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Abstract

The effects of intravenous administration of tissue plasminogen activator (t-PA) followed by elective
percutaneous transluminal coronary angioplasty (PTCA) were compared to those of direct PTCA (d-
PTCA) in patients with acute myocardial infarction using dobutamine stress echocardiography 1 week
and 1 month after the acute episode.

There were 12 patients in the t-PA group and nine patients in the d-PTCA group. Dobutamine was
infused at incremental doses (5 ug/kg/min for each 5 min step). Wall motion changes were classified
during infusion into four patterns, improvement, biphasic, worsening and no change.

One week after the acute episode, seven of 12 patients in the t-PA group showed biphasic the pattern
and five showed the improvement pattern. The biphasic pattern was observed in three patients in the d-
PTCA group, worsening in one and improvement in five. One month later, the biphasic pattern in five
patients in the t-PA group changed to the improvement pattern. No patients in the d-PTCA group showed
changes in the wall motion pattern. There was no difference between the two groups in the frequency of
the change of wall motion patterns 1 week and 1 month after infarction, but the improvement pattern was
significantly increased from five to 10 patients in the t-PA group after 1 month (p<<0.05). The sensitivity,
specificity and accuracy of the biphasic pattern in the t-PA group for indicating remnant coronary stenosis
were 78%, 100% and 83%, respectively.

Evaluation of wall motion pattern by dobutamine stress echocardiography is useful for assessment of
reperfusion therapy for acute myocardial infarction. The administration of t-PA followed by elective
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PTCA has similar efficacy to d-PTCA.
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BRKIZ BT 5 0FE DK BABUERIELHER S OFER
»o, SWOHEEICET 5 BEREEIARED RS
HBIURPFRIUETAILPHALLIC - TE
7o, ZIUCIIREEIRA AR ERREL 54 L 7 MER
Ry EBIAR BT (direct percutaneous transluminal coro-
nary angioplasty : ¥4 L 7 F PTCA) &% 1), &L T
BHBREDIT) PREHFR N, LDEE LWIHERET
HHLEEINTVE, L2L, RERIEDHERTOIES
AT R B EEIETIRZ W, —F, 77 A3
7 — 5 iEMALEF (tissue plasminogen activator : t-PA)
% &k BRSNS RREL, HBMEHET
BVWHERENIEON, T34 TT V) Binr
SIZENRTWA, L L, REIEBRICEEDOIRA
Pk L, HRICPTCADRLELRB I NS,

K TIE, LAEESMEIC -PA BBIRIXS X
D EEERICERE L7z, EEMEICPTCA Z2E8ML L
EBIE, ¥4 L2 FPTCAICE ) BRHETICHT) L7
FlliconwT, BEEB)CT 2 1AMBE 1 AROHE
BB 14582 % dobutamine BT LTI —BEICL D 1
BHRET L7,

MR EFE

HRIZEELHEETCAKRLAZUTO 2ETHA.
& 1 Bld, +PABEBIRMIZS 21T o % CREEHR
758 %1T\>, TIMI (Thrombolysis in Myocardial Infarc-
tion) MEIN BLU M OFEBELHERL, BICHESM
B (BIE 14 8%%) CHEEE 21TV, BEREREN
ISR PTCA 12X 2T 50% LLF CF¥ 14.6%)
DAL L1 128ITH 5 (-PA B). F28E, Ak
BOBREEELTESHAELRO, BERIZFYAL b
PTCA ¥ /{7 L, 50% T ORFEHRELLo729HIT
%2 (d-PTCAE:; MERT ¥ MEBI A &ED). WEELD
BHELRLOAMELREI LIERNIEho .

LB FE 1 BREI% B & U1 » B2 dobutamine &

Myocardial infarction (treatment),
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Thrombolysis,

Selected abbreviations and acronyms

PTCA =percutaneous transluminal coronary angioplasty
t-PA =tissue plasminogen activator

LTI —REE AT L. «PARETIE 1 ARE DR
ERfTHBETEREL 2T, AEREZROIE
Bl (9 Bl) \ZFEHREY PTCA 21T L, 1 » ARRICHUE
LT a—RiRE% To72. d-PTCABETIZ1 # ARD
BBIRERORIZICEF LI I —MRELZfTo /2.

LT —3B 21X ESAOTE # (Italy) A F L AL I —
fRATSEE AT SIM7000 ZfEA L, #RALTIZIE 2.5 MHz D
e ELER % 72, Dobutamine X553 5 ug/kg/
min & DBAZEL, 5ugkgmin$ D5 45TLICEELL.

WTHEER, 1) FoREEROE, 2) ZEMAE
ROWI, 3) BT - WiER COBEER, 4 BE
B58, 5 BEGHAKE L. BERSEZ 20 ugke/
min Bl k& L7z, 1ABBOARRER TIIEER
BEAOESZELZE LT, 30ugkg/minETEL, 75
% BELAKEBAZWI EE L. 1 2 ARIEERXR
40 pg/kg/min & L, BIELHEIE 85% ZEKRE LT
L%, 10 pg/kg/min 58, BHAHERSE, 8
SHRICERSEERE - - CRIRME - TR
Oy FN—TEBEABEO/S—VF VI -
F—IFYFVERE LTREL. 212 FEL
ERNOH V-V FEEBEOE, vvv =y MHOH
BMEEHC & 5746 LRE % FBERED 1,3,5 5EICE
FEL7-.

AT D%, American Society of Echocardiography
Recommendations D532 (ZHEVy, 16 TEIL-AE R
O OREES) # RERIIC 5 BB (normal=1, hypoki-
nesis =2, akinesis =3, dyskinesis =4, aneurysmal =5) |25
HL7:. ThEABOaI Ea—F%—ICANIL, 165
EOREEEN R 27 ODFHETH HEEEBA 2 7 ol %
BH L. Fo8ERBEICBT A LREMESRD 5 ik
g0 b, BRECEESRE S SN CERE
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1. BEER

t-PA B L d-PTCA BBICBWT, BEREEUND
E#, B creatine kinase (CK), & CK-MB (muscle
bone isozyme), s CK E:EW[E, EETEEIRK, HE
BEOEICEEEZERRO LD o72h, +PABETHES
WRIREDH, d-PTCA B TR FITRIREH S AR
& - 72 (Table 1).

2. Dobutamine A HE

1 BRI #% DFH dobutamine #5813, t-PA B d-
PTCA BETBDB D 20.1, 20.0 ug/kg/min TH Y, HE
ErROLhol. #THAIZ, PABTIIEEHE
L7 6, METHE4 6], RRKSGEFE1BITH- 7
d-PTCA B TIIEEEBNEAL 4 61, LBUE 26, HIE
DHBEE3BITH - 72,

1 # A 4 D) dobutamine 3 5-8 (3, t-PA # 25.5,d-
PTCA #f 22.8 ug/kg/min TdH o 7z, #THHIL t-PA B
TISEEEBEAL 2 61, CETUHE 6 B, BRELHAEENLE
4BITH o7z, d-PTCA BETIIBEEBE 461, (1%
T2 B, BEOAKENEIFITH o7 -PA BETIZ,
1 BEB TNy — V22 L 1 s ARE Y — >
WCELL7Z5BITIE, 1 2 ARO%FSED L AREIC
WLEML T 7z (F39 S ug/kg/min). 1BRE#B SO
&b BRI AT I IO EIR % FR 2 22 ER %
, LHBEESCHRUAERE EOEELAHED R
oMo,
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Table 1 Clinical characteristics of patients

t-PA group d-PTCA group  p value

Number of patients 12 9

Age (yr) 58.0+10.7 57.0+11.9 NS
Peak CK (mU/m/) 451.3+348.8 592.8+301.8 NS
Peak CK-MB (U/]) 256.7+t153.2  308.0t137.8 NS
Peak time of CK (hr) 12.7£4.2 15.7£5.0 NS
Left anterior 3 6 NS

descending artery

Left circumflex artery 2 1 NS
Right coronary artery 7 2 NS
Residual stenosis (%) 92.01+6.6 16.7+£17.7 <0.0001
Multivessel disease 4 3 NS

CK =creatine kinase; MB =muscle bone isozyme.

Table 2 Wall motion patterns 1 week and 1 month after the acute
episode of myocardial infarction

t-PA group d-PTCA group

1 week 1 month 1 week 1 month
Improvement 5—10 5—5
Biphasic T= 2 3—3
Worsening 00— 0 ]l —1
No change 00— 0 00— 0

Improvement : sustained improvement until maximum dose; Bipha-
sic: improvement at low dose and worsening at high dose;
Worsening : no change at low dose and worsening at high dose; No
change : no change from baseline to high dose.

3. EREE)/ Y- ORE

MEIZBIT L EEEEE Ny — Y OHEBERT
(Table2). MEfL dFBHBFIIHRE Lo TWAED
B, REFUIRO Lo/, 1 BREE, PABETIZZ
T 7 B (58%), TFE S B (42%), d-PTCA BETIZZ
A 3 B (33%), E S B (56%), EAL16(11%) T
Holz. 1 nA%, PABETIIZTHE 26 17%), &
F10601(83%) &7, 1 AMBZICH L -HEFIIEE
WA L7z (p<0.05). d-PTCA B3 4% 3 61 (33%),
B 560 (56%), AL 16I(11%) & 1A% & BEES)
NG — AL e o 7.

1EB%, 1 7ARLDCHEMICAEELROR
Mofz. LAL 1BEBED -PABETIX, d-PTCABIC
HUBEEZEI VD, ZHEGES EDT.

4. BEIRGERAR &DXL
tPABICBWT, 1AMRBICSEE Y-V 2RLE
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Fig. 1 Changes in left ventricular ejection fraction during dobutamine
infusion at 1 week and 1 month after the acute episode in the
t-PA group and the d-PTCA group

No significant changes in ejection fraction were observed in the
t-PA group at 1 week, but a significant increase was observed
between the baseline and 10 ug/kg/min at 1 month. In contrast,
significant increases were observed in the d-PTCA group be-
tween the baseline and 10 pg/kg/min and between the baseline
and maximum dose both at 1 week and 1 month.

No remarks : NS, *p<0.05, **p<0.01.

W=week; M=month.

t-PA group d-PTCA group
— — rapru v
e o

14T -

Wall motion score index

1w ™ 1w ™

B Rest 10 p g/kg/min D Maximum dose
Fig.2 Changes in wall motion score index during dobutamine infu-
sion at 1 week and 1 month after the acute episode in the t-PA
group and the d-PTCA group

At 1 week, wall motion score index improved significantly at
10 ug/kg/min of dobutamine infusion and worsened signifi-
cantly at maximum dose in both groups. At 1 month, wall mo-
tion score index improved significantly at 10 pg/kg/min and at
maximum dose compared to the baseline in both groups.

No remarks : NS, *p<<0.05, **p<0.01.

Abbreviations as in Fig. 1.

56109 6 361(60%) Tk, BEMHOTEREEL T
REERDEY 50% \BMEL Tz, FAZoMOE
FRETO BMATREH S o7z, &Y D 2 Fliddk
BNRY = ThHolzdS, BREKEIO% THol:729
PTCA % ifT L7z, t-PA B THERERED 2O
B PTCA % 11T L 72 9 BIDBEES)/ S ¥ — ik, “H%
751 (78%), S E 2 Bl (22%) TH o 7. L7A%> Tt-PA
HICBIT5 1 BBRZOAMICBVWT, ZHE sy -
DEBERFRE T 5 KE, FRE, EZFEZL
ZFN 78%,100%, 83% TH - 7=,

—7%, d-PTCA BOHDOZMENS — 2R L 723
BITIiE, WFN BB (-3 » B) ICHEfT L -E¥ L,
BELEELRDO o7,

5. EFEFHES L UBESHX 27 IEROBRET

Figs. 1,2 |2 1 8% & 1 2 ARICBIT B ESERH =R
CREEBIA O TR R T, KRR, 1A
BBLIT1 7 ABEOVTNLA-PTCA BIZBWT t-PA
L) RREMEERLA (BB 58 vs 52%, p<0.05;
1 % A% 57 vs 52%, NS).

Dobutamine B DOER =L, -PA B, d-PTCA &
EHITBEBEBLIT I ABROVTRIIBVTHE
AETHEL, RAHECTHUVE/LTEmIIH o 7.
FEBRECBI AWMBEORHEEOHICIX, 1:BHEB X
C1rBBROVWTRIZBWTHEEEI o7, L
L, KEEEIZH L dobutamine 10 ug/kg/min BB D
R RS, +PA BETIX, 1 EBED 64% »
51 #F#121% IR LA <0.05). d-PTCAH#T
3, 1BE%E 17 %D 10 pg/kg/min BFFEFOBRH
BOWMSITEEZR o7, ThH DML, 1
BAEETIZAPTCABENIZ) P PARL D DEEIIK
THhold, 1 P AR TIIMEMICEEE IR -
Twi-,

THEER R 0 7T UL, 1 EME, 1 vA&kED
|2 d-PTCA BT t-PA B L ) DR RBEWHAIZR L 7.
Dobutamine B OfeHIE, 1:8M%, 1 7AkLd
KHEOWTIIZBWTHRHARTRMEL 20, &K
AR TREHBOEICRAEMER L. FRIEDEL
AR®BE 1 v BBRTHREBETS L, MELLICHEEE
RO Lol
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Figs. 3, 4 | dobutamine H 7 H OYLFEHAME B X U0
HEOHER L RYT. WHEMICBVWT 1EABKE 124
BEDICKRBEBEOEICE I o7, FLRALEICE
WTh, 1AMKE 1 7BZRICBITSEREOHEICE
Baholz. LEHEFTRRERED /2O D 10 ug/kg/
min BFEEOHEZ TR LILS L, Jd-PTCA D
1 7ABERNT, WEEL I 1AMBE 12 ABOIL
FEREAMLE (I ZEBEEN R P o 7278, LHEBIEAEEICE
L7, BERKAERCBTIEES.LHAEIE, 188
BEIPABREDIIKHRICHLARICKRTH o 7.

% =

SWMUHEEOREREEL, BEOFHREYET
HLEENTVAE, ZOHEE LTHK TR
MBEBRENER LTV, BEIIBIER A6
EDEED LN, ¥4 L 27 F PTCANDBLAE F
D, MEDEENRVLEINDS L2k o760,
hb ¥4 L7 b PTCA X EHHADBEAR TR I
FHG LT3 L DHERSS, GHNIIEIEMTH-T
bR EHEN R T S720, BRHOTETHM
REBEELIRLEEN 2V ETAREDILKOEHE
(PAMI Trial)>'® %3 5. HAENZBWTIZT AL b
PTCA BE—FEIRE ENTWAEY, LOWHRIZBWVT
SHEATHIRS LIRS v, —F, MEEHEELFE
EWICEIBEHTH B, 2k ) OMERTRIENEL £
NIRRT 2 BMOHEEL, BERDOYNE) F—
VavilXEEETILN DB,

Dobutamine & .00 T 2 — Kk i3 EB & 0L o —
EICHN, BROFBSL BV L, EHHEELE
BICOHATTRE LR AN H 59, X T U EMSE
DM, CFHEFTREMEDFEM I b LD, B2
BHROF I 2EESEEOHE, S, (BEHEER
EFHLI)BEDMESNTVE D, ZD7-HKE
BHRELCEEL22H Y, Bt ERICHY 5
ROERIKEVWEZEZIHNS,

Fx 3, B OHEE T S -PABBIRIZRS
B PTCA £ MR 7 /iEL ¥4 L 27 F PTCA &\ 5
2 ODBERBEDERMEL, LEHEERE 1 8/
HREIHAZHDO 2 DEHHEZRITTAZ LI
£y, BER S V) BE,S B,
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Fig. 3 Changes in systolic blood pressure during dobutamine infusion
at 1 week and 1 month after the acute episode in the t-PA group
and the d-PTCA group

No significant changes in systolic blood pressure were ob-
served in the t-PA group at 10 ug/kg/min but significant in-
creases in systolic blood pressure were observed at maximum
dose both at 1 week and 1 month. Significant increases in sys-
tolic blood pressure were observed in the d-PTCA at maximum
dose both at 1 week and 1 month.

No remarks : NS, *p<0.05, **p<0.01.

Abbreviations as in Fig. 1.

t-PA group d-PTCA group

* ¥ * % * % * %
bpm T ETETL T ETET
140.C 1 o [ W s L

2 |
i

100

é

1w W ™
MRest N 10 1 g/kg/min [] Maximum dose

Fig.4 Changes in heart rate during dobutamine infusion at 1 week
and 1 month after the acute episode in the t-PA group and the d-
PTCA group
Significant increases in heart rate were observed at 10 ug/kg/

min and maximum dose in both groups at 1 week and 1 month.
**p<0.01. Abbreviations as in Fig. 1.
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1. BEREESHS LUBEHIRFTR D 5 & /- L&

t-PA #HTIE, BMLZ/RTZHE Y — DO HENS
1ABBICHEX12ABRICBERCERI L. Thid
M O PTCA (2 & ) BRI KR S,
SPINHENY - Lzl 72DTh 5.

1 BEBOEM.LT I - RS EEWHIT-
REREC LOFERTFREOFELTFH TS L,
R 78%, FREE 100%, EZ%E83% Thol. &
DFHE L, WNROTEHIE% A7) dobutamine BT IC &

) BEIRA B ORI FE L RE L EROHE?
LRAEOHEFRLER LN

% /2 d-PTCABED MM/ ¥y — R L2 3 BITIZ,
BT o - BEIREL THRELZRI o 2.
Z OEBIRERFT R & B8RO T — K Eo.LE R MR
REDAR—BE, LV EEREELRL LD
HREDPENICELBEDEZLNEDT, SHEEIIKR
HTAUEEHLLEZ LN

MEERICBWT 1EREE 1 » BROEES /Y —
YERRBLED, ERI D hh ol i AEER
Bohholz. LIL, tPABIIBVT, | AFED
ZAMEN Y —  OBEEN, FRIIPTCAZMZA AT L
IZEoT1AABICIEBA LTV Z EIZRBRDED
Thb., WTFIZLTH, BEEED OFHET 505D
AT BILZHEL L2BE, MIEREDREE
1 7 BHOBEERNRIIFAETHSLEEXTLIVTHS
3.

+, 7 A2 dobutamine BT I —[KEIZ & 5.0 E
MOFHED & LEROFEEEZFHIL D 5 &L OFHEIW
K OhHHA™D, KEFFED LI, BEL»ARORK
ENEHOFRICEOBERBESNLONIF, 45O
BEAZETLIMETHLLELON.

2. LHBEED D A F-LEE
1 BBBORGRLERNED L EEB R 0 T

3

L7.

S5HTLICHELL.

DGR OGEETH L PTCA ¥ MR M7 I A3/ — 7 ViEH(LRFZH
Wi IR VAMERRE -PA BE) &, ¥4 L 7 b PTCA (d-PTCA #) DIGHEHR &,
fE 1BRE% B L U1 # B#I12 dobutamine B (T I — I&%%wr%ﬁﬁ@*ﬂ@ﬁ#%ﬁﬁ

3513 t-PA B 12 5], d-PTCA B 9BITd o7:. Dobutamine %513 5 ug/kg/min &£ ) BA#a L,
BRIC L DB L - BEE) Y — L RO,

iz, LA tPA BT d-PTCA BEX D b BWEMIC
Hol:. TNRIBREEERVZERN TITRRETH 551
A d-PTCA HIZRR LI L —RHLEEZ LN,
PA B TI3EEED S 10 ug/kg/min BT DERH =
OWEMEIL, EERBICHELI 2 ARICEFERICKE
olz, THIIFERER PTCA IC & ) BREFRAEDHER S
N-ZLICERBH B EEZ LN,

BEEBN A o 7L, 1 BREBE 1 v ARICHAEL
b 10 pg/kg/min BFIC L D FEICHE L 72 p<0.01).
1 EB%E 1 » AROKRERBEOBRB MEM THXT
LEBEENL L, T OEDIESLESE OFE
ThY), BEROEIDAEZRBTHHDTIE RV
HLBbh,

AEOKRE TIE, EROBmESO DX % d-PTCA
BEATPA BEICH LOBREED REF E VO R TR 20
7. ZFOEHBL LT, )RNBEARSD o722
L, ) IBBREDBRFERAETIIL WD, BRIZE
FoEINHDHZ L, 3)t-PAFEIWRIFBHERIIFITDH
BT L, 4) BEEBHICEELBREREDD HHBIZIEFF
#19 PTCA % FifT L727-%, 2 [B]H ® dobutamine &7
BICBWTIIRFREEOENMERL WA LR E
WEZ b,

& B3

1) Dobutamine &[T 3 —[KEIZ & % BEEF) /Y
y— ORI L1 ABROBHELHEEIINT S
BESEIL, (PABICBWTD, FHPTCA &EY

1247213, d-PTCABELIZIZRELER DN,

2) tPAETIE, 1BHZOBRLII-HIZL)E
BROBREHREZDHLIBETFHT LI LN TRTH
D, L7=A8o T I DAEFEIIFERA PTCA OBFIE &
ETHETERTHS LRI,

#

SWOHEER

I, Bl AED4EE
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