
constant and cerebral metabolic rate of glucose
using our rate constants were obtained.

Key words: Positron emission CT, [F-18]2-
fluoro-2-deoxy-D-glucose, Rate constant, Cerebral
metabolic rate of glucose, Tracer kinetics.
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