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BIMLGRZRT 7 vAnT 4+ v 7 va— 208K
— B 3W) IR A S AR T OB —

A RA*Y KA W T REr TH O
EENESTANNIE S T+ S S
ANE TR HoEt AN s

By RMPECEBIAGEIOEEINR S A S ZAHRTRICBN-7 2 =7 B L OBFDGE Huv /2 KY b e L CT
PRA 2 AT L, TR IR T U 728k © 8FDG S0 A X D itk o Mk i - BEEB) 0 8EE o P %
1T 7. Wi UG L 720 i BEDG(+) @ 64%, BFDG(—) @ 31% T - 7= (p<0.05). —F
BEEB) OUGE L 72 0 iR 1BFDG(+) @ 78%, BFDG(—) ® 20% T - 7= (p<0.002). #fiii BFDG(+)
Th -1 14KID 5 b, itk 1BFDG DMK Lz0id 7 Kk (50%) Th -7z, Z 0 FEIRO A
FELBEER LUGE LT (BOBD 86%, 100%) DicktL, BFDG EROKE LR Tk d £ ) ity
FFTERD -2 (BORD 43%, 60%). LLLEX Y #fifio BFDG £ O 8 & it o ki & bEEgh o

YO TWATTHE L %2 6/,

% 72 BFDG OERHUT /A SRR T LT L LIHEET,

% @‘fﬁgii:ﬂ.‘

RS DRUE DRI e+ 2 i THH L E 2 Hhi.

L xC&®Ic

LR Y b wa > CT (PET) (.05 i o i oy
i 63, = 10X —BOFliA 7T &b
5. PET i k5@l TR RS Hnwoh s
2-deoxy-2-[18F]fluoro-p-glucose (A3FDG) i B4t 3t
I L, OEMEBICERET S Z LhmbnT
WaD, o BFDG 04T, @ﬁﬁ]ﬁgf;;ﬁm,g\
MHEMELH L 2K+ 25 LB Ebh T
W52 bbb BIOHCOHEER W
T 8FDG O MFE O IREF S h 7z kRS
OB WEIFERICEHEE I CHAOND 2 L 25 L
TX 7249, LaLans BFDG o44ERIE, Atk
WOLFHHEEE FHANFIETE D bh TR Y49,

* UK S R A U R R A R
Gl [ Ol A% 44 )
ZAF 63451 H22H
SRS 634E 2 H 26 H
BIRGER G © mUE Ae X B ) | 5T 54 (2 606)
AR S B A I R R P 2
E A KR

ok ) AR 2 L CnlE T HE 7 i L e,
ERBSEE L TLERICEY 20 b 5 HRH
HOMINE LIS T, £z BFDG o
RN L 72BN Z OB ED L ) hiRiE s 72 &
ZO0MUAHTH L. 2 THPANTEBIIR S A 3
ZHE O WEfT S Rz Flic ST # o #inig ¢ PET
& fifT L, SFDG o o F# & itk < o
o - BEEEh O YO FE L o BfrL, BFDG O
HERHOWB LRI L. L 0 b J a0 BFDG
DEEFE & it O MR FE-CEEE B OYGEE X 0
BEFRTEMICESLBE V.

I MRELUVHE
K ML VE R B CIEBIAR S A S 2 O RifT S 7

145 238, FERIZ36ENH 67TEE T (Y
5515 T, 1HlapR<BFIRBEMTHE. T0

5 H UGN OEEOHEN D - 72, A AR
X BICERMTITRD 1A, 66lT2AK, 74T
3ARDOEFBARICHEAT S Tt

BN AL RNR T T T MEESRITS R, 344K
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W29 (857,) D BRfE s HERR S hv7z. Hinitkic X
MEEEY BTSNz 013 12 fT, BEESHX
AHA HEICE, SERICHE L7,

PET fRA X34 A~ 21 1 20 HBAN &, itk
1~3 Ao 2 Eich b fifT L. BERIC o <
EORBNBLIUOBF 2Bt N YA 7nm bry
WCTHPEL, BORD BN-7 =7 L 8FDG
ERERLL7Y. BBREICEL Tk, IVKRT T
(VB — iR S H o RiEE I A PR L T L
7z.

PET 12 4 & H % W7 & PET 3 & POSITOLO-
GICA 1II® %z, £ FHEEERFE* Hw 7
FUI Ay vk, TOBRBEOMBIRD 2TV
W IED 72D TV RAIva vV AF vy v &
fTo7z. BN-7 v E=7 10~20mCi % %5 1C
BEL, 34H0% XY SHMB IO 84 2E0
2% ¥ v & §mm (K@ 5 Eic$ S L TfTY, 8mm
MRR > 14 Mo BTG 5 2 1579, 28R it o>
fiifg L L7c. FDG tR#ix B & oo T RRpdei
BRI 2~7 mCi 2% L, 605453 L v 5~10 43 =
Lo 2mo PET 2% v v #47v, BN-7 v £ =
7 L ARk 144 oo R RE 1% & 25, BEICEMG & L
Tz,

BN-7> =7 " PET LY, 000
BE o FRBERE « LR - fUBE « THEED 5 DK Ific
337z (Fig. 1). B30 Bo o XK o L #4516 %
circumferential profile #/R¥:1C L v IE5 TR & %t
Ho L7259, ZeFbe i or A O KT L7z IX 8k & 5 %

QT

ANT [Dsep [Jarex Nar Y

Fig. 1 Schematic presentation of three transverse
slices of left ventricular myocardium displaying
5 segments: ANT=anterior; SEP=septal;
APEX=apical; LAT=Ilateral and INF=in-
ferior segments,

25 % 5 75 (1988)

ELTLUF oG EZ T2, £, BFDG 0#
B L RS 2 h X D SEERINL Tw 5
Lo % BFEDG(+), M & RS L 0T
LTW3 L o% 8BFDG(—) & L7-. fifhi 8FDG
(+) & BFDG(—) KT, BN-TrE=T "
TR O UGE O, B & O X BREEER O
JRIFTREEB OUGE OB EARET L. & SR
it T BFDG OHERHOHERIC >\ T HRRE 2
Z 7.
RBEEAEOREICIT 2 RE® 7.

L. % 3]

1. miReRE DR

ffiniioo PET M IC T LMK T os bR
DX 14 FIRHIT, 461K Th 72, FDH b
IBEDG(+) 1 14|X 38k, BFDG(—) 1332[X3%Cd -
7z.

BEDG(+) Offlfo ) &, i ARKM TSSO
HFOHNTZOT IIXIR (64%) T, AEBETH-7cd
V3K, B L 220043 21X Td - 72 (Table 1),
ZORTHIHR AL SR T T 7 FOAELTW D
BAZEO LXK L2 1 X Th 72, —F
BFDG(—) OFIR T, kMR odss L7
O 10IKIE (3190) T, 7% D 69 % itk i jitix A
PRI A4 5% U 72 (Table 1) 22 88 & C i3 #i 0l
BEDG(+) OO Sy BFDG(—) OFEIRIC I
AT R SRS ICHBIILR O UGE T 5 2 L aURS
iz (x2=4.38; p<0.05). #* ¢ positive predictive
value |3 649, negative predictive value (% 699
ot ELINEASA ARTTT OB
LTWIKIRICIRD &, ZofErBoRo 15Y%,
709 LFF LA L.

Table 1 Increase in 3FDG uptake for predicting
postoperative improvement in myocardial
perfusion (The parenthesis denotes the num-
ber of segments supplied by occluded grafts)

Preopera- Postoperative regional perfusion
tive
BEDG Improved Unchanged Deterlorated
BEDG (-& 9 3 2(1)
BFDG (—) 10(3) 16 (1) 6(5)
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2. BEEEHREOBEET

fhiniic X BAESEER O BT TE 2 12F)ic->
&, BEBHOLFEOHEL BFDG HEHO ML
*HRREH L 72, BFDG(+) @ 9 Kk 7 X 35k
(78 %) Tl BEEE 2 UGE LicowcxtL, BFDG
(=) o 30 X3k T 6 |38k (20%) THEEHEE)OSE
NI b T DI T -7z (Table 2). 42 KRE Tl
fhini BFDG(+) o i 5 A BFDG(—) DOFFIK
CHR, X0 BB TR o BEES) O g A
HhBZ LRI N (x2=10.4; p<0.002). Z
o> positive predictive value | 78%, negative
predictive value X 80%, Tdh 7. I H A AN
2777 FOBFELEIKRICRES 5 &, FhF
N 88%, T1% L1z,

3. #iTETHR O BFDG £RO L

i BBFDG(+) T - 7= 141X, 714 BFDG
OHERNBPER Lo 7KK (50%) T, P
%L BFDG ORI EFE L T, ik
BFDG #EOEF L TIXR T b3 3 XK
(43%) THIRRMEOEER A LTz extL, #
FEOMA Lic T IX3E T 6 X3 (869%;) TifiLi®
SE NI O T (Table 3). BEH#H) b [FERICHTE T
X 60%, #%FHTIIAIXIET ok L T v 7z (Table
3). 3354 S22 57 bid BFDG #EO R L
7o LXK AR T+ X TRETEL Tz,

Table 2 Increase in 8FDG uptake for predicting
postoperative improvement in regional wall
motion (The parenthesis denotes the number
of segments supplied by occluded grafts)

—%, #ini BFDG(—) T - 7= 32 X1 T,
WBEDIFLAED BFDG(—) DEEThH -1z
»s, F 05K (16%) Tkl BFDG(+) & 7«
St TRHRWTFRLHFPEEZAE T Y N1
RRATT7 ML LIERITH Y, itk
DMK TE/L, BEHEEHLAETH -1z
1K Z RV T X TTHELL Tz,

4. EFHETR

3GEFITOREENR S A S 2RI O BN-7 »E
= 7 WA TR L SFDG o EHE % B+ 5.

FEF LiXSTI BT, 472 ARITRIED TR ZE
BlTdh 5. EEINRER LA 1TE O Fbais o B
%2 & AR SRR IC 9% A 0 B 2 HIRE T
b -7z, il PET TSR ICFIK T 23 0,
[RI¥E > BERH O TTHEA 2 & h 7z (Fig. 2a). 2 A
NARRT T 7 MiEREIT L. #1220 A%k
fTL7z PET T g0 MK iz s L T
D, BERB LT LA EIHKL Tz (Fig. 2b). X
MRIESETER T L B HE O BEET) R IR SGE L
e,

HER 2 125TEBMET, 2 HNNIC TRERESE & 3
fE L7z 3 BOREFITH 5. i PET Tkl
BECMFIK T 23 0, $REEO — I E I 2 pE O
OJLHEN A S e (Fig. 3a). wEEINR NS 275
7 b 2 FAEBIR & AR FATECO RASIC D272,
2/ Ao PET T %R o ffitid et L ns,
PEICE O JTHEIT RS L T o (Fig. 3b). e
TR IR & (U4 BE o> BEE B A R GE LTz,
KEG] 3 1X625% BIET, 2 ERICHTEBERE % o BEE

Pre?_pera- Postoperative wall motion DD 3IHIRER THD. Hinio PET TR
1ve
BEDG Improved Unchanged Deteriorated A & HiIEEPRREIC T THFHEIK T A d - 7223, [6
YFDG (+) 7 2@ 0 o RSO TSLHEIEL A2 S h i) - 7z (Fig. 4a). 3
o s B = Al 2757 M SR, #5777
Table 3 Postoperative changes in '8FDG uptake in relation to improvement in
regional perfusion and wall motion
Post-op perfusion Post-op wall motion
IBEDG change n
improved not improved improved not improved
BFDG (+) — 18FDG (+) 7 3 4 3 2
BFDG (+4) — 8FDG (—) 7 6

1 4 0
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NH3

FDG

NH3

FDG
b
Fig. 2 Two representative slices of preoperative (a) and postoperative (b) PET imaging
using 13N-ammonia (top) and 8FDG (bottom) of a patient with inferior wall in-

farction. Note improvement in perfusion and ®FDG uptake in posterolateral
wall postoperatively.
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b

Fig. 3 Two representative slices of preoperative (a) and postoperative (b) PET imaging
using 13N-ammonia (top) and 8FDG (bottom) of a patient with inferior wall
infarction. Improvement in perfusion and persistent FDG uptake are noted in

the lateral region.
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Fig. 4 Two representative slices of preoperative (a) and postoperative (b) PET imaging
using !3N-ammonia (top) and FDG (bottom) of a patient with anterior wall
infarction. No improvement in perfusion in apical wall in the area of no 'sFDG
uptake is noted. :
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FOBfF bR IR, S S 2RI nABKO
PET T (& R o MR Fidifini e &b o 7,
BFDG O 4EFFIC L ELIZ & 6 h 72/ - 72 (Fig. 4b).
FEETER TR L v LR EB e dyskinesis A3 6
nren, Wk GEERHR R IED - 1.

Iv. = E 4

HE L O B 3 ) TR AT RE 75 1 1 B & KR
Hi- AET 52 L&, BEOTHROEHEG 2R
ETHETEbO THETH S, kLY ik
HEEYS 20T OB 75 L O Gl O AT RE
(viability) ORRFHIHEIZ THRN T & 72 310D, f
EFOMELSLIERS A T 51219, BFDG #
Mz PET (%, LR =30 —R@HoF
L )OO ETFRE SR B+ 5 BN FE T H
51~3)'

AEoRETiE, YFDG O £ O AL0DE
i B CREBIAR /S 1 ¥ & 1 ( HELRR L S 0 e ) S
FWoOUELYHETE, ¥ BFDG £/ WK
BT CeEEsoqE T d £ W Hiffshin
ZLASREN. ThabbLTO BFDG g0
BHE Y Y, o mf-CEEES) O 8GE O TRl R]
feLExz bhi. Tillisch 53 §FEAR A SR
fiiiiio> SFDG #EEOF ) 6, ik o BEHE) O
WEOTRMNARERL Z L2 BE LTS, 2l
OO T L OMERR L L bICAEFEL
B MO SRIET 258, £ OB TIRERS O
JUE % v, 1SFDG o SN e L TBR(L S
N5, Zok) RERICmTERER 2723, K
moE L L LICRFTOBELRET S Lo LR
b s, WCEILOH ORE L WEER T,
R ofRE s Wiz 1BFDG O ERER A H T,
NA R2TF 7 hBRTE L CLAME O f i i 2
Th, HMREMAEEL L<Tidd £ #ned, £8
EHOLEBIYHTELNTTTHS.

BRI O L B EB OE L A kT 5 L,
BEDG 3 & Y b BEHEh O tE 0 FRIICEH T
Wiz L, MR 0E O FRICIT LS
STz, FICHEBI THERS N BME T, #F
HARRRM A O E & /n+ b 0 0, KEEiFIC PFDG

OHERAEDAENZ ENL W, T XD KT
L OBEEB) R ST O Z L3S <, BEE
FoOEHAKEOHALRAZNT ENRE V., ZOMK
THUBR LT O 808 2 TR+ 51k, 6 2 oA
OMF - @A A —2 0 78919 iz x BRRF D 4
BWThsH LEbIS.

fhitk o> SFDG 480 HEB & Bty 5 L, il
IHERR O B 6 N B TR ICERBOHER LIco
EH$0 50% Th o1z, B O BF LEKT
AL RRTTT IRRAFEL TSI b6
+, SRR ESOLEDO L LN RN T LA
%<, Mt LBEEOHOEFEL TWD I LRme
Endz. ThE A SRFICE Y s E L
bbb bd, RFTEECSELEY, Wb
% stunned myocardium!5:16) ¢ RAE A I TN B A
BEtELEX bh 5. £7- BFDG 0RO —
i, MBNoRBRBEFELTLLHESEE L
TRRECHFTELAVEERLZEIATWSA
HEMEL #Z 2 Hh 5. Schwaiger 517 (X AN MG
FEH T BFDG OHEFML 720 % <3, #
We &L ICBEEBIOUEET ALV E G L
TWBR, FORCHEOL LAWK 227
DEERTEY, bhibhoRBRLLERLZH
WWEPLZb 2B -oTrhwrtBbh s,
ok iz, BFDG #£f# 4 iliniftk T it 5 2
Licky, BEELHOREORE 23T 5 Z &
WARETH Y, WALLBREOSE O L WRE L &
DHBEEZEZLND.

V. &8

e it O R BB 14B O EBIAR S 1~ 2 AT OHiE T
PET # {7 L, MRl T L 7 s> 8FDG
DR L itk O MBI - BEEB OBEORE L
&R HRRE L 72,

1) AT 146125 A G 46 X IR T L RRIF L
WETFTHBAZ LR, 2095 BFDG(+) i3 14 X%
(30%), BFDG(—) 1332|X18 (70%) T - 7z.

2) fial BFDG(+) o 9 & it iRk ifn it o gk
FE L0 9 XK (64%), FDG(—) Tk 10X 35
GB1%) ThH 1=,
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3) X#HEREZCT%OBESOE(LE
P & 72120 Tk, IR BEEB) OWE Lz 0k
fiinT BFDG(+) @ 9 K3k 5 7 [XIk (78%),
BFDG(—) o 30Kk 5 % 6 [XIR (20%) TH -
£l

4) itk SFDG SEREOHA L7z oix 14 Kk p
HFNIT TR (50%) Th - 7z.

5) ffitk FDG 4ERIOHK L 7 KT %
DIE L A Y T (86%) CBEMEH) (100%,) A ks
LizoizxtL, SFDG o BfF L 7 IXkT
A (43 %) CREMES) (6090 OBGEN H E D
BTeE ol

PAE X v ifinie BFDG 455 o FEIC X 2 itk
O AR L BE R B) O S O TR b 2 R RE
THY, LYbIFEEHOUEO FRICEN TY
BrEZOLNL. ERHEI#O BFDG OEHFD
HERB I D E O OEb & Rb 3 F F i f5iE
LEZLNT.

BBARE I 72 72U 2 K U S i
FE AR X ORE ZNERIET R, FA e,
FRIERE A RS L E 1
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Summary

Accumulation of Fluorodeoxyglucose in Ischemic Myocardium:
III. Assessment of the Effects of Coronary Bypass Surgery

Nagara TAMAKI*, Yoshiharu YONEKURA*, Keiji YAMASHITA*, Michio SENDA¥,
Hideo Sai*, Kazutaka YAMAMOTO*, Sadahiko NisHizAwWA*, Kazuo HIRATA**,
Yutaka KonisHI**, Toshihiko BAN** and Junji KONISHI*

* Department of Radiology and Nuclear Medicine, ** Department of Cardiovascular Surgery,
Kyoto University School of Medicine, Kyoto

Positron emission tomography using !3N-
ammonia and !8F-fluorodeoxyglucose (*8FDG)
was performed before and after coronary bypass
surgery in 14 patients with coronary artery disease.
The predictive values of preoperative uptake of
ISFDG in the hypoperfused segments were assessed
for postoperative improvement in regional perfu-
sion and wall motion.

An improvement in regional perfusion was ob-
served more often in the segments with an increase
in 18FDG uptake (649%) than those with no in-
crease in its uptake (31%) (p<0.05). An improve-
ment in regional wall motion was observed more
often in those with an increased FDG uptake
(78 %) than those with no increased uptake (20 %)
(p<<0.002). Furthermore, among 14 segments with

an increased 18FDG uptake preoperatively, 7 seg-
ments (50%) showed a decrease in uptake post-
operatively. These segments tend to improve in
regional perfusion (86 %) and wall motion (100 %),
as compared to those with similar 183FDG uptake
(439 and 609, respectively) postoperatively.

These data suggest that preoperative uptake of
IBFDG may be valuable for predicting improve-
ment in regional perfusion and wall motion by
coronary bypass surgery. An increased !FDG
uptake may often remain after the surgery, which
is considered to reflect tissue damage in the
ischemic myocardium.

Key words: Positron emission tomography,
Coronary bypass surgery, 8F-fluorodeoxyglucose,
Wall motion, Myocardial ischemia.
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