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Summary

Percutaneous transluminal coronary angioplasty (PTCA) was evaluated as a means of reperfusion
of the infarct-related coronary artery, and the results were compared with those of percutaneous
transluminal coronary recanalization (PTCR). There were no difference in sex, age, infarct location
and time from the onset to start of treatment between 135 patients with evolving acute myocardial
infarction treated with PTCA (PTCA group) and 113 patients treated with PT'CR alone (PTCR group).
Fifty-nine patients in the PTCA group underwent PTCA following PTCR; the remaining 76 patients
were without prior PTCR. Successful PTCA, defined as a 209, or more reduction in percent luminal
stenosis diameter, was achieved in 123 (909,) of the 135 patients in the PT'CA group. The reperfusion
rate was 939, in the PTCA group and 779%, in the PTCR group (p<0.01). Residual stenosis immediately
after the treatment was 30+139%, in the PTCA group and 70+16%, in the PTCR group (p<0.01). In
the PTCA group, three cases developed serious complications which were associated with angioplasty:
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coronary perforation, side branch occlusion resulting in cardiogenic shock and exacerbation of cardio-
genic shock. The latter two patients died, however, there was no difference in hospital mortality rate:
6 % in the PTCA group versus 119, in the PTCR group. At follow-up angiography performed four
weeks after admission, reocclusion of the successfully recanalized arteries was observed in 3 % of
the PTCA group and in 14%, of the PTCR group (p<0.01). Regional wall motion was evaluated by
left ventriculography using a wall motion score system which consisted of six grades; from normal
counted as 0, to dyskinesis counted as 5. There was no difference in the wall motion score between
the successful PTCA group and the successful PTCR group (2.6 +1.4 versus 2.8+1.4), but the scores
of both groups were better than those of the non-recanalized group (3.4+1.0: p<0.01).

In conclusion, PT'CA and PTCR have the same effect on hospital mortality rate and regional wall
motion, but PTCA has a higher reperfusion rate and a lower reocclusion rate than does PTCR. Al-
though PTCA has a potential disadvantage inducing serious complications, it appears to be a useful
treatment for acute myocardial infarction.
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Percutaneous transluminal coronary recanaliza-
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PTCR Bijggik: ~%9Y v 5.000 B7#5-14%,
Sones iz X v, EETENRAIC nitroglycerin
02mg ##EL, 5T urokinase (UK) # 10
HEI0FHME 17— L LT, BREBERL
BHRE G h s ETRE LK. %X, BEEEH
bARMBIVREN BRCIE, ZoHEEKETHRE
ez, UK of5R3HK 100 FHATE T L
L, BEBEOHEE L > THEERII L L.

PTCA gi&: ~,%Y > 10,000 Bifr #5442, iso-
sorbide dinitrate 5mg *@EIIRMICEEL, *
& 1T Judkins #ic X » PTCA %##EfFL 7.
PTCA #ith CEEREI O ERE R 20% LI E
%ELZLD%, PTCA i3 L @& L1z,

RIE 1 » AR ICHETBIREY, EXEEET
>l BEREMOPAEE TS RBRENBER
ERWCIHME L, FBREBRIIFIT, 15 AtkicsE
SAENHETELAE L 2o b 03 EHEN L
L. JSFTEEES) » 818 L L ¢, wall motion
score #REL. +T74bb AHA o reporting
system 4% segment % normal=0, slightly re-
duced=1, reduced=2, very reduced =3, akinesis
=4, dyskinesis=5 & 6 EBRpEsE(H L, Tablel iz
AT XY, BESBINROREGER O SEEHE K

%, wall motion score & L 7=.

Table 1. Methods of obtaining wall motion score
for each artery

Infarct-related vessel Wall motion score

Left anterior descending (Seg 2+ Seg 3+ Seg 6)/3
artery (LAD) g

Left circumflex artery Seg 7
(LCX)
Right coronary artery (Seg 4+Seg 5+Seg 7)/3

(RCA)

Seg 2,3,4,5,6 and 7 denote score of each segment
of a left ventriuclogram Segment is according to the
AHA reporting system. Scores are normal=0, slightly
reduced=1, reduced=2, greatly reduced=3, akinesis
=4, and dyskinesis=5.

SfELFEEL PTCA

= S

AROEKS L UVBHREZHE (Table 2)
PTCR #1134, PTCA # 135 il B&H,
RAE D O PIEEBIIRE R & T ORfE, HEEBR
DWER, FIELERE O BEREHM O TLM%E,
WS ERICERI R o 2. LL, Fi

Table 2. Baseline characteristics and coronary
angiographic data in patients with per-
cutaneous transluminal coronary re-
canalization (PTCR) and percutaneous

transluminal coronary angioplasty
(PTCA)
PTCR PTCA
Number of patients 113 135
Sex (Male: Female) 82:31 106: 29
Age (yr) 63+10 65+12
Time to CAG (hr) 3.6+2.4 3.5+3.0
Infarct-related vessel
LAD 56 68
LCX 12 12
RCA 40 52
LMT 5 3
Total : subtotal 86:27 94: 41

Plus-minus values are means+SD. Other values are
numbers of patients.

CAG =coronary angiography; LAD=left anterior
descending artery; LCX=left circumflex artery;
RCA =right coronary artery ; LMT=Ileft main trunk.

Table 3. Results of PTCR and PTCA

PTCR PTCA

Recanalization 87/113(77%)*  125/135(93%)*
Successful PTCA — 122/135(90%)
Infarct-related vessel

LAD 40/56 (719%)* 63/68 (93%)*

LCX 11/12 (92%) 10/12 (83%)

RCA 32/40 (80%) 49/52 (94%)

LMT 4/5 (80%) 3/3 (100%)

* p<0.01. For abbreviations: see Table 2.
Successful PTCA denotes more than 20% reduction
in percent luminal stenosis.
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PTCR #2363+10 <, PTCA fo 65+12 2
KHRTEWERAIICH o 7z. Zhik PTCA %
BIE ORI L, Bl ~OBEISTEK OB S E A
STleHTh 5.

FEBEE L 3R ThE (Table 3)

@Rz PTCA T 93% (135 {5 125 51))
L, PTCR #n 77% (113 {5 87 ) ic bR B &
(P>001) cEFERTH-7z. ¥z PTCA HoER
BEID S B, PTCA #8747 4 o d, balloon fii
BOTER o246, BIOCHEERTSFlo
23 pxvic 122 51 PTCA icpkzhL, H5EE
PR IE 0% Th -7z, BIEEBRIIC A5 &,
ENi T4 (LAD) <ix PTCA BiciE WEE®E
£ (93% %t 71%, p<0.01) #E7~=. L1L, %
BHATE, BEEHIREH)ICHEREBRS X UK
RRICEEZIRDLA AR ok,

BEFRAZB &L FRNFETE

PTCA #£ 135 flow chart (Fig. 1) # ]
% &, PTCA fEfi#ilF #4 FuA ¥ —TFiEi 6
Bl, "r—v a7 —FLR@EEFOFHTHT
PTCA @fiffc& ok E5 128 T
PTCA #4Tv, 122 I THARICERZI L 7. L3RR
RREIEEAR T 1, SHEHEAE 46, B

EBRBEohkhol 106 FI83H o7z, HHE
RBHID S5, BEH7H, OHEREBESFHT
FALiclyl, 2E4BEHEELRKLEFEPTCA
BiToz 1 Blod 9 fil &R < 113 f H3ER 2 48
¥iz¥ofz. PTCA icHELEEREHHEL

LT, EBARZEL 1 fl, WETH 5 EERLAE
Licle b iCEEBEEL R LLFEMEY 3 v 7 TRo
e lfl, DEMEY sy 7 OBERCI VR 14
DE3FIND o 7.

N2 (Table4), PTCR # 119 (113
Bl 12 451), PTCA g 6% (135 45t 8 ) &,
PTCA BTEWHEAIID 7=, Zh b % K
DLEHEY 2 v 7 OFETRMTD L, vavy
FITEFERELE LI 38%, 36% LIZERRTH S
DizRL, va vy okwitia PTCR # 7%,
PTCA # 3% &, PTCA BECIEWEAICH - T2.
FLRE I PTCR B COBE AL, 44iH 3
FIREERBAI Ch o, (MR HRHEOR
EORIT 5 L, BRBHTIE, 7% % 6% Lid
BR%Th B0 L, FEEHEFTIE 23% X
10% &, PTCA BECEWERAICH - 1=. APHE
2k 3%k PTCR gcidzd o722, PTCA
HTEIMBAEICE? 1F, LEEY s v7 0l

135 patients with AMI treated with PTCA

128 patients: PTCA performed

122 patients: successful PTCA

—— 7: Died

113 survivors with no problem

—— 7: Unsuccessful PTCA
<6: Unable to pass a guidewire )
1: Unable to pass a balloon catheter

—— 1: Not recanalized

— 4: Acute reocclusion (including one death)
—— 1: Inadequate dilatation with coronary perforation

—— 1: Reinfarction and re-PTCA
—— 1: Emergency surgery for impending rupture

Fig. 1. Outcomes of 135 patients with acute myocardial infarction (AMI) treated with PTCA.

Figures are numbers of patients.

— 378 —



SHEUHEEL PTCA

Table 4. Hospital mortality and causes of death

PTCR

PTCA

12/113 (11%)
5/13 (38%)

Overall mortality
Patients with shock

Cardiogenic shock: 4 O O O @

Cardiac rupture: 1 [ ]

Patients without shock 7/100 (7%)

8/135 (6%)
4/11 (36%)
Cardiogenic shock: 4 O O O @

4/124 (3%)

Cardiac rupture: 3 COee Cardiac rupture: 1 (@)
Heart failure: 1 O Heart failure: 1 (@)
Others: 3 e e Cardiogenic shock: 1 O

Others: 1 O

6/87 (1%)
6/26 (23%)

Patients with recanalization
Patients without recanalization

7125 (6%)
1/10 (10%)

Open circles denote patients with recanalization, and closed circles, patients without recanalization.

Bicks 1plost 243y, PTCA BoLE
Tl 25% % i

BEERIRES L EEEZHR

FBEORIIFID 5 b, 91 1 A ICEEIRER,
EREE #1772 PTCR mzhae 74 )+ PTCA
BREIEE 110 flic > W TS L. REE 0Tk
(Fig.2), PTCR RI@cidaiick v 97+7%
26 70+16% (p<0.01), PTCA miohpe<ix 94
+10% »5 30+13% ~& (p<0.0l) HFEicHK
ELl. pRgoPzEE i PTCA goh#caR
iz (p<0.0]) BECH-72. 1B T,
PTCR mR3hgtm 64+23% izxtL, PTCA g
BE 342199 L, BEFICRBITAMRENBRETH-
7z (p<0.01). % & BB EEBIREHAERZ
(Table 5), PTCR pRzhgt 149% (74 f5iich 10 7)),
PTCA mezhi# 3% (110 fieh 3 45) &, PTCA gz
HTEETH - (p<0.01).

JFEEREB 2402 mx, 1 » AROESEREI
SWTHRRT L7 (Fig.3). REH» -HREETO
Rz PTCR pRzhat 3.9+2.4 i#fl, PTCA g
Thif 43+32 B, BETEWHEHRAIICH o712,
Wall motion score 7z 2h 2.8+14,26+14
T, BIEZEI oD, EFHERD 34+£10
LHRB L, BRIZBEFTH > (PTCR R3hgt

ns. P<0.01 P<0.01
100 [Jptcr
]} pTcA
@
(%3
o
=
=]
w
=
(%]
o
&
CONTROL POST- FOLLOW-UP

INTERVENTION

Fig. 2. Percent luminal diameter of infarct-re-
lated coronary artery before and immediately after
intervention and at follow-up angiography.

PTCR =percutaneous transluminal coronary recan-
alization ; PTCA = percutaneous transluminal coronary
angioplasty ; NS=not significant.

p<0.05, PTCA pizhat p<0.0l). FEiEOR %
FIEEBIARE R R ESRS TLFAE T, »o
4 BRI IC BRI 238 & W IEFIT IR - T WRE
FEICHBI L. FEH» O FHREE TORRMIcER
72 <, wall motion score & PTCA pizhtc&F
BuwWHEm 2.8+143%25+1.5) i - /2.
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Table 5. Reocclusion of recanalized vessels at
follow-up coronary angiography

Successful Successful
PTCR PTCA
Number of patients 74 110
Reocclusion 10 (14%)* 3 (3%)*
Total reocclusion 4 3
Subtotal reocclusion 6 0
* p<0.01. Abbreviations as in Table 2.

# P<0.01

m [ = P<0.05
o
8
@ 4r
z
=]
S
=2r
3
=S

(o]

PTCA  Not Recanlized
4 n=u

0o
z | 1 Overall cases
- Patients with total
= 2y occlusion and recanalized
§ F within 4 hrs from onset
o4
w
g
H

6 L

Fig. 3. Regional wall motion (wall motion score)
of left ventriculography performed 1 month after
successful PTCR or PTCA, and time to recanaliza-
tion (RECANA) from the onset.

Table 6. Elective PTCA or coronary artery by-
pass graft surgery (CABG) in surviving
patients before hospital dischange

PTCR PTCA

Number of surviving patients 101 127
Therapy to infarct-related
vessels 16 (16%)* 5 (4%)*

Therapy to the other vessels 2 (2%)** 12 (99%)**

* p<0.01, ** p<0.05.

iBREBSAME: SHH0 PTCA, AC /34 /32 (Table 6)
#1 » AOBBNER, EREES XVED)

ARFT 2 P ORI Y, FHs PTCA 1<
AC s34 %z (CABG) %47 - Il & fRaT L 7.
PTCR gt 347741 100 firh, FHEEBINRICH
L PTCA %7t CABG #{F-7=b ik 16 £
(169%), PTCA # <% 1204 54 (4%) T,
PTCA BTHBIVRb-k (p<0.01). —%,
HIERBIRLS O BBIIRICIER 2T b D,
PTCR 24 2%), PTCA #1141 9%) &,
PTCA BT -7z,

% =3

1982 £, Meyer 55 PTCR piZhig 0 EHEE
BIIR OBIERZERRZ B & LT, 2l floadk
OfpiEgEsE I PTCA ##HifFf LUK, wWhww3
direct PTCA %%, £ 0nEEa PTCA o
HeRWRENT NS, ST H 1983 4£1 ALIRE,
EM G EEREICE LT PTCA HE2f7-oTH
v, BEBBROERERE, PTCR BlgEEo
77% zi~, PTCA ik 93% LEEIC (p<
0.01) HfE<TdHoiz. Gold 7% PTCA %HtH
TrzLickY, BEERE 66% 25 77% ~
LEDBZENTEREBELTWS. Strepto-
kinase % urokinase iz X 3 PTCR T, HE®@
By 65% ~85%20 L xh, Cowley? (I strep-
tokinase D#H 2 ©'— F LR EEFEEE, H
HEELEDBILBTER LRRTWS. L
L, PTCR oxaTl vy EVWEFRERLBETZ
Lid, BEEBETICERA»» S, ODIFEE
DEE L EVHFTERVWEFAISEX BT T
<, ZERRECIAHMLAEIHEEL bED
Bz liciks. fERER I PTCA »wlEE &Il
shaERick, PTCA X 32RH0BEREL
RABZ LEIRYRBREEZOND. £/, B
fErEH STV 5 tissue-type plasminogen acti-
vator (TPA) o# RN S O ERERI, KE#%
DEBNRER 12T ORER T 80% LIEP & &h
TW5 5, REFBICEREITVWERShZL D
TiE 62%2~75%2 ThHBH. Lh L TPA i
BgL T, streptokinase & [ElEE, FEEOHEM
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FHmAPHECFEEEZE D D 2 L3R Eh T
%2,

FEBERRTh I B RALAN (LIRSS o TP & % 3K
L, %0k ICERIET S 40 o IEH
BABlHoTe. DX ) RAENERAES, BH
BRrmbsEs EckERMBELESATY
52, Fx 3BUHEAEY PTCA %ok
EOEEREFICE L, FBRMERMICHRA TRE
DESRML, BKRHICHETIHLENLEZS
6, PTCA ik v i5ET 2B ICix, TFIRERR
D, BB I > TEHAN—UH A Rk BT Tl
EZERL, RB» g LI Fuf v—%
BLTESUEBERL, DU THREENEEE
BIEXfT-o T W5, TORE, Bifoik 0
flcralMEHREC L sEFERBEME R 2o
Tw5. Waller &% 386 ToKREH T, HE
fER % OEA Lz PTCA fEfTrE<i3, EBIREER
DEA~0ZHELHOBRE LI B DILH L,
PTCA BMfFITIiX, FEAERLbARI > L
HELTWE. BENEAZOBF IR »EX
5h®, RLTE—DLOTRARANWT H 59 7%,
FEREOMENFEE L TV AR LEETE
30 BT, £DEKTYL urokinase D{FEF
BE#EIBEXLTWS.

SE O B4 ORI T, REREOBRFERER
PTCA @< 30+13% &, PTCR Bifhijasetn
70+16% IH~_BFEIC (p<0.01) LT,
b OWAEE LBEOBRET? LIERKRTH
3. ErcBMEHoEBIRER <X, BRAERIB
DD 3%, 14% ©, PTCA HTHERIEET
bole. BRBAREOEAER, BEREOR
ERERICEVWE Sh, oL LT Serruys
5301 58% %, Schréder 5323 65% %, Gash
533 75% %, Gold 53%x 80% % HiFTw
%. Harrison® 3%k ZEE # EEMICHENT L,
04 mm? PLF 0BEFERELH T 2ESICHERED
Y27 BEL, DX D REFIIE, AC S48
24 Lk PTCA ##iwTvns. B2 PTCA
R o IBMERIE AR, REFIE 20 FILLE

SMELHEEL PTCA

DOEETIE 7%12~11%® L xh, PTCR Bk
BT O 13%%9 ~299%3 1zl _R24T Y &V EA
KdH5L>Ths. Erbel 5124 PTCA piipi
TREHERN 7% ThsoicxtL, PTCA R
FRE D 1z OWIEE B EE I - IEFI Tk 32% &
BETh-oEBRTWVS.
BUHEETEIREMZE L, Erbel 52 05l
Likoie, WFLLEEEZERLLVD, B
RN, RFEEHORRLRFASLZVWELE
EThs. BxORFFITH, MHESLET 134
OEHAELTDLN, 26, Wb 3 silent re-
occulusion T 7. —F, EEERAJICEH S R0
BRE LR E MO PolE, BEEOHEE K
<, PTCA g3 %), PTCR #2plicyEianr-
. ZhbREROBEICHTHRL, 20K
HE LT, BRBEREROREANBTS LU LR,
ABHIRE, VAEYF—vavDRE—FEZED
BECEREDPEZOLNSDY, FMEITRHATHS.
Witk c Al L LT AR 4 8R%, EiEaplic
HE, SikEl, £E2EY, EHAWRRLIT
v, BREHICHERFHEREL TS, ZORER,
HEEERRIcw L CABG & 3w PTCA %47
o ERIEE, PTCA BT 4% Thd 0kt
L, PTCR gcix 10% L F&Eic (p<0.01) £
>7c. Fung 5 LB & Y & LA ARL
vFick a#Et s, PTCA iz Xk v periinfarct
ischemia DIFEBPWV T B LEHELTWS.
EERPTEEES Y, EEEBIIRERIER 0 FH A
IFERBAL YV LEBRCBREFTHIENR TS
7z. L, L PTCR g+ PTCA oz
72 h o fz. Sheehan &% 1%, Mz 0.4 mm?
AT OfERER T, & xBRECRSLT
LEEEFIOEIEIED Vv & ] L 7z, O'Neill
5102 Topol 517, Erbel 123 &= FETEEES
BT, BEREORE L PTCA <
BREFTH -T2 tBRRTWS. SEOFELA Ot
T, EERFTEEER OFEIE L LT wall motion
score &\ O YEEMSEFEEHVWEY, XVE
BRURRFBLELBbh 3.
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mEE O T-R1: PTCR 2% 11%, PTCA # 6%
&, PTCA BCIRWHAICH - 1228, AEDER
ol REBROLEMEY 2 v 7 OFETRS
L, va v /BTEEREL LIC 40% IEWELTR
THEORKL, v vy okwiETtixd, PTCR
HTT7% LB VWHERICH - EUREEZ R
5L, FEERBHATOLEAEIS» . BHME
FITOORBEEIFEREC TR, T
N EEREIC BEENMCBEDNIERNTH 5.
Re oRBRTL, MREERYz 2, BRBOEDL
R b o IEFNITDRER B35 39, BTRRD O
rewicit, BEEROMELBHREOTHIEE
THy, zOEKT PTCA iz PTCR Bl
PIEICHAREERTHBLELZTVS. Ll—
55T, PTCA (2 X 5 AOHED & 5K o TER 25 2 1
» Y, PTCA 0BIERE, 8LV ZORAITICH I
5Tk, +HRBEENBETHB.

bl Xy, AtLHEEO2H » PTCA ik
DEIEL 2V EZDO TRV, Fae s, PTCA %
WA L7 1983 fEicix, FEmEREEIT-o72 274
N5 PTCA 247-7nid 24| (7%) Th -1z
Z 0%, 1984 41z iz 41%, 1985 4513 69% & %5
b LA, 1986 4E ik 89%, 1987 4
iZix 88% L, BE2EMITIBE—ENORICL Y
FoTW5. Eic PTCA % % dhb¥IEHIC
X, PTCR #% 0BEMAEVPIRE RIER, LR
ROPBERETHOEERIMIC LIREL AT 5
B, FEFEIR AR D TS WER, EEBREHIHE
WET, 2o PTCR 2k v BE@EMAE S NILFT
BHRE 23 BAF & 72 o 72HEW), BEREORMIC LM
BIECREL RO ENEY» D 5. MITHEOR
HRER T, APHEZE< vz, PTCAD
BISREBICH > TIRHETH 2BE R d 50,
Vav 7 E#o TV REFICITRIHEREBECL 3
MiTENELZEL DI, XY RTHBELT
b, A PTCA 2179 RETHBLEXT
w5,

¥ 3
AMLmEECHT 5 PTCA ki, PTCR
BRI R, [RNRTR, BiEEERPTeE
EH T 2 RICBWTEENER R » o 2.
L L, PTCA i3 X vV BVWHBER, B
WO, BHEHREEEIRAEROET » 4%
bhazZedrEhic. EERAHEICHLEE
Thid, PTCA ®gikiz, BHLHGEE T 5F

HAhipREchbrtELZLRI.

E-3 ¥

SRR Xt 5 ALY 7 B IR TE 98 A
(PTCA) nEH %, EBIRAN MR (PTCR)
B & HlekRat L 2. PTCA 213 135 471,
PTCR gz 113 4T, WERICHER - Bih -
FIE D O IRPRBAAA £ T ORERE - BEEBIAR O AR
TR b o 7z, EEERI PTCA # 93%,
PTCR # 77% &, PTCA gcHEiZ (p<0.01)
BiFThoi. PTCA iz X v ERIERR 20% LI E
DIEIRITERTI Ll o1, 135 #ilh 123 5] (90%) ©
Hotz. BREROBRERERIB OB O 30+
13%, 70+16% +, PTCA gcHElz (p<0.01)
REETdh o7z PTCA \CBE L - EE R ABHE &
LT, ®EBIRZEL 14, DEHS = v 7 ofE]
B, BUBFAZEICRES LFEMEY 3 v 7 LFo 3 fiH
HY, H2PlEEko7. L L, BRARTRE,
PTCA # 6%, PTCR g 11% L, A& D=3
Hiehoiz.

1 » AR ICEBIRERY L ERER 2 HITLE
PTCA pizhat (A #) 11045, PTCR pkzhat (R
) 744, JEEBAER (N 24 6 & lBRE L
7z. BHEMREEPIREHAERE, AR 3%, R
B 4% L, ABTHEEIC (p<0.0]) [KETH -
1=, BrERA R RPFTESES %, wall motion score
(normal=0 2 & dyskinesis=5 & T o 6 BfEf
i) TR, ABx 26+14, RE: 28+14 &
FIFRET, WwFhit NgEEo 3410 T v FE
iz (p<0.0]) BIFCH o7, Zh b iIHEEETHNR
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DEELEAET, 204 FERILINICERE L IER
ZoWTHRHFLTH, FEORERTH o,
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