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Abstract

The identification of hibernating myocardium is important for selecting patients who will benefit from
coronary revascularization. The relationship between echocardiographic and radioisotopic markers of hi-
bernating myocardium and postrevascularization recovery of myocardial function was investigated in 21
patients who underwent successful revascularization. Each patient underwent low-dose dobutamine stress
echocardiography and thallium-201 (®'T1) scintigraphy with reinjection before revascularization. The
presence of contractile reserve in dobutamine stress echocardiography and Tl uptake in T scintigraphy
with reinjection were defined as markers of hibernating myocardium. Follow-up echocardiograms were
evaluated forimproved regional wall motion in all patients at a mean of 8.6 months after revascularization.
Sensitivity, specificity, and positive and negative predictive values of low-dose dobutamine stress
echocardiography for indicating recovery of function after revascularization were 75.0%, 77.8%, 81.8%,
and 70.0%, respectively. Sensitivity, specificity, and positive and negative predictive values of *'Tl
scintigraphy with reinjection for indicating recovery of function after revascularization were 91.7%,
55.6%, 73.3%, and 83.3%, respectively. There were no statistical differences between low-dose
dobutamine echocardiography and 2°'T1 scintigraphy in predicting postrevascularization recovery of func-
tion patients with hibernating myocardium.
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dobutamine & #f.[» T 2 — B & 2 [ Tt 6k O SE i
EEW 0TI LB VFTT T4 —EEIEEICE AL
f5 viability O &FAlfi % M14T B M 4 18 AR E Bh &
FELHBRSL-OTHRET 5.

MR EFHE

1% 1992 4E 10 A-1993 £ 3 A OIS EBIR /S
A 7S ZH (coronary artery bypass graft : CABG) & 5 \»
XA IR E TEEIARFL BT (percutaneous transluminal
coronary angioplasty : PTCA) |2 & % MATHEMN % £
L, WR@MER I AT BERRT) % #ER2 L 22 f | O AR
261 21 BI T3 o 7=. WIRIE CABG BT 11 6, PTCA
EBID10BITHo /2. LHEEREDL S MITHRET
TOHMIZ 54213 BTH o072, MITHEMENICIT-
LEBREL T, £FICBVW TEERTEERIC
AHA 78 90% LA E DB BEREOFRF LB 72. 40
DIRE T, MAREEEOWRE L1 - TEEEES
BEDA7% L&D 1 5 EIC akinesis DR RO d D
R L7 OHEEOBIEARL LT, LHE
ERESHHCILTF V74 A7 4 ¥+ —¥ (creat-
ine phosphokinase : CPK) ZSIEHME®D 3 5L Lic L&/
L, MBZGEM 5% U EICERTHIEE L. OE
RIpr R, Big O o — BT R % b I SIS E ik &
IR ORECEH L - EEREEEHRISAERNT
TR 1281, EEBEKA 26, HFEERA 76T
Holz. MEREEHOMITHRKIIOHRTREREL LT
&, 1) WREBEHOBEIRRETNNAIRT 57+ b
5\ I PTCA SMZICHE B REL DT, 2) Mgk
#1247 o 72 dobutamine B /[T I — L TREIMFTR %
DOV L L L, HROERKIE 571191 KT, #
AZE 1861, L3FTHo7z.

EHIH U TUO R ZETRIE 4 AR (2 dobutamine B
LTI —REEER L 7. Dobutamine B D iZ
TTICEHE L-FEZH WS, $%bb dobutamine
% 8 ug/kg/min X Y 5FEEL, 54 T & IT 8 ug/kg/min
FOHEL, &K 40pug/kg/min T TEF L7, Dobu-
tamine BT DR T HEHE|IZOWTIZTTICHE L -
ZH 729, Beta EWHI % EL T RTOEFIIONT,
dobutamine H 0T I — RIEEY H b AR 2 #kkt L
7z, A EOBFFETIE 8 ug/kg/min % K& dobutamine
BfE L.

Wl a—Koiskicid, Hewlett Packard !

SONOS 1000 % Fiv 7z, Freeland 87 ¥ # VE{ZIRHT
ZBE2 AV 74 AN THY, EWERSIE, £
BEEITE FLES L V), (ORER 4 ERTE, (RER
2HEMED ABEOTY ¥ VERZRREH L. KHE,
KM & dobutamine BTk, BABWE, BHETHO
TV NVEBR T 4 SEBEEICFERERL.

4 FEFERLTI S VEEGEEHWT, BEEEOF
flfi % 47 o 7z. ZEZEBE% Segar 57 & FIBEIC 16 DHHEIC
TEIL, HEBROERER L HE L (Fig.1). &5
BEZD\WT, BEEB)% hyperkinesis 0 5L, normokinesis
1 &, hypokinesis 2 &, akinesis3 &%, dyskinesis4 & &
REERL, BEBLTRAFMLA. 203w, LA
REOBE 7217 Th <, IEHOBEERADRZE DT
fili L7z, R CBEERIRY ¢ 20 5 BEFERO LS
TEIZOWT, BEHAIT A ETEHRTRLZD
D% [FTEEEBIZA 2T A 7 v 7 A (regional wall mo-
tion score index : RWMSI) & L7:. {&HE dobutamine
BHIT L ) EERBOBEER DY E L R, RWMSI
7% dobutamine & 5-RIICHEB L T 20% LR L2 &
SIPETHRREED D LHE L. SEOMETIE, 2
ADHERERIZL Y EEBOFMEITo72. TD2AD
HEREIZOWT, EEACHEB LA 10612815
RWMSI @ intraobserver variation 7% & U°IZ interobserver
variation % #R5f L72& Z %, intraobserver, interobserver
EHITEE10% LT THo /.

B LT, (OHEERE 4 BREHBICEH T
By F77 74— (SPECT) x EfiL 7. BHDOFHE
LT, 6B L MLy FIVERETY, 1546
IZxF L adenosine triphosphate disodium (ATP) & %
Fofz. FLy FINERGEEOFETT, Bk
BRI 74MBq O Tl 2 EHE L7288, S 51230 F0/
B e L. AMERERLZ S U 3 BEZIC
37MBq D Tl ZBMEE L -BEEEZR BRI L.
ATP &7i%, ATP % 0.15 mg/kg/min T 3 &R &##%
74MBq O Tl #HEL, 52345 ATP & % #
BLAY., Ly FIVAERLARCANEZRERZ
HUICHEEEER &8 L7-. #1812 General Electric
B 400AC 7z & UMIC STARCAM3000 % V>, HSHEaRIC
BIF2BEDOHETITo728. EE% 9FEIZHE L
(Fig.2), BEEFIBICHEEERR T TIO fill-in 2 389 7:
& &IT viable L HIE L7, FBEHEE R CHEELRMIC
EEEAD 50% LLED TI B AAEFED BFEIC
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Fig.1 Diagram of the modified 16-segment model of the echocardiogram with areas of coronary artery distribution”

LAX=long-axis view; SAX PM=short-axis view at the papillary muscle level; 4CH=four-chamber view;
2CH=two-chamber view; LAD=left anterior descending coronary artery; RCA : right coronary artery;

LCX =Ieft circumflex coronary artery
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Fig. 2 Diagram of the 9-segment model of the *'Tl scintigram (SPECT) with areas of coronary artery distribution

Abbreviations as in Fig. 1.

fill-in 7%d % & $5%E L 723, Fill-in DA D ¥|%E 1 dobu-
tamine B[00 L I —KEDRKER L H S %2\ 2 ADHIE
EAT - 7=,

CABG fEFIIZ D\ T3tk 12.3+1.4 # H, PTCA fE
Bl DWW TR 53111 7 H, &ETIEIME 8.6+
3.6 7 A DB O o —REEEML, KHE
H{EIZB VT, FZEFHEIEO RWMSI® 20% Ll Eojd
RO L FITEEHHES ) EHE L.

HEETRCEY HEERZTERL, HetREe L
T, paired % 5 UNIC unpaired t-test, Fisher O [H %M
KEHEEEH, p<005 D& EFHLHEL.
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Table1 Hemodynamic changes during low-dose dobutamine infusion

Low-dose dobutamine

Rest (8 pg/kg/min) p value
Heart rate (bpm) 61.3+9.2 69.61+13.4 <0.05
Systolic blood pressure (mmHg) 110.3£13.4 124.7+20.5 <0.05
Rate-pressure product (X 10%) 6.8+14 8.7+2.1 <0.05
Regional wall motion score index 25%0.2 2.0+04 <0.05
RWMSI in patients with contractile reserve (n=11) 24102 :I NS 1.71+0.3 :l <0001
RWMSI in patients without contractile reserve (n=10) 2.6+0.2 23102

RWMSI=regional wall motion score index; NS=not significant

TREED D R & L WIESI & THEEZ* RO 2>
7z (Table 1). 21 B 1561 (71%) T, B 2Tl LFF
¥V F T 7 4 — (SPECT) TLHHEZESERIC fill-in %
2%, viable & HIEWEETH o72. Table 2 IZ{EHE
dobutamine B LT I -k & T LFHY U F 55
74— DFEROLBERT. 21 F19 15 FIZBWTYR
T HRRE DA & &LV viability OF S —F L7z, 561
WKBWTEWOTILHY Y F75 7 4 —CIIBEER
% T fill-in 27RO 775, {KHE dobutamine &Ff.[vT
I-RETRIHETFREEL RO L b o /2. EEFERR
20 1 B T3 EH = dobutamine 7.0 T 7 — [T
HEFRELZRDLIII P b OT, A OTLLE Y
YFT T 74 —TIZHEBHET fill-in 2D R P o7z,
MATEEM BRI O RWMSI i3 2.010.4 & 7RI
HBLTHEEICEE L. 20% LLED RWMSI DS
TR0, B EEINED ) LHEL A2 DIF 21
Birh 12 61 (57%) TdH o 7z, MATHEM RIS DB
EENE DA & K & dobutamine B[ T I — Xk
WX BYBETFHEEDFELR O CICAMOTLOGY ¥ F
7574 —BEIERICLS viability DEEOHE %
Table 3 |Z/R 9. K& dobutamine B0, T I — Xk
TIFETFIREER RROT, DTILHY v F 7574 —F
BHEE T fill-in 23897 5 9 3 flCldBEEgiciE %
B Lol BUHAOBRESNEOFELEEEL L
2L &0, {EHE dobutamine BF LTI —FiER & U
WOTLLRY Y F 757 4 =12 &L AREEBIRED TR
DKL, 4FEE % Table 4 (27”7 . {KMH& dobutamine
B O I -HEREFOTILLGY v F75 714 —F
BRI HOB LR AME R REEATE MER % 3R 72
A, MEIENEBEZ2BO LD o7, BERBRERD
BEHREOFHUMIBVT, P TILHY Y F75
74 —BEEEICE L, EHE dobutamine &[T

I — [ T3 positive predictive value 5% €, negative
predictive value 2ME\VMEM % R0 725, HETHAEE
EROLhoT.

% =

BEHERE LA T 5 0HBEERER I L TIITH
B OBCOFELRET 5 S\, HEFRROBES)
HESHFL D 50 E, T4bH hibernating myo-
cardium (Z&-R.UFR) DHET A 0B HEE 2 5.

RHENELOLI-RICBWT, HEERERORES)
A% akinesis Td o T b, £ OB EASVIUEE D EEES)
JUHE (postextrasystolic potentiation) % 32 554 1L, #
FEWRIBZIUHE T FH BE (contractile reserve) A53 5 (% D4
B viable TH %) LT 5 Z LATTE %0, {KH
& dobutamine B (v 2 — R T b IR F i B & 320
LEELHIZ, WHhWAILAIRLHEBHTE, IITHE
B L BRI YUESEIFCEALEIONS. L
ITHEMBI RO ESNENDFEL L L2L &
DEFEIC L DA BAHRIBORE, $HEE, positive
predictive value, negative predictive value {2231 3 80—
90% & i SN TV 549,

LDHEESHEH OBEREERD stunned myocar-
dium (FAELR) DRI DV TIZEF & dobutamine &
Fror I — Rk E BEFREL OBIC L W—F%ED
HllidgEanTwam, La LILAE dobutamine
AL 2 — Rk & &M OE ORI & & 2T 5
YYFT T T4 =R PET % EOBEEREIC L B vi-
ability DREIZ OV TOBREHE, T213LA LT
bhTwizv, SEOMFETIX, MEL.LCHEERORE
EEECBHRICEEREORELETHEMICB W
T, LHRLHDORHIC DT E dobutamine & L
ITI-RELOTLLHY VY F75 71 —BEEEL L
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Table 2 Comparison of results of dobutamine echocardiography and

20T} scintigraphy
Tl scintigraphy (reinjection)
Fill-in
Present Absent
Low-dose dobutamine
echocardiography
Contractile reserve  Present 10
Absent 5 5

Table3 Comparison of dobutamine echocardiography and *'TI
scintigraphy for prediction of improvement of wall motion
after revascularization

Improvement of regional
left ventricular wall motion

absent (n=9)

present (n=12)

Low-dose dobutamine

echocardiography
Contractile reserve  Present 9
Absent 3 7
Tl scintigraphy (reinjection)
Fill-in Present 11 4
Absent 1 5

Table4 Comparison of dobutamine echocardiography and 2'TI
scintigraphy for prediction of recovery of left ventricular
function after revascularization

Low-dose dobutamine  TI scintigraphy
echocardiography (reinjection)
Sensitivity 75.0% 91.7%
Specificity 77.8% 55.6%
Diagnostic accuracy 76.2% 76.2%
Positive predictive value 81.8% 73.3%
Negative predictive value 70.0% 83.3%

BHRET L7, 1K E dobutamine BT I — [REANUX
MEFHECHEEZFMET 5010 L, BEFREIDL
BHERP LHORBEELFMLTBY, MEIRZE
Lol-BBEFMLTWAE. Lido TIHETFHiEE:
D LPAITIE, FOEEIL viable &\ 2 505, LT
FiEhe 2 D 2\ 5 5 nonviable & 1d 2 B WETREMEAS
HbBH., WHZ B L, viable 2 0FFATT R TIHE TR
BEEETDEIIVARVITEENSH L. & ITKRL
BoBEIE, FTEREEMICBIATVEIEDLS,
viable TlddH > TOAE TR FHEEERETE L
WIBEAbH Y 9 A, Simek 530 viability DFRHIC
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BOTLOGY Y575 7 4 — D RAEORE, HEER
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BEbH 5.
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BiEEERIT) SV, BOMEREER L. BFWE
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B o LB ER E BHEER LT BT 55810
B, OTILEY Y F 575 7 4 =12 & 5 viability B i
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THAMEED 8D TRFT AL, PTLLHY ¥ F7
5 7 1 —HEH & dobutamine B[ T T — ¥E I H#
LA DR DR < %2 2 TTREMN D 5 .

LI a—HEICLBAROCHREDE T HHELD
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LT—BIcAVONE Y ¥ — 54 VETIZIUER
BEBRKOBEL V) LI I-—HETHELNLIKRE R
BEHRIPRELTCLIE)APHEL 2D, &K
akinesis D FEIRIZ D\ TIZEH & dobutamine B IC &
D UEHAEEE I KA T 2 0B 27l 3 5 2 & 2%
HEETHHLEZOLNS.

DEnZ Eht, 4RO TIXEREIC K 5EH
fTolz. 4%, BRECIAFHEERHFEICL
% EHl O BHIRE 2 17D LEVH B, 72, IR
EoZEALd F Mm% €2 HEOREFEI
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ZEICED, KROHDRBOBRELED B Z LH5
BTHIE0EDP, SROBRIAIVLETHS.

SEOKETTIE, LR OHOIEL L TIUETHEE
¥ROLIEE Lz ETFRiEOHEEEL LTIk
RWMSI ® 20% L EodgE % vz, Ld LA
1258 % akinesis DFERDEI A DL\ 13 L RWMSI
EAE , HIT hypokinesis DFRIBDEIEH LT E
RWMSI DHEEN L 25 TREMN D 5. REESE T
BB OB AR T T Z D L) R EE LR
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