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Summary

The usefulness of percutaneous transluminal coronary angioplasty (PTCA) in patients with evolv-
ing myocardial infarction remains controversial. We retrospectively assessed the efficacy of PTCA on
myocardial salvage in acute myocardial infarction in comparison with the efficacy of intracoronary
thrombolysis (ICT). Sixty-two patients with initial anteroseptal myocardial infarction who had been
treated within 6 hrs after the onset of chest pain were categorized into 4 groups: 1) spontaneous
recanalization: n=14, 2) successful PTCA: n=25 (this group was further subdivided into 2 groups:
direct PT'CA group, primary PTCA without prior ICT: n=19; and rescue PTCA group, PTCA after
unsuccessful ICT: n=6), 3) successful ICT group (n=12), and 4) unsuccessful recanalization group
(n=11). Left ventricular function in the chronic phase was assessed by contrast ventriculography using
the global ejection fraction (EF) and regional wall motion (RWM) was assessed by the centerline
method.

Patients with recanalization had a significantly higher EF than did those without (62+12 vs 50+
139, p<0.01). The mean EFs for groups with successful reperfusion were as follows: 6589, for the
spontaneous recanalization group, 61+149%, for PTCA group (64+13%, for direct PTCA group, 51+
139%, for rescue PTCA group) and 60+129%, for the ICT group. The EFs for the spontaneous recana-
lization group and the direct PTCA group were significantly greater than that for the rescue PTCA
group. The time to reperfusion and the thrombolysis in myocardial infarction (TIMI) flow grade before
reperfusion did not affect the preservation of global left ventricular function. RWM of the infarcted
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area in patients with recanalization were less hypokinetic than that in patients without (p<0.01). The
mean RWM (SD/chord) in the successfully reperfused groups were —2.3+1.2 for the spontaneous
recanalization group, —2.6+1.2 for the PTCA group (—2.3+1.1 for the direct PTCA group, —3.3+
1.0 for rescue PTCA group) and —3.0+0.5 for the ICT group. Hypokinesis of the infarcted area was
more severe in the rescue PTCA group than in the spontaneous recanalization group and the direct
PTCA group (multiple comparison test p<0.01, respectively), and hypokinesis was more severe in the
ICT group than in the direct PTCA group (Student’s t-test, p < 0.05). Patients with recanalization <3 hrs
from the onset of chest pain revealed a better RWM than did those recanalized after 3 hrs (p<0.05).
Patients whose infarct-related artery was TIMI flow grade 1 before reperfusion demonstrated signifi-
cantly better RWM than did those with TIMI flow grade 0 before reperfusion (p<0.05).

Thus, the reperfusion treatments, except for the rescue PT'CA, played an important role in the
preservation of left ventricular function following evolving myocardial infarction. Moreover, the time
to reperfusion and the residual flow before reperfusion had significant influences on the preservation of
RWM. Direct PTCA may be a more effective strategy than thrombolytic therapy for the preservation of
ischemic myocardium in patients with anteroseptal myocardial infarction within 6 hrs after the onset
of chest pain.

Key words
Acute myocardial infarction Percutaneous transluminal coronary angioplasty Intracoronary throm-
bolysis Left ventricular function
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HAF RS 14 41 (14%) TH - 7.

TIMI grade 0 s X0t 1 fEH 33 F izt LT
direct PTCA ##ef7L, 3141(94%) cH#ER%
Hi-. PTCA 3L L<TY Fh+1 v 50mg,
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OEENELND ET, 145HEOHE KRRy
KL
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BA%, EREBENHERTSET, 4 FHMATL
B 96 FHALET, YBLEALK. ICT i
X 2 BRI 23 it 125, BIEmEE
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<, T 42-738, EHSTEIETH S.

PEn 48, Thbb 1) BREERE 1446,
2) PTCA g zh £ 254) (direct PTCA 194,
rescue PTCA 6 #51)), 3) ICT pzhat 1245, 4) &
BHARTIE 1L fliconwT, BHEROHFE F
R T ORM, FEEROFE, FEREOIET
EfFEOREE, kvt TIMI grade (0 22 1) 04
BRF23, BMEHE ERAE I RIE TR & LB
L.

1B P A 22 EEHSRE o 37 I (IR ERAE R (P 25
+6 HB) oAHIfML 30° EEER #H\, area-
length #ic X 2 EZEFHRO L, 7 v 7 2 RUE
iz X % centerline ¥5'V & i\ e E R FTEEE
&) # 73 L 7= (Fig. 2). Centerline #i% Sheehan
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Anteroseptal AMI

n=98
Direct PTCA ICT Spontaneous
recanalization
33 47 14

AVNVA

Success Failure Success Failure
3 2 24 23

Failure Rescue PTCA
n 12

Success  Failure
9 3

Fig. 1. Flow chart of results of reperfusion
therapy in 98 patients who underwent emergent
coronary angiography within 6 hrs after the
onset of after anteroseptal myocardial infarc-
tion (AMI).

PTCA =percutaneous transluminal coronary angio-
plasty; ICT =intracoronary thrombolysis.

S OB ITHEY, RiTHRICHISME O 2 W RI—D
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O—HIREHIZ chord 10 s & 66, HEIREHIT
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2 SIRAL L T 55 0 fERIc o W TIRALEE O F
B &k, HEGEEES L L.

B o PHER TS EERETRTL, &=
IZoWTiX 2 g1k Student’s t HR7E, LEEM
23Tk Duncan’s multiple range test %/

— 609 —



A, a, —@, @

SHORTENING FRACTION

15.
A 10. 1

“ Centerline method 5.0_\:} -

0.0~

=5.

10. 20. 30, 40. 50. 60. 70. 80. 90. 100

STANDARD DEVIATION

6.01
4.01
2.0
0.0

-2.1
-4

10. 20, 30. 40, 50. 60, 70. 80, 90, 100

Fig. 2. Centerline method for analyzing left ventricular regional wall motion.
A) Motion was measured at 100 equidistant chords perpendicular to the centerline drawn midway

between the end-diastolic and end-systolic contours.

B) Wall motion normalized for heart size (shortening fraction) in a patient (solid line) is shown,
compared with mean+SD in patients with normal left ventricular function.
C) Wall motion of the same patient (solid line) plotted in standard deviations from the normal

mean (horizontal dashed line).

VW, BEEREZTR -7, HBRIZoWTit 2
REZAVE. WFhi p<005 24 - THEL
L.

¥ ES

BRI S L UBHIREREHR

BEPRtG T iatEzE, TISEE, JRERYK, peak
CK fic, #HMTARZIREDOAARP -1,
S EBIIREAZER T PTCA pizhat 3.8+ 1.4 B
i, ICT pRzhe 3.5+2.7 Bsfc, WMBRcEE
ZER 0o . B O BEIRER TR 3,
PTCA bt 144 (56%), ICT mzhgto 10
B1(83%), BHERAKZIEE O £plix TIMI 2
grade 0 TH -7z. PTCA mzhgt<ix ICT )
B X v b TIMI grade 0 Dfl 23 DU BE 22 -
e, MBEEICHEHT LoEEZERIO AR 2o
. BEIREE L, RE2AUBMITEICX >TE
WERAE S b icER s h 56k PTCA g

hEE D 441(16%), ICT pRzhiEn 2 61 (17%) 1238
b ohic. HEREORERERE X, PTCA B
Tix 205 (80%) 3 AHA 4D 25% Thhy,
50% LLEOBERENZIFIOZRTH > 2. —
75, ICT BTk 96 (75%) nERIFHRAEHM 90% T
B, BEENR 50% LT TH o IR -
7z (Table 1).

BRAOBELBEESHE

MBI OFER L BHEHEZELA R LU/
WEE L OB T, FERRIIEEOBRHER (62+
12%) I AR EhEE (50+13%) it LA EBET
by, FFEEES LE#ERHE X —2.6+08SD/
chord <, FEE#EFHB D —3.4+0.7SD/chord X
VLA ZEICRIFTH -7 (Table 2). Lo,
LIF, BEEREICO\NT, EEMiEICES 238 H
F OB & WBRAT L7z

ST IRFAZERS R & 1S I AE

IRFHEILAN O BRHAFHEF A3 & hiz 16§ (g

—610 —



TEBNRIRRAT & MR P AR HL O bl

Table 1. Clinical and angiographic findings of 62 patients

Group Sl;’g{:‘ecs:ful Su?(::e%sful Spontaneous Unsuccessful
recanalization recanalization
No. of patients 25 12 14 11
Male 20 9 12 9
Age (yrs) 55+8 59+8 60+9 54+11
Peak CK (IU/L) 2,500+1, 585 1,835+844 1,692 +825 1,909+1, 123
Extent of CAD
1-vessel (%) 21 (84) 8(67) 10(71) 8 (73)
2-vessel 2 4 2 2
3-vessel 2 0 2 1
TIMI coronary flow grade
TIMI 0(%) 14 (56) 10(83) 11 (100)
TIMI 1 11 2
Well developed collaterals (%) 4(16) 2(17) 2 (18)
Residual stenosis (AHA classification) (%)
99 0 2
90 1 9
75 0 1
50 4 0
25 20 0

CK =creatine phosphokinase; CAD =coronary artery disease; TIMI=thrombolysis in myocardial infarction;
AHA =American Heart Association.
Other abbreviations : see Fig. 1.

Table 2. Global and regional left ventricular functions in chronic phase for the successful
and unsuccessful reperfusion groups

Successful Unsuccessful

Group reperfusion reperfusion p value
No. of patients 51 11
EF (%) 62+12 50+13 <0.01
RWM (SD/chord) —2.6+0.8 —3.4+0.7 <0.01

EF =ejection fraction; RWM =regional wall motion.

Table 3. Comparison of left ventricular functions in chronic phase according to the time
from the onset of acute myocardial infarction to reperfusion

within 3 hrs in 3-6 hrs p value
No. of patients 16 21
EF (%) 63+13 58+13 NS
RWM (SD/chord) —2.4+1.0 —3.1£0.7 <0.05

Abbreviations: see Table 2.
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Table 4. Comparison of left ventricular functions of patients with successful reperfusion
in the chronic phase between the 2 different TIMI grades of the infarct-related

artery before reperfusion therapy

TIMI 0 TIMI 1 p value
No. of patients 24 13
EF (%) 58+13 63+13 NS
RWM (SD/chord) —3.0+0.7 —2.2+0.9 <0.05

Abbreviations: see Tables 1 and 2.

Table 5. Comparison of left ventricular functions in chronic phase between the different

reperfusion strategies

Spontaneous Successful Successful
recanalization PTCA ICT
EF (%) 65+8 61+14 60+12
RWM (SD/chord) —2.3-|L—0.7 —2.6+1.2 —3.0|i0.5
p<0.01

Abbreviations : see Tables 1 and 2.

Table 6. Comparison of left ventricular functions in chronic phase between direct PTCA

and ICT
Direct PTCA ICT p value
No. of patients 19 12
EF (%) 64+13 60+12 NS
RWM (SD/chord) —2.3+1.1 —3.0+0.5 <0.05

Abbreviations: see Fig. 1 and Table 2.

EHNREAZERE 2.2+0.4 ) & 3 BERILLE OB
IR 21 6] (7 5.0+ 1.4 FefE) ol T,
BRI 63+£13% & 58+13% <, WMEEMicH
EEIZD R P o720, RITEEES Iz L Z
h —24+1.0 3 k¥ —3.1+0.7SD/chord T,
BHEERESAEICRE Td - 7 (p<0.05)
(Table 3). Wigficisi¥ 2 TIMI grade 1 DS
FrhENnTH (47%) & 6 51(29%) T, RHIFEHE
TREICE D> o 72 (p=NS). % =B £ TORMH
AR LT 5L, BB IUBYIEERICL S
BB OREERE D bR R ol (—2.5
+1.0 vs —2.8+1.1SD/chord, NS).

BRRFOBYHR LIS HESM#EE

B RERITEN O EBIREEHT R < TIMI
grade 0 T& -7z 24 &, b 22 lEfTHILIE A
B i grade 1 o 134X, THIRFAZER
Mk 3.8+£2.4 Bl L 3.8+ 1.7 Befi<, Bl E
TORBIcEsTDdRP oI, EEBEOHET
i, BHEEERH®RE TIMI grade 184% 63+
13%, grade O i3 58+13% THEZERX kI o1k
P, HERBITESEST —2.2+09 & —3.0+0.7
SD/chord <, JEfFHMIEAFEFE LIz grade 1 &
THEICBFTH -7 (Table 4).
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BT R, PTCA mahit, 1CT phigc
BHHERBES TS L, EEFHRR s
Zh 65+8, 61+14, 60+12% TREMICEEE
1328 b2 o705 (Table 5), direct PTCA
HEITEE (19 ) & rescue PTCA RifTEE (641 T
1z GEHIRFAERM Iz zhZh 3.3+1.4, 42423
Ref), AEZEEFEHRAFIE T 64113%, #%HF T 51
+13% <, BRE#EREE L direct PTCA #ix
rescue PTCA Bt LEBIZBEFTh o7z (£
nTh p<0.0l). FEreEES) i B AR H ¥R
—2.3+0.7, PTCA # —2.6+1.2, ICT # -3.0
+0.55D/chord =, BHAF#EHEF ICT #X
WLEBICRIFTH o7 (Table 5). x5
direct PTCA # o RFiEEEENT —2.3+1.15D/
chord izt L, rescue PTCA g —3.3+£1.0SD/
chord <, BHEEBARIED —3.4+07SD/
chord LELIL 72 BETEESEBI CH o7z, Lizdio
THERRFEESH OB ERBTERE
direct PTCA #, ICT g, rescue PTCA &,
BHERARDBEDOIETH Y, rescue PTCA i
HI—Z G LARCARR Th -2 (FhEh p<
0.01). Direct PTCA gt RpraeEsn: ICT #
DEREY b RIFT2EMLET p<0.05 0FE
EBE b (Table6). L L HAEETE,
rescue PTCA B&inx 7 £ 8 M o ik <,
direct PTCA g2+ ICT B oot oA &
XD L dol.

z #
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R, CoEflL, EloFBRZAN
THERTREPLEVIALCHS. 22 THREIRK
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7z,
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HERBRE OGRS BN EERECEELExR
WD KO RIZFETIR SR E N EEZ R
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EEIREAZEMRHE & EE1EE

A XEB T, Reimer & ZPAERHER icfEV,
DI > & DSMERNC F12 5 BE5E DHEST (wave
front BI%) ¥ 8 Len®, BEREICBNT D,
EENRFAERE I EEMERTFICL -~ TEERRK
FThHHELERENRE L, ZOMRFIE 3-6 RHE
LAIN & & n14719, Mathey & i3 2 REFEILANIC 1R 38
HBkE S hich, EEBERTFIRPERTH S
ERELTWRI. SEOKF T, IRHLUA
O RMEERE G, REERMCKHL, XIVR
F s BEIAERBIER TR Lic. TRbbLEEERO
BfFIcix golden time R7EfEL, 3EFMILIAMN X
VAN THBZ LHBFRRENS.

BERNMOEXHR L EEHE

BABEHERR IR L BREREEHLZRL, h
BPEsk 2 o DHEICEHELTVWED., S5itbhbT
BT 2358 545 TIMI grade 1 # &
grade 0 ¥ & o B IXFHH#M £ TORMICERE
Hohih o, grade 1 OEFIZEZ ICBIF
RIBPREES ER Lic. ThbbBHERTOME
RIEATHEMTR T b EEMERFICL - TEERRK
FThY, IETHELTKOFEIC X > TEIRLES)
MREAZERIL I K ERBNR DB L D LR S h
Iz

ICT & PTCA MOh&:

FEeEE: L LT PTCA, ICT owFhn 2B
RT 2 hicid, BERKRE, LEHERTEDE,
R, RETHLLOZFHE» ORIV SLET
b 5. PEROME TIIHERE, HAER, BRTK
EEREDEAT PTCA o »EL, BEROE
0o, FHEEMERTHB L LTWNBEYD, L,
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EEBEERFRR & ek L e B i3 g 12020,
O’Neill &% prospective randomized trial D%
B, BEREEN PTCA o 43+31% wixtL
ICT ik 83+17% L KTh v, EEHEENK
ZZ PTCABBBHF Th oz LHEL TV B2,
Rothbaum &%, ZE#iTF{rB:» direct PTCA p
DI TIRAEERHEN 13212% thEL, /K0
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RFEEHIEECBF Thoic. TOEBEL
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BRI ZEE DB . Sheehan 51k ICT EH
DIRFT, 04mm LT OBERE Tl EERKE
DEE SN HTW, BERFRAILEBKIE
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Bk e kT ICT Bhicid, HaHErRy, 720
FRLRRECD Y, 0k DEEKERTH
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0, MERWEAEAIC X 2 BHERE 250 5 gk
Hd 5. Waller b3Higplomkstc, ICT #ifF
B, £, HmHEEELED shizoicktL,
direct PTCA JEfFHI < 16l LD bhT, &
5 iz rescue PTCA @G ICT s
TR 2 AFETHh o BTV B2,

L L ICT & direct PTCA nia&HILE
ROV TRBBARHAREE H 5. AR
retrospective 72 % D T, MR FIB2LRLD R W20
HEEDRRMEDH Y, direct PTCA ¢ ICT off
L EPRET Bizix controlled randomized study
BHETHD. EREOWMITICHI » T direct
PTCA izix 24 Weff] stand-by B L =i &
staff PETH Y, HITAIRERERSBR O H, &
Hickiftc& s ICT L3 fiifEkoRTEH B LW
SR H B,

F &

PIEFEE N RS D BHEHE =i ik 2 Rt
L, UTo#wmzeEr.

l. FHERBCHEEERECHL, BpES
BEEIEECRGFCh o1z,

2. 3RERLNO RYIEERS o O ERERRT
OE»ZIEITHRITE, ZOBERFEICL > TE
BRhRFLEZONL.

3. Direct PTCA iz, ICT X v 3 &0 EER
b, ARRERET H 5 ATREMEIST S hie.

4. Rescue PTCA i3, EZEHERFED AT
RPED bR 5T,

L3 #

SHEOHBEE KT 2 WIEAERE LT, BEH
BRI AT (PTCA) L ey (ICT) &
DELIZOVTIEWELFERBBELAT W .
PTCA nigi#iE=kieRENE L ICT 02
REHRL, SoirofiEclET 53RF%
et L7z,

FEAE T 6 FRFHEI LA ICE BIIRE R 2 11T L 72 FEl
AR REE 2 FlaxtRk L L, 1) BREERE
144, 2) PTCA pkzhgs 25 45 (direct PTCA 19
5, rescue PTCA 641), 3) ICT pzhat 12 4,
4) HEBRARDEILFO 45 cONT, B
ExEER» o EERME (EF) L EERRPTEE
Bh % centerline $kic X YK, BHEIHE TR -
Iz,

1. EF B (62112%) 2SI H R
(50+13%) i LEEIC KT » - 7= (p<0.01).
PR 1, HARHREME 65+8%, PTCA 5
Thit 61+14% (direct PTCA &% 64+13%, rescue
PTCA gt 51+13%), ICT mizhit 60+12% <,
HIRFREFREE & direct PTCA #£iX rescue PTCA
HIVLEBRIKTh-. LrL, BEKET
DRFE & BT OERPT R (TIMI grade 0 or
Dick»>7T, EF ici3ZE24ELd o,

2. REpEESIEERE (-2.6£0.8SD/
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chord) »S3EmE-BEFEEE (—3.4+0.7SD/chord) & v

BRFTH -7 (p<001). FERLENIC
HB L, BREHEREE —23+1.2, PTCA pizhi#
—2.6+1.2 (direct PTCA g —2.3+1.1, rescue
PTCA # —-3.3+1.0), ICT przhag —3.0+0.5

(% SD/chord) T, ZREfET, BAFMEMRE
L direct PTCA #£i rescue PTCA X VA E
RIFTH Y (ghZFh p<0.01), 2 BT,
direct PTCA g3 ICT B L VEZEBRIFT
bote (p<0.05). 3IFERILAA O BAIFHETRE
BeIE AR Ic e L, FEEmAnERATR TIMI
grade 1 ##ix grade OFfickh L, BEICBRERRE
FiEESES) &% L7 (2 hEh p<0.05).

Lici > T, LFEEROLEERERT CE,
SEFMILAN O BREATEHEDE &, BEERRAT ONEFT M
HOBENEE T H Y, BfLOH O HKBhici
direct PTCA 28 ICT X v L B - HHERKETH
SAMREME R S Il
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