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Summary

To assess the relationships among wall motion abnormality, myocardial ischemia and ST change in
patients with myocardial infarction (MI), dobutamine stress thallium (T1) myocardial scintigraphy,
and two-dimensional echocardiography (2DE) and electrocardiography were simultaneously performed.

Sixteen patients with anterior MI who underwent 2DE and ECG were studied at baseline and
during dobutamine infusion with incremental doses of two to 40 pg/kg/min. The stress endpoints were
chest pain, significant ST changes, tachycardia (> 110/min), and complicated arrhythmias. At the
maximal tolerable dose of dobutamine, T scintigraphy was completed, and then repeated again four
hours later. Left ventricular wall motion was evaluated using superimposed wall tracings of the con-
figuration on 2DE, and was expressed as regional %, area changes. Myocardial ischemia was quan-
tified by SPECT and measured as regional 9, Tl uptake.

Dobutamine stress testing was well tolerated by all patients, and no complications occurred. He-
modynamic changes included: heart rate increased from 61+9 to 113+11 beats/min, left ventricular
end-diastolic volume (2DE) decreased from 93+27 to 59+33 m/, and mean blood pressure and
ejection fraction were unchanged. In 11 of the 16 patients, redistributions on planar and SPECT
images were observed. Although redistributions were observed in the areas adjacent to infarcts in
patients with significant ST elevation in V3, additional wall motion abnormalities were not observed.
The shape of the ST elevation had no relation to myocardial ischemia. In some cases, wall motion
abnormality can be improved in spite of ischemia.
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Thus, this new combined method is useful for evaluating the relationship between ischemia and

wall motion dynamics.
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{E+3EXFLY, B E3 LT5E
FOOWENBEBEINTWBEY, WFRORETE
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AHFFE O BEE, BEERZHELT = —RiC X
D, ¥, BOLOFEEZ LY v LALHYVvF7 5
74— X YBEL, RIRFICEEE L OLER Lt
Htazlicky, shb LLEBRE L O
FHLNICTRZLICHB. FHMEL D BEBLT
a—KEEGFTILEWE»L, EPAREIT- 2.
EMIAEZRICERASh, ZREENFVWEEH
TWsHFa—7 I 8K (dobutamine) #
Wiz,

il

Vil ik

L o &

FREH 1~20 » B ORiEEFEZE 16 T, 5 12 41,
£ A4, T 6% 35~778) Ths. BBLT
a—[#:% Fv 7z Chapman (biplane) #:GHEHY
Lc&¥in EF 33 47+26% Tbhs. 14
& 1S HIRE QEA T+ 5 BEEMEET,
TEEIRE R & 1T LB 8 HIoNRIE, FERSE
(75% LAE) it o 24, 1 BIRE 24, 28
R4 FI(RIMATRE A T2 00 24) Tho1-
(Table 1).

2. B &

1. Dobutamine &5 (Fig. 1) : £#iso B E S+
XVEALEL. Thbb 2pgkg/min 7 5EE

Table 1. Clinical features of patients

Number of cases 16

Age (years) 61410 (35~77)

Sex (male/female) 12/4

EF (%) 47+6
Extent of coronary artery disease (8/16)
75% > stenosis 2

single 2 8
multi (collateral) 4(2)

L, z0o®IE 3L 5, 10, 15, 20, ..., pg/
kg/min & 5pg/kg/min FoHREL, HKK 40
pg/kg/min ¥ T L. MmATEIEEIC 2% KiE
FEAI D2 L 15 BEaT»LRIELE. #&
i L o, 2. LEXE, EER ST o
2mm PYEDOEH, b5 W3 FEFEER ST o
1mm P EDET, 3. 0% 110/min L E 4.
REROZHE LIFH L L.

2. WL = 2 —[X : {MEAL 38 X O ERIENZIC
T parasternal view & apical view ¥ ZAHET
3HTLiciEEZ L. ARPIEERFEET =
—L, RRoZeHIcEELs -

3. VB : echo window rE# 3 V,, Vy %
BRWieFiEico &, BTt =s—F5L Lbig,
35T LWL T = — RIS LT FRFRE L
7=

4 ZVTLDGHYVF ITT 40— HKRCE
¥ 7%, Ebic dobutamine 5%tk L, ¥
bz v a 3mCi 2FELMTHFELE. K105
®BIXY 2V YALE Y vF Y 54 initial image
%, 485z delayed image %5 L 7.

3. BrAik

Wi 2 —Kh o, IFERY, IEROE
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Fig. 1. Protocols of dobutamine stress test.

BN v — 2% floating method TEQE
¥, FOWERVESE 84FIL, regional %
area change * B L, BEEBRFHEL 2. 4V
v AlMEY v F 5574 -k SPECT #z2H
WL, BAHOFELHEREMCHELL. £
long axis, 4-chamber slice iz>% Fig. 2 0 Xk
Y CHEER 3, 7), BERAML 2, 6), #ER d,
4,5 8) iz 3x3pixel ®» ROI #z¢EL, %TI
uptake & washout #ZH L 7. »w< SPECT
e, BBOT a—ROBWMEE ST, B0
8 L LT %T] uptake & washout %, EEEH)
DIEHE L LT regional % area change #fw,
MEEXEL, EEMORFEMZ 2. EBEL
Ta—-[k ) EZEFELHM L (Chapman ) i%
FHzimx 7=

¥ S

1. aFa2

Dobutamine &1 D B BIEE D3 264+
7.8 (15~40) pg/kg/min Th -7-. AT 2 mm
Pko ST EF 54, KofEomtEos, LER
BIRDEF 2 Hl, LiaEk 110/min icBELZD
DIFITH-7-. ZhdDFTRIE dobutamine b
AR TR L T

2. mMiTBREEEOEIL

ARICE Y, @ LB 61£9 5 113£11
beats/min (p<0.05), @ F¥HfkMmEx 94+14

Table 2. Hemodynamic indices at rest and
during dobutamine infusion

Rest Dobutamine
HR (beats/min) 61+9 113 £11**
mBP (mmHg) 94+14 101+13
EF* (%) 52+10 56+10
EDV* (ml) 93+27 594 33**

HR =heart rate; mBP=mean blood pressure; EF
=ejection fraction; EDV =end-diastolic volume.
* 2D-echo, ** p<0.05 for rest vs dobutamine.

25 101+£13mmHg, @ AE=EFHRT 52+10
b 56+10%, @ ERFFERMISET 93127
5 59+33ml (p<0.05) &7 7= (Table 2).
BN BB LEDRVET, ZhboMfT
BYEEIEHE » (k> dobutamine B EICEEIT &
Mol

3. LERZE{

HES Vs o ST iz kpILT 4RI
hi- (Fig. 3). @ MAEID ST EH (concave ele-
vation), @ 4EIo ST & (convex elevation),
® T EE oA (T wave elevation), @ A&
(unchanged). &I 16 filrh 7 5] (44%) Td -
Iz

4. SUDLLBYVYFIST 14—

Planar f&, 33 X0t SPECT iz kv, 16 f5rh
11 4] (69%) ICHELHERD .
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Fig. 2. Echocardiographic evaluation of regional wall motion abnormality and scinti-
graphic quantification of myocardial perfusion by SPECT.
Upper: four-chamber view. Lower: two-chamber view. Squares indicate sites of ROI. No. 3 and

7 are on infarct areas, and No. 2 and 6 are on adjacent infarct areas.
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elevation elevation elevation
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Fig. 3. Four shapes of ST change during dobutamine infusion.
( ): cases of redistribution. No relation between the shape of ST elevation and redistribution

is observed.

redistribution (+)
[ redistribution (—)

% area change
O improved

% area change
improved and
redistribution (+)

redistribution
(+)

2< (mm) ST elevation
in V; lead

1~2

Fig. 4. Relations between the height of ST elevation and ischemia (redistributions).
Eight of nine patients with more than 1 mm ST elevation show ischemia. Five patients (hatched
and dotted column) have wall motion improvement in spite of ischemia.

6. BEEE)LBIHOBE
B#EB) (regional % area change) & % Tl uptake

ST LR LB HORE
EH ST BRI & EERIH O/ O

BfR% (Fig. 4) iR+, Vs F8icksid s ST |
H#% 1lmm LT, 1~2mm, 2mm L Fic4r it 3
&, ThERTH, 4461, SHT, > LEIH G
BT E346, 36, SHTH -7 ST 2mm
UED ERERLIEFITESFFTRTCESFE
B, DEREEBREVEEELAFRIND
R A o . LEREROR L BEHMOFEC
B—EOERERD R o1

DA% % Fig. 5 1Z553. Regional % area change
TR LI EHBEEOFEELTESESNX, %Tl uptake
&

Y=044X+49 (r=0.52, p<0.01, n=32)
DIEAREZR L7c. BEMICBEAL T, %TI up-
take DEWVETIZE BEEBT REFThH o7, AR
Iz X v regional % area change 7% 10% LLEo
WELBOEME, ST EFR 2mm PEo
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rest
% area change

rest

B#, HiE £ @n

Y=0.26X+17.0
(r=0.36, p<0.05)

2 ze a0 e 8o %
T1 uptake initial

Y=0.44X+4.9
(r=0.52, p<0.01)
5.0
3 .
® 48+ . * e ® o
X 2o | py o ° 3
’ ) .Ee- a:a ci'.o el.o %

TI uptake delayed

Fig. 5. Regional wall motion and thallium up-
take.

Regional 9, area change (at rest) shows a significant
correlation (r=0.52) with delayed thallium uptake.

S5 3plE S, BEERAMECELCIEMLIAFE
REhThH, BEBIL LAREL 2 IEFIF
FELT

7. BRIREER

=B 1 535%, &M B (), BEEBHRE
(=) DEEH.

PTCR iz & v B8iE. Dobutamine A&
25 pg/kg/min. EBIIRER Ti #7: 95%, #12:
75% oM. EHESHIEER, EERBEL LI
AWk v EEZ R L. LERIX Vi A, Vs
< T pigs (Fig. 6).

=6 2: 583%, B miu (+), FIEBALOEEE
BNRE (+) DEH.

#6: 100% FA%E<, RCA kv BiF#s collat-
eral MFELTWw3. Dobutamine AffEix 15
pgl/kg/min, B EEFMICED 5. LEN

FETEOWES#> 2mm o ST L& (Fig. 7).
=6l 3: 69 5%, B R (+), FELoEE
Bk E OREH.

Dobutamine & &% 20 pg/kg/min. #4:90%,
#6:99%, #15:75%. HEEFMICEL1FERS
, FIRALOBEEEIIE O M ICHEL TV S, 0>
BRI 2mm oM#E ST EH#7RL, BER
BVWHIEEER % 3F % 7= (Fig. 8).

z =

1. ST LR LBEEHRE

ST LR EEL ST EHOAEN, ik
EEBRFE L TRRD LT IEXHVBDD. KiED
{¥ ST-dominant ST EF (B 5 3 BEESHR
##%, T-dominant ST L& (MA ER) 20 E
i & DEENE W & BRTWB RN T x DRE
i, HXE>» T-dominant ST EFHKER
5T of-. ST-dominant ST FHHIL, BEE
HRFELELLCHEIMERY, ARCHET S
LixcEhnrot.

2. BEBHOFM

BB 2 — X & Y BEES) & ERMICHET 5
ey, EZINESG LIGEGE, EhEb
EHRLERDHS. BEhEGbEoFEL L TR
fixed center method & floating center method
B BN RiRIC O W T, ARHIROEDS
swing LT fixed center method Ti3BEEB)DHY
T2 SEAM 128 L 7= %, floating method % %/
Liz. Fox OfEFITIX, Sl i EEE 255
B - T 72 Tl & Efl iR 12 [RE L, floating meth-
od 2 X V#EMF Liz. = DfEHE, regional % area
change O & BEEBH DR FEE'S'Y L3
L —FKL 7.

3. BIHOER

BY T RDFY v F T TT4—ICBITBE Y Y
L O, EBEFRESLRSEHICIEE IS
&, DD # Y v uptake & FEXAYA ISR %
XL KM+ 3® L xhTws. Dobutamine i3,
dipyridamole * Rz b, FEHFHONHEELS
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EhanDz L Xy, B Sh5EHMEEIIREK
ZRE X Y RBTO, HEHRELRRD &KL
TWsLELXLNRS.

4. BEBHEELELSS

16 I 3 41, BAMERBD T b2 bD
¥, BEEBIHELZRLE. ZOFEEELT @
BRI 2 A0 & L CEEEB 2 R0 X O RiF v
T, @ LHBOEESHRELBRFMLEL, O
ZYV Y LAOBEMHELT LOBMERE 2, &
YoEEAPEZ LIS WELT 3 —RICK HEE
EBFEEEGEE BAFET 2190 L)
WEND BN, —HIERLEET dobutamine
A% (B pg/kg/min) %475 &, BLAMBHET
i, U OBEEPER ODFIEETRES RN T
W3 L &Y 5. Dobutamine A Tk
BRHARGRY, FHERLERITRE, EREZ
R L, BFEEHEMT s LExOND. BEED
BWVEEABE TR, AICX ) EmAEEEL, L
IR IR 328, FREICI B LTRY,
THBRESMBIE L LTRBE STV S AEEMEAS
» 5.

5. Dobutamine &t S TOIREE

FH OBERIITEH T 264 pg/kg/min, 40 pg/
kg/min ZE]o720» 2 FIT bole. —RIZIE
5~20 pg/kg/min VS TV 522-30, Berthe
bR RIE 5~10 B OSMLHEESRE 30 4
iz 40 pg/kg/min CHAF £ TV, BFBL= 2 —RIC
T VBEEFHLBEL VWA, REIRE S HEE
LRBXOIRAPHERRL, BETHBHLRRT
w3, Tuttle & 32 dobutamine i isoproterenol
izl L arrhythmic activity ##z2wE LT
W3, Hx OEFTIOLEETRERY 2 flick
L, HTERIEE L ERNITHEELE.
Dobutamine o #1ix 2.37+023 min & &h
TEIW, RERFPELTL, BEPILEICLYHE
RLPICERELES. REIRUSMHCIEELE, K
FEREFADEFVD oD, FARTEIRED
LDOThote. ARHILEN, WELT=—F
DEHEET=F—%{T>oTHY, FATEIILE

Dobutamine &%#f Tl v F55 74—

ERITAITH Z LAk 5. 15 pg/kg/min Tl
%, mE:SERL, OEXE ST RFhiizs
THlbH Y, dobutamine iZxtd 3K IC AR
ENRHB. 40 pglkg/min (ZBlE L EFIZ, B-
Try =3 BE ShT BT, 15~20pg/kg/
min TEOAERIZERE T, 30 pg/kg/min 2
ZTHO TR LiED 724 T 5. Hinds i3, A
X # v -3EB T, dobutamine 5~20 pg/kg/min
T, DN REDL SR, ILERNEAE, ¥
BE, CHEEREDLRVWERRTVWS®, %
7z Vatner & {34 Xiz dobutamine 10 zg/kg/min
ERE L, DS ERLAVWRSET bhE,
O et LRMMEEES SRz S nSH L i
ELTwWs. FTx DEFTIE, 25pg/kg/min F
TERELZ8HIh 7T HTESAIRETVEZ L
XY, 5%, low dose TORFMBLELEZD
na.
#® #

HiBEEZEH| 12 381 5 dobutamine &fF Tl 85
SUFI574—Tk, DERE V, Vs FEo
ST kR &, EESEARML L OMICHEREE
HEEDHLR, 2oRMMEE L EES L ORIC
BEECEELRED R, o, EESBNLEZ
b AEEHAEAMTIE, BRAH3 bbb
¥, BEBIRET IR Do LER, WE
DEZa—FBLORZ VT ALHFY Y FIT7 4 —
PHAADEIARKE, Bl EESORELE
25 LETCHERLEALN .

= #

O EERER 23t L dobutamine BRFL S v
FII77 4T, HBLz = —FLLERE
RIRGICCER L, M, BEES), #HEH ST £iko
BEIC > W TR Lz,

SR I RTBECMp HEE 16 4], dobutamine A%F
i¥, 2pg/kg/min X Y BASA L, FK 40 pg/kg/min
FTE L. AWodibRlRoHER, LEX
L+ ST oF/&LER, L% 110/min, FRER
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DERFLIBFE L L. BRAMRICEEL %
dobutamine #rikL, ¥y Vv v s ImCi &
FHR2MICEE L, initial image &, 4 BRI
delayed image %##i§ L7c. EEEESI, Wi/E
LD a—[X Y regional % area change #ZH
FTHZLICE VML ElLoBE D, FHERK
L7 SPECT #Xx v % Tl uptake & washout
FHEHL, BRORFREMA THEL .

Dobutamine A#FicfE ) APHER, FATES
BEOLOTH -, MITEIERED BT,
O 61+9 225 113+11 beats/min & E&.,
FHkfE i 94+14 25 101+13 mmHg, £%
BRI 52410 25 56+10% & R%E, K=
EREIAREE 93+£27 225 59433 ml L LIk
Planar ## X8 SPECT &<, 16 5+ 11 fijic
BOGe@wk. Vs HET 2mm Lo ST E
RERLEGICE EERABECHEIM L B,
BEBRE AL T L bbb o/, ST EA®
BLEMoFEL TRBHELRDRr /. &Y
VALY VF T T T4 —TEAMERDTYH,
BEEENIL L AWET HEFIBEFEEL

VY LMFYVF ST 40—, BIBLTa—
H, LERO3IEEZEA2ADER Be 0FER,
i, EEESHRE, ST RLOBEL2ZELS LT
FHTHho I

BEFREC RN BV, PREGHES 55 £
K, PHhREZERK 4AEREE BLEARKCEHLE
+.
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