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AR RER* KA #E*
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TH EfE* iR R
EmEER* O RiE R
WL -k JNTE N

N =t

BE ORI A BN-7 o =7 L BFDG # /R Y kur CT &MifTL, HERO viability
DRl & 3 72 FEHE 3 2 H LUNOBEZE (RMI) $ 51 3 720 H LA 1 v 4 92 (OMI) il X Y i
ICHEH A~ BFDG D #fEnAH 0l (p<0.001), HEHD BN-7 o =7 0N LT 5 &, Mtk
FORREE 75 IR & BFDG O MEFEAEMN L T v 72 (p<0.01). 7 HERILEBNRSERAE L Tz
fEIk T 18FDG 0 4Ef14 < (p<0.05), HEZEMH D viability | 2 MIFREHNEETH S Z LR ST,
RMI 41| T i3 E B A HF CHLfICF & 77 U 728888 185FDG n4EREAHIML TWviz (p<0.02), —hH LK &
DX T, BEEBR A ORI 5 1T & 18FDG 0HERDSHINN L Tyw/z (p<0.02), /<72 dyskinesis
e B 319 12 b BFDG 0EB A AR H . KY bry CTic k% BFDG n#fL, o
BRARTREE L X <AL, —xAX¥—H#ofms» o OOHREOHHICRSI L Ex bhilk.

L ZC&®IC

K b w . CT(PET) @ ktbiclEh, no4
AR THEZERTE D20, 1 L ERTOAL
FHIA A=V IHRHE T H DD, DT
O Rt O MR A2 T &, BEPRENimE s
EoLfHzxn¥—RKREtoFME2RA LR T
W53, LY bt 2-deoxy-2['8F]fluoro-D-glucose
(BFDG) M OfFic v 2 £, 7080
viability OFIiIC LS Z E AW E I AT W
%9,

* BRI A T AP R

R HEAR
o R DRI

o ORI
Tt 6243 11 18 1
RASERSAT D 62427 H 2T H
BRI K © bt e OSSR 5% AT 54 (8 606)
SRR O R £
E A R OB

IS o BFDG 04580 $FF & 7 OERER
HRERMT S 2 Ld, PETICED T A0 X—
K@t A 2 — v v 7 ORREOFEIC 2%, #
# 5  + TI Rt LR BE T BFDG 04 %
BN-7 v & = 7 %12 & 5 KB & OCEB AR
W 0 U ML 437 & HLBchR A LR L 728, 4lal
BEFAEERTOHEER K Y, EEOHO
viability % KB+ 5 {8 L LT, SRR ML,
B AR MR T OF £, BEEBIROKAEE,
B & OBEES) &R L e THRET 5.

II. ¥REIVEE

L. % &

DEECHEEDH 53 LR L Uiz, i
236305 TSEET (B S6I9R) THD. Zh
O & BERIER 3 2 H LAN O HBRAOHT U W BEEERE
(RMI) 15 5] (R5E 3 @M 25 3nH) &, 3»H
LARE ot ZERE (OMI) 18 5] (BHE 4 7> H 525 6 4)
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Fig. 1 Three representative slices of PET images showing 15 myocardial segments (top)
and circumferential profile chord at the same slices (bottom).

O2FECHFH LIz, R BRIRERZE 146, THE -
RBEREE 0 TH Y, WHEOAMHIIFITH -
e
BEEBE2HE RV Z2FIc, KY hay
CT BR&EMAT o 1 22 HUWNIC, EElREE S L O
R IER & MifT L 72,

2. EHtaw

F—M T O L <, BN B L0 BF & 4P
L, BDFD BN-7 £ =7 L BFDG # ¥4l L
220 Rl BRI GICBEL T, S RT 7 o

VB —F il & R RIREE E FE LT L

3. PET X%y

2 HH £WrkE PET 3 POSITOLOGICA I111®
FHWT, BN-7 =7 8LV BFDG itk %
D PET 2% v L 21T o7z
EFFEERFEEHCT T I 7 2% v v BE O
WIHIED 72D D hF o2 I v v avR¥y vk
fT-79, BN-7 v £ =7 820mCi % L& Iz
A—7 28E5L, 350#ID 54RO 8 40/
D2EDR* x> % 8mm E#GICE S LT
v, 25 A R BB O v 8 mm [EkE o 14 M o
KWW Rt & 1572919, 2 ho X 0 4 2 BRI,
B = T2 — 2 I X B EBIARRE 2 {T-
7210712 SEEhA N IE PET 2 ¥ v +— 0 HIcHAt
Flezna2—2%HWT, 2509 hE Y 34T
LIZ257 v OIS ¥ 5 LBSEBIART & L
7. M oOMBR £ I LEROENEHE L LT,

A AMNEICBN-7 o2 =7 245 L, &6
30 MRES Z S H . FoB%T IR
B ETV, R L FERICEG- 3 % X D 2
[ADR* v 2fTo7.

BFDG 2 % v >3 H 200 THE(T L 7z, iR
IR IR S e 3 W 7 e 25 fERg 12, '®FDG 1.5-
4mCi #$:45. L7-. 8FDG #4.%5 60 3% L v,
8mm §° v, L 72 5-10 43> 2 Al 2 ¥ v > & 1T
Sfe, ZhICE Y BN-7 =7 L[alkk o 14 ¥y
TR CISF

PET {g o iRk, H— Lk o ik T
>1c. 4 PET {§C 3 PR Pt gk 35 £ O
HAEORIE 1T - 729,

4. PET {g0O#E4T

BN-7 v £=70 PET %k Vv, EXLH & &
o 16 mm [EED 3 >0 Wik ER A 1. B0k
DOWFEGE SEH L, OEPR I VIECES %
S, 215K E Lk (Fig. ). ZhbolX
B 6O ER LR 28O, ot R L
L-7c:

AW I TEBEORR L 2 25 50 R
SEEE#RD, s Ml oT 60 2k
DSEHIR OTE R 2 DIE D S KKEEF i v <,
ZITORBEN T hERD, 2ROV + &
Foi+ % circumferential profile % H W 72
(Fig. 1). 60 ofEFAN 10 A7 v 7 4 vk
R0, LEERE B X OB AR O mean—2SD
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Table 1 Comparison of 3FDG uptake with 13N-ammonia perfusion in infarct segments in patients
with recent myocardial infarction (RMI) and old myocardial infarction (OMI)

Overall cases RMI cases 1sOMl cases
18 18
Hypoperfusion FDG uptake FDG uptake FDG uptake
+ + — Total + + — Total + + Total
Mild 52 15 19 86 32 3 1 36 20 12 18 50
Moderate 15 6 27 48 8 S 3 16 7 1 24 32
Severe 9 6 9 24 1 4 4 9 8 2 5 15
Overall 76 27 55 158 41 12 8 61 35 15 47 97
x? (x2=18.06) (x2=23.76) (x2=15.47)

Significance p<0.01 p<0.001 p<0.01

Table 2 Comparison of '83FDG uptake with stress induced hypoperfusion in infarct segments

Overall cases RMI cases OMI cases
Stress-induced IBEDG uptake 1BFDG uptake I8FDG uptake
hypoperfusion
+ =+ — Total + + — Total + =+ — Total
+ 39 15 25 79 26 8 2 36 13 7 23 43
= 24 10 28 62 10 4 6 20 14 6 22 42
Overall 63 25 53 141 36 12 8 56 27 13 45 85
x® (x2=2.73) (x2=8.63) (x2=0.12)
Significance n.s. p<0.02

n.s.

Table 3 Comparison of 183FDG uptake with severity of coronary stenosis in infarct segments

Overall cases RMI cases OMI cases
Coronary IBEDG uptake IBFDG uptake 18FDG uptake
stenosis
5 + - Total  + + —  Total + + —  Total

Partial stenosis 22 4 3 29 9 1 0 10 13 3 3 19
Complete

occlusion 4 2 S 11 2 | | 4 2 1 4 7
Overall 26 6 8 40 11 2 1 14 15 4 7 26

(x® (x2=6.93) (x2=3.53) (x2=4.66)

Significance p<<0.05 n.s.

n.s.

Table 4 Comparison of 18FDG uptake with regional wall motion in infarct segments

Overall cases RMI cases OMI cases
wall motion BEDG uptake IBFDG uptake 18FDG uptake
+ + — Total + + - Total + + —_— Total

Normal-

hypokinesis 26 3 N 34 16 1 0 17 10 2 S 17
Akinesis 9 S 6 20 4 3 3 10 S 2 3 10
Dyskinesis S 4 7 16 2 2 3 7 3 2 4 9
Overall 40 12 18 70 22 6 6 34 18 6 12 36

(x?) (x2=13.22) (x2=13.66) (x2=1.68)

Significance p<0.02 p<0.01 n.s.
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N.S. (AMI)

Fig. 2 13N-ammonia perfusion images (top) and '8FDG images (bottom) of a patient
with recent anteroseptal myocardial infarction. Note mild hypoperfusion in septal
region with markedly increased uptake of '8FDG in the same area.

R, BOBOOEFFRE Lk, WHEHN L
EFTRO 7 w7 ¢ Vi Z 5L, i o
FREE 2R (1090 AN o i), hESEEKT
(1095~20 2, 0¥y), WEEART (209 LA E o)
D3 OITA T To. F Ao LB AR O 7 a
7 4 ViR E R U, AR O D3R L D
1095 LA KT LT % Kk & A fr R I 31 45 T &
h Ll

—7J5 BFDG 0 45512 >\ T it 55— & [RIEE,
DL VBV SO (+), RREDL O (1),
B & IR D (—) D 3 D24 729,

Z » BFDG DL~ BRI L, (1) 0
HMLRAR T R, (2) EB AR O ML K T o
A, Q) EEARE Y T OEEREBIIRO K % B,
(4) FEsEE R T O MRS & &6k Ho kR A L 7.
BEEEEREICT P REL MW,

. &% 3

1. BRI & DXFEE

ML o BFDG o 4258 L O s ©
OFLEE L%t U 72 (Table 1), i F o#& ) 75 84
Ik, 52 Xk (62%) 7% B 75 SFDG o 4
Wz B oo U, MK T 2 &L Lo
FEIR T 1/3 ICHEREMMA R D rcicis E 720 -
7o, x2 BE T 18.06 (p<0.01) L (i F o #%
[ 75 5EIk © BFDG DR B IC A2 6 h
7c.

AU el LoD i 4 € 1) (RMID L BfIH
PR HZER] (OMD) I243 13 % &, Y55 4 Lt
fKF & BFDG o £ HBUHE < 3 B BBt
b 5z (RMI: x2=23.76; p<<0.001, OMI: x2=
15.43; p<0.01). RMI ¢ OMI ojli# & %t %
L, RMIohA X Y s c FDG OH:FEHI
DI HND 2 LAy T (12=21.46; p<0.001),
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Fig. 3

Circumferential profile curves of 3N-ammonia distribution (dark lines) and the

lower limit of normal ranges (light lines) from the cranial (top) to caudal (bottom)
slices. Slight hypoperfusion was observed in anteroseptal region in the mid-slice.

2. EBHEFRMITET & O

X2 BFDG o 455 % M AR O ik T
O L%t Lz (Table 2). AR Tk & 7 7%
IR A o Ty, RMI G IS & fif b
MO KIKIC, XY EHHEE (C SFDG o 451
M2 5tz (x2=8.63; p<0.02),

3. EEHARIEAZE & OXFEE

PET [ifs o> 1 72 A AN IS EBIIRE  f A & i
TLA3plic o &, HEREEBIROPALEE L
HEZECMT O BFDG O #f# % %t L 7z (Table 3).
FULEBIAR A FAZE LT W W T, Se A%
iCH T 15FDG o N A X 0 mSHEE (SRR
5l (x2=6.93; p<0.05). =~Hh % RMI L OMI
it s L, SHROEHAROE D {1551
b, FEEEIALRE L.

4. FFELERHL DXt
EEEERE X T L2 3o X, O
MR OBEES) L SFDG 0 L 2 5t L

(Table 4), EESEGHHIEH HHELEE O S5 0 34Kk T
X, 261Xk (76 %) i BFDG O4ERIIMNA A 5 1,
BESER) RH 0% L WIKIR & o ic BFDG o 4£ fif
BEE B & M N B b T (x2=13.22; p<0.02).

&0 biF RMI ek, BEMES)SRH O BEE 75 Xik
34 SFDG DOHEFEHEIN 25 A 5 Ay, BESE B) 5
WOELWRKIRE L NENA L L (=
13.66; p<0.01). 7=77 dyskinesis # X 7= L 72 16 [X.
e S Xk (31%) T 1 BFDG 03 L WAEREHN
D& 5 vle GER 3 2.

5. EFIETR

3EFIo BN-7 v ® = 7 ML At & '’ FDG
Do FitgE T 5.

FER] 113605 BT, 3 BRI FAE L 7o hifkE
FIRHEES TH 5. HEBIRER TR FITE
BRI 99% DORAEND YV, FEEIER T3 BEES)
BEarohk ol Fig. 2i2 BN-7 v E=
7 i fith & BFDG o 53 fiitg OB O E D 2 i
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Fig. 4 !3N-ammonia (top) and 3FDG (bottom) images of a patient with recent ante-
roseptal wall infarction. Both ammonia and ' FDG uptake was decreased in the
septal region. 18FDG uptake was noted in the peri-infarct zone.

fZorT. HilEhEIC 2 < b F o MK 2 2
Sh, a7 igRTh 10% LA O REE o i
FALT 239 aibh 5 (Fig. 3). [al#Eo 8FDG
HEHEFEH ML Tw .

SER 2 3 53 BRBMET, 3 4 AR R L 22 il
BEp R AIER] T h 5. HEINRE Y T AR R TR
e (AHA 200 7 %) ToeaPis, =ik

TIOEPE, OO REIC dyskinesis 234 6 #u7z.

PET CRpTEER@E» b0 R D BN-7 v E=7
DOMFE T2 0, [ BFDG o H5E L [Fkk
I F LTz (Fig. 4). 772 €0 & T o
BFDG DRI 7 5 hie.

JEG] 3 1 XSTRE BT, FiE 9 2 HkilE L 7BRIA
PERTBERSER] T 5 5. WBIRE B T ZERT FTEL
H e (7 ) 2 9906 WA, AEERER T LD
@ dyskinesis 237 5 4, L RERE HOICODE R
L LT Wiz, PET T EHRE A SO REIC A
FTERAMBIKT 24 6 h, [ BFDG

R I Fe = BT S A i Uit LT v iz (Fig.
5). Fig. 6 (3 [ —Wrifi o BN-7 v &£ =7 &
BEDG 7’ n 7 ¢ Vith# xR~ T. BN-7 v E =7
TR RIS & PO E A 2 BRI T 23 0, [
» BFDG OEFEIT 08 WV A, b+
T LTWS 2 L AHpg e 75 - 72,

Iv. & x

M BEFEREIR I 55 W T, DI O IR AN Y
Hicfix DA% — o DD Z L BRI S
RTW3Y, FhbbEEERICE VT L, O
BBEHL L L 41 viable 2.0 OTFE T % % 1] HE
P D Y, ZhERH LR R E 1T o =
LiIZk Y OEREOBEEN IS .

BFEDG # fiv 7z PET o f& 7 T3, BFDG »:
e MRG0 S0 L 72 viable 7g 0 5 1 4E FE
B ENHES N TEH VY, LT oL ¥ —
KBt O A 6 O viability O MR HETH 5. 4
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E=18 FDG

58 AL
KYOTO NIV,

Fig. 5 !3N-ammonia (top) and '8FDG (bottom) images of a patient with old anterior wall
infarction with ventricular aneurysm. A large perfusion defect in apical area is
noted with a relative increase in '8FDG uptake in the same area.

Pl T, WL o BFDG o 454 i
RKTHWHRTWSOFREE Lxttb 3% Z Lk
D, BFEDG 0T Ic >\ TR L 7.

£ FHEAHT LD BEZE (RMIT) & A A A
32 (OMI) & # [ ~% L, RMI | & SFDG
DB AOLN, ZHETOFEELOREY L X
{—HLTwk. £Ybif RMI T, BN-7
T = 7 O M5 A% T IEB) AR S MR T o
5 S FEFEREIR I B 12 1SFDG 0 4ERE M 2 5
Nic. Z AT EAGHT L WEEZER o B[S T i
BB A TH D Z LR LTH Y, B’
Wb ehb.

-F BN-7 v = 7 O MK T ORE %
BEDG 4§ & x4 5 &, MUl T AN 4% B 75
FHEHLE L BFDG 0o VBRI A LN D Z &
WS L 7o 7o, BEFEREIL T 0 O o viability
BIEET 53, MROFREELKEITHS = L2
RMRE NS, Z AV EEEREEE AR o B EE L

BEDG OB ELRBFRERLIEZ E b Y
HEgTx5. LarladoEBikEEgsyniy
AT L7c b 0T <, THBEE S e IE
BEOBETELEMTHTHS 2 &, £HEH
R A5E 2% L 72T b 4> A BRI LA TRE o F63%
2k, bIBREEKEFRNND B LAY,
e OERMEZ B, BF UL Ehe AR
BB rokbDLELLRS.

— B RIRHNCHEAT L 72 255 52 7 L & SFDG
OHEFEL 2Rt 5 &, HEROBEES) O BT
1, DIF L EHEEEIC BFDG o R A L. =
DOREfRIE RMI T & 7 T & - 7255, OMI fi| ¢
FAEERBEREA S A - 72, Brunken ©19%
OMI fi| TRk Dt 217wy, OMI KR4 4 i
BEDG ORI & 5 = L, F7-BEES)RH
L BFDG O & 3B 5 2 BI% © & 5l i
Sl ZLERELTEY, EHEOLORBEL I~
BLTW5. SRIOKRE T, fEF 3IRLEZL
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Fig. 6 Circumferential profile curves of 13N-ammonia (dark line) and '®FDG (light line)
distribution. These curves indicate a relative increase in '8SFDG uptake in *N-

ammonia hypoperfused area.

I DERELED Plic b SFDG ORI - 2
bhiz, ZDXHEERT, X7z L T viable 5.0
2SS EET S O b, E i3 BFDG 28
viability % @Kl 9~ 2 1A i< & 5 O E45 O
L ZALRHTH BH. SREIOKH T BFDG
R A RO Ll Lo LS B D,
viable 75,05 O fFEE A2 512X 7 A B 2 O ERGE
ALELE DML Liv v,

UCLA <o PET 0k X % &, BFDG 04
BN O, 2% 8 X 5 L EEER) o wE
PR TE S Z LW, TR T o BEES)
DWENHHND Z LY YT, Lo via-
bility #7 R+ X WiRE L L T v 5. EEH L okt
<1k, RMI o FEZESHEIR © K 4> © BFDG 04
B2 bt ns, =0k ) AERE RS
HIC XY BIERTRE AR Sl 0 2, —BiZ W FHIE

CELFERA O EERESRFNT 2 LELH 5.

%72 BFDG o 55 % fFHMON L+ %55

&, MDA ~o SFDG o 8RS ffEfE, fuid
OWEHENRIIEE, A 2V itk D RELELER
%8107 FHIEL ~DBFDG £fic b s A b
NOFEERETITTHD. SRIOKRFHE T~
TRGRHC IR Lo hs, —ERIcAOME & L TR R
HELOFLHY, chooEEHARET S
EhdbD.

PET 13 Z ® X 9 1O BT @ = 30ov ¥ — (G
ML T 5 LA TE, DML L b
ML OJRIEA T 2 & I+ 5 2 LR &
hs.

V. ¥ & &

PET iz X % 18FDG 454 % .0 1 ZE Gk < hR
wf L7z, SFDG O4EREHIINGE, HolrHr L v Bige
TR, RHE ~ o ML O PR FF & T B K, BEES)
R OBERFIRTRBEICA O, HEROL
5 o viability 2 223 FCHRAIEE L E LN,
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Summary

Accumulation of Fluorodeoxyglucose in Ischemic Myocardium
—II. Comparison with Myocardial Perfusion and Regional Wall Motion—

Nagara TAMAKI*, Yoshiharu YONEKURA*, Michio SENDA*, Hideo SAir*,
Kazutaka YAMAMOTO*, Sadahiko NisHIZAWA*, Toshiya SHIBATA*,
Tetsuro Fupo**, Tetsuo HAsHIMOTO**, Hirofumi KAMBARA**,
Chuichi KAwAr**, Yutaka KoNISHI*** Yasuhiro MAGATAT,
Toshihiko BAN*** and Junji KonisHI*

* Department of Radiology and Nuclear Medicine, **Third Division, Department of Internal Medicine,
*** Department of Cardiovascular Surgery, Kyoto University School of Medicine, Kyoto
tKyoto University Department of Radiopharmaceutical Science, Kyoto

Positron emission tomography (PET) using !3N-
ammonia and '8F-fluorodeoxyglucose (183 FDG) was
performed in 33 patients with myocardial infarc-
tion to assess myocardial viability of ECG deter-
mined infarct segments. '83FDG uptake in infarct
segments was compared with myocardial perfu-
sion by !3N-ammonia, coronary stenosis and
regional wall motion by contrast ventriculography.

Increased 18FDG uptake was more often seen in
patients with recent myocardial infarction (RMI)
than those with old infarction (p<0.001). 18 FDG
uptake was more increased in those with mild
hypoperfusion (p<<0.01) and those supplied by
recanalized coronary arteries (p<<0.05), suggesting
that residual flow to the infarct zone may be
crucial to maintain myocardial viability. In RMI,

an increase in 18FDG uptake was more often ob-
served in infarct segments with stress induced
hypoperfusion (p<0.02). Furthermore, 18FDG up-
take was more increased in those with milder wall
motion abnormalities (p<0.02). However, 8FDG
uptake was also observed in 31%, of those with
dyskinesis.

These data suggest that an increase in *FDG
uptake in infarct segments was observed in area
with less severe hypoperfusion and milder regional
wall motion abnormalities, indicating 8FDG
uptake as a useful predictor of myocardial viability
in infarct segments.

Key words: Positron emission tomography,
18F-fluorodeoxyglucose, !3N-ammonia, Myo-
cardial perfusion, Myocardial infarction.
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