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Abstract
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Comparison of Exercise-Stress Single
Photon Emission Computed Tomogra-
phy With Thallium-201 Reinjection
and Postextrasystolic Potentiation to
Assess Myocardial Viability in Patients
With Myocardial Infarction

Satoaki MATOBA™
Kenji MIYAO
Sakae TAMAGAKI
Maki KATAMURA
Akiyoshi MATSUMURO
Hikari TSUIJI
Makoto KITAMURA
Hiroki SUGIHARA™

Myocardial viability was examined in 20 patients with myocardial infarction 24+ 3 (mean +standard
deviation) days after onset. Postextrasystolic potentiation (PESP) was measured by left ventriculography
and thallium-201 (T1) single photon emission computed tomography (SPECT) redistribution was assessed
after stress loading and reinjection of T1. The results were compared with the improvement of left ven-
tricular segmental wall motion after coronary revascularization which was performed successfully in all
patients.

The uptake of Tl was impaired initially in 41 segments, classified into three groups : normal group, 13
segments with smooth reversion to normal; new fill-in group, 15 segments with a new fill-in after reinjec-
tion of TI; no fill-in group, 13 segments with no fill-in after reinjection. When evaluated by the PESP
before coronary revascularization, segmental wall motion was significantly augmented in all segments in
the normal group and new fill-in group (p<0.001), but not in the no fill-in group. After coronary
revascularization, left ventriculography revealed that segmental wall motion was significantly improved
in normal group and new fill-in group, but not in the no fill-in group except for mild improvement in five
segments. The sensitivity and specificity of PESP (90% and 93 %) and T1 SPECT (80% and 100%) for
improvement of segmental wall motion after the coronary revascularization were very high, with the
accuracy of either method attaining 87 %.

This result indicates that both TI SPECT and PESP are useful for detecting viable myocardium in
patients with recent myocardial infarction.

Key Words
myocardial infarction (acute), radionuclide image (T1-201 SPECT), myocardial viability,
postextrasystolic potentiation
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LR EEAE B DAFZEERAL .U EFBREE BE (viability) DEF
fifi (3 EMATEFEMOBEREICEETHS. BEKRNE
JE ML EBAZ DL BR A2 BE O BF A 13 F T BEEBY B X Ol
- A A—TOEILLENTVE, L)bITE
Y& thallium-201 (T) MG ¥ ¥ F 775 7 1 — 13 F DFF
liN—EZ#Ho T35, BEDOEEBRITLIHERER
BN T A LB BH L EN, ThEe) Hikk
L THBEEOFRAEIHRES N TS, —F,
MR CAUE T REIE5# (postextrasystolic potentiation :
PESP) 3Bt 2 LIEFRED —D & S h, LHhERAE
BEOFHEICFIH SN TV, 22T, BWOHEE L
BRIZBIT 5.0 HERERFME L L CoESAER/F
##VE T1 /(- single photon emission computed tomography
(SPECT) & PESP % HARE L 7-.

Xt &

1992 4F 4 A-1993 4 3 B IC AR WRELL AR E
i 59 Blrp, EEIIRMAMAREREEICKIIL, 17 A
B EBH B /B ERE T1 085 SPECT L EZE 5 % T
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(percutaneous transluminal coronary angioplasty : PTCA)
F 2 IEEBIR/ N1 /SR 75 7 MiF (coronary artery by-
pass grafting : CABG) % fifT L B & ez % kL 7- 20
Blaxtg e L7z, FE#id 46-76 %, FHER 63+8.4
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1. EEBEVEF/BaE T1 /0 SPECT

BB A W/FEEE TI.O SPECT 12, Wb &2l
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y—7RHW, 25W XHRMHKBL, 35TLIC25WTD
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Fig.1 Left ventricular myocardial segments on SPECT images and
left ventriculograms

The mean value of standard deviation from the normal value
within the segments is defined as wall motion index.
SPECT =single photon emission computed tomography.

FHL 45° > HARIFL45° T T, 1 FE30P, 60T
30 5D 180° INETIT o 72, 7 — & A T3 Toshiba
B GMS-550U 2 vy, ) PFIVEIEE 3 HAL-Y
> 7 L7z1%, Shepp and Logan filter % i\ CE{Z B
KAfTo7z. B 5MN7: SPECT BN EEREMIE S
WCBITBHEER 5 BBICHEL, SEEBO TI £
BFOREY 4 BRICAI7IEL. T42bbo: F
#, 1 BEET, 2: $%EEET, 3: SEETEL
7z (Fig. 1). BEEBROBFS Mk, BEEROTHE
(fill-in) BEElE, RAa7H»2F72E330560F 721311
BEL-EREERLL.

2. EEEY, MG RIEE

EZEERITVTNS BW OHEERE 34 B2
fTL. BERMICEEORICERS T —T V2
AL, BAXESR Cardiac Stimulator, SEC-3102 % fv»
TREARIE OREHA % FIBRTO RR FIFED 50-60% 1Z5%
E L CHRTHAHL 30° THRFEL, 9 —914 v E%H
WIS ME 158 PESP DEFli2 7o 72, T4 b b
HR & 5040 & BN R O OIERR A B £ OY
WG E PL—ALTI00AD T — FEHELEE
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Fig. 2 Measurement of wall motion index
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Left ventricular wall motion images were divided into five parts (1-20, 2040, 40-60, 60—80, 80—100). The mean
standard deviation for each part was compared before and after ventricular premature contraction.

Cont =control;

L, IEH 200 B4 & DRAL% standard deviation (SD)/
chord £ LTEE LA, TIFREMIET S L9 55K
AEIL, SEBAOI— FOEESD S DRLOFY
fiE % BEEE)F54Z (wall motion index : WMI) & L 7= (Fig.
2). BHEIRICB T B HIUER LIED WMI &R &
T 50400 WMI DZE% AWMI & L, PESP (2L 5B
EEREEOREL L.

T, EIATHRMETHR (PTCA & 3 »H /213
CABG 1% 1 # B) \ZHE1T L - A Z &5 & % FAR AT
L7:. WMI OBREDHRETIZL D 0.6 mean SD/chord
DExREBESNELER L.
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PESP=postextrasystolic potentiation.

T, p<0.05  FEZDHEL L.

L R

1) £ 100 HBHPEFMERICKB LR L-EBRIT 41
BHRTHY, EFERT 13 HIBLG2%), FBHERFIZ15%5E
1 (36%), FEtEREIT 13 #HI% (32%) TH - 7= (Fig. 3).

2) EEHEB X UHEETIZILEE TPESP IZ & 58
EEOYFE X RO, BB TII PESP IZX » THE
TAHEEE L VWHEBAREL, 2L LTHEELR
Wi o7 (Fig. 4).

3) MATHRFEOEZEZIIBVTIE, EFEHLBGHE
HTREEBTHELRON, BUHETIEELY
EeROLEh o7z, L LEBEEICBWTD SHEET
0.6 mean SD/chord LA L DEBEEB) DTLE % R 7= (Fig.
5).

4) LHhBRAEREREM L, EBHEWN/ BEETILH
SPECT L EZE&EZICBIT S PESP DEERIBOBD
80%, 90% TH ), HFEEIIBDBD100%, 93% T
HY, EHEITEL HIZ87% T - 7: (Fig. 6).
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20 patients
100 segments

Defect(+) Defect (—)
41 segments 59 segments
RD(+) RD(-)
13 segments 28 segments
Fill-in(+) Fill-in{ —)
15 segments 13 segments

Fig.3 Flow diagram showing the outcome for initial exercise induced
prefusion defects after 3-hour standard redistribution and rein-
jection
Group A : segments with smooth reversion to normal.

Group B : segments with a new fill-in after reinjection.
Group C : segments with no fill-in after reinjection.
RD =redistribution.

iE i
REWEB ¢ E2RT 5.

EFI1 515k, 5B

SWOEERE 4 FEE%, BEAEEIIR MRS R
1% (percutaneous transluminal coronary revasculariza-
tion : PTCR) THEEIR & 1 DML 90% 5%
W E L7205, 3 BEEBROEENRER CRBLIC 75%
DR BOBITHAH. 1 2 BEEBEF T
7 SPECT T TEEICATTERE, 3 RHEBZEL b iRk
RIEHE AT, BEBECIVHL 2 LHEHBELRD
7=, EEEEE TIXHE 4-5 (CBEEBNET (hypokinesis),
EEERHZE (ejection fraction : EF) 61% % A& 7278,
PESP |2 & 1) 538 5 DEEEEIZE © 520, EF76% T
Hotz. PTCA Btk 3 » ARDEREL TIE, BE
BOHKEIZH S » T, EF70% Tdh - 72 (Fig. 7).

EF2 1%, K

SWOEEERE 5B, PTCRICELDY, EAlT
TR T 22 AEHT 0% Phre $ TE L7225, 458
7% 1 FIERALIC 90% FRAFIRAE X RO TERITH L. &
77 T1 085 SPECT TLARERICHREREE RO, B

FEICL o THORBOYELZRDO Ld oz, EEEFI
BT 5 5Hi 3 DBEEEDTH K (akinesis) 13 PESP (2B T
bk ER T (EF51—52%), PTCA BIhif% b EF i 50%
LY ER RO Lo 72 (Fig. 8).

EF3 128, B

S OHEERE 6 K%, PTCR TR TITE D
B 7 DEEAEN 0% KET THEL, 4 BHERER
fLIZ90% DFEFIRAEH DOTIEF TH A, EFI2 LF
k12 BB OATR T1LFh SPECT T/LAERICHRRRMEXR
HERO, BEETOREOUFELRO b o7z, k£
ZEETHH 2, 4 DBEEFHKT, 58 3 DBELER)H
% (EF51%) Td o 7z. PESP T4 i3 DBEES)ICHE
WA S NLb o7 (BF 53%) 4%, PTCA #4581 3 ICF
EREEER DY E % &7 (EF 60%; Fig.9).
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ROHICMEYE L BERE I, R ) ORREE
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A# (413 H) KEZEEEZZIT, MITHRER, £
HEGEB AU E LM L ERERES D L ERL
2. FLTHATERENOESER/BEE T L6
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Group A Group B Group C

WMI (meanSD/chord) WMI WMI

2.04

,—p<0.001 | p<0.001 | r N.S. I

1.04

—2.01

—3.04

~1.00£0.9 0.28£0.88 | —1.4140.91 —0.450.92 —1.891.16 —1.34+1.02

—5.0

Cont PESP Cont PESP Cont PESP

Fig.4 Wall motion improvement after postextrasystolic potentiation in each group

Explanations of group as in Fig. 3.
WMI=wall motion index; SD=standard deviation; NS=not significant. Other abbreviations as in Fig. 2.

AWMI

WMI Group A Group B Group C
(meanSD./chord) WMI WMI
2.0 N.S.
S.
1.0
0 /
1.0 %
—2.0 )
S
—-3.0
—-1.00+0.96 0.28+0.88 —0.06+0.77 —1.41£091 -045+0.92 -0.34+0.95| —1.89+1.2 —1.48+0.98
_4 0 —1.34+1.02
* P<0.001 P<0.001
S — | | N.S.
P<0.001 P<0.001 —
—5.0 —
Cont PESP After Cont PESP After Cont PESP After
Intervention Intervention Intervention

Fig. 5 Wall motion improvement after coronary revascularization in each group

Explanations of group as in Fig. 3.
Abbreviations as in Figs. 2, 4.
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Viability @ Viability © AWMI
(PESP)

=0.6
e 28 0 SD/chord 30 2

Viability @ Viability ©

8 i 3 6

TLO 5 SD/chord

Specificity 100 %
Sensitivity 80 %
Accuracy 87%

Specificity 93 %
Sensitivity 90 %
Accuracy 87%

Fig. 6 Specificity, sensitivity and accuracy of stress-redistribution-re-
injection thallium SPECT and PESP for detecting myocardial
viability
Abbreviations as in Figs. 1, 2, 4.
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Fig.7 Thallium images and changes of wall motion in case 1

Left : Representative vertical long-axis slices of post exercise
(upper), 3-hour delayed (middle), and reinjection images
(lower) before PTCA (32 days after AMI).

Right : Left ventriculography (control and PESP; 19 days after
AMI) before and after PTCA (4 months after AMI).
201T]-Cl=thallium-201 chloride; EX =exercise; RI=reinjec-
tion; PTCA = percutaneous transluminal coronary angioplasty;
AMI =acute myocardial infarction.

Other abbreviations as in Figs. 2, 3.

WSRO Ch o7z L i LTwab. £72, FDG-
PET I & B0 ilE(CE & oxfHIC X 0 228k T1 O
SPECT & E&h & far/fFfE T1 L SPECT (Z[RIFEELIC
LR L, EEIIRIEEEERE AL 720
L, BEEEIBOLNL LHRESNTVED, 40

201T|-Cl
Ex

Day 28

RD

After PTCA
R (4 months after AMI)

1 10

¥ 20
102%, % 4
& i ;
90 ?Z[ﬁ%%,% )

70 60 g

Fig. 8 Thallium images and changes of wall motion in case 2

Left : Representative vertical long-axis slices of post exercise
(upper), 3-hour delayed (middle), and reinjection images
(lower) before PTCA (28 days after AMI).

Right : Left ventriculography (control and PESP; 21 days after
AMI) before and after PTCA (4 months after AMI).
Abbreviations as in Figs. 2, 3, 7.

DEHF T L SPECT THEHERTCWMED A S N7zl
HEREICB VT, MATHEANER ICEEERCE 200 S5
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¥ 72, T1 .Lff SPECT DFFlilCB VT 1 ERED R
ATYEERGEE LoE, € ORERMEIIX, RE
85%, FREEEE 94%, IEFERE87% Td ), JFREIK
TTAHDDOKREZAONLL DTz,

—7, BEHECTEMEOALNL P> ZBHETD
—EROFEIRTHE L BEEUEZRO L L, &
AR ZESEAE 14 O B /FFEHE T1/0 5 SPECT 12 & 500
BB AR D BEIAS 1 # AR TH o 72 nWH T &,
HBHVFENDTRBEICLZMHBERATHD-0LEX
bz,

2. HRSMIUKERIEREIC & V) BREEIRED & S5 /-]
BOEE

O IEZESE G CREEBH L £ 2 KT 2 L ORED

PHEEREDSFEL TV T, WEFEHIIIZIERGH O
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Fig. 9 Thallium images and changes of wall motion in case 3

Left : Representative vertical long-axis slices of post exercise
(upper), 3-hour delayed (middle), and reinjection images
(lower) before PTCA (34 days after AMI).

Right : Left ventriculography (control and PESP; 30 days after
AMI) before and after PTCA (4 months after AMI).
Abbreviations as in Figs. 2, 3, 7.
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