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O Abstract O

Intracoronary Stenting in Patients with Acute Myocardial Infarction

Myeong-Ki Hong, M.D., Seong-Wook Park, M.D., PhD, Jae-Joong Kim, M.D.,
Sang-Sig Cheong, M.D., Cheol Whan Lee, M.D., Jin-Woo Kim, M.D.,
II-Soo Lee, M.D., Seung-Jung Park, M.D., Ph.D., F.A.C.C.

Departments of Internal Medicine, College of Medicine, University of Ulsan,
Cardiovascular Center, Asan Medical Center, Seoul, Korea

Backgroundl] In elective intervention, the implantation of an intracoronary stent is an established
treatment modality to reduce restenosis in comparison with balloon angioplasty. However, stenting
was empirically thought to be contraindicated for acute myocardial infarction because of the pro-
pensity for thrombosis, although the percutaneous transluminal coronary balloon angioplasty(PTCA)
on infarct-related artery is associated with a high incidence of restenosis. To our knowlege, there is
no report comparing the longterm efficacy of coronary stenting with PTCA in patients with acute
myocardial infarction. Accordingly, we investigated the effect of stent implantation on restenosis of
infarct-related artery in acute myocardial infarction, comparing with conventional balloon angioplasty.

Method] From January 1994 to December 1995, 97 patients(stenting in 45 patientsC] PTCA in 52
patients) underwent intracoronary stenting or PTCA on infarct-related artery successfully at 7-10
days after onset of infarction. The coronary stents were Palmaz-Schatz stent in 35 patients and Cordis
stent in 10 patients. Follow-up coronary angiography was performed in all patients 6 months later
after intervention.

Resultsl] No death, emergency coronary artery bypass surgery or reinfarction occurred during
hospitalization in 97 patients. In 45 patients with stent implantation, no stent thrombosis occurred.
The 6-months angiographic restenosis rate was 13 percent in patients assigned to stent implantation
and 52 percent in patients assigned to PTCA (p<0.05).

Conclusion] We conclude that the intracoronary stent implantation on infarct-related artery at 7—
10 days after acute myocardial infarction is safe, feasible and significantly reduces the restenosis rate.

KEY WORDSUO Stent - Restenosis * Acute myocardial infarction.
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Table 1. Baseline clinical characteristics and in-ho-
spital events of the 97 patients(%)

STENT PTCA

(n=45) (nh=52)
Mean age(years) 541+ 6.2 539+ 7.3
Male/Female 38/7 49/3
Risk Factors

Hypertension 10(22) 13(25)
Diabetes Mellitus 6(13) 7(13)
Hypercholesterolemia 6(13) 4(8)
Current Smoker 32(71) 40(77)
Thrombolysis 19(42) 26(50)
Previous myocardial infarction 42( 4) 0

Ejection fraction(%) 56.7+ 6.2 54.8+ 10.2

Site of infarction

Anterior/Inferior 19/26 22/30
Number of disease vessels 1

1 32(71) 34(65)

2 12(27) 14(27)

3 1(2) 4( 8)
In-hospital events

Acute/subacute closure 0/0 0/0

Death 0 0

Emergency CABG 0

Reinfarction 0 0

CABGUO coronary artery bypass graft surgery

Table 2. Angiographic and procedural characteri-
stics of the 97 lesions(%)

STENT PTCA
(n=45) (n=52)
Modified AHA/ACC lesion type
A 4(9) 5(10)
B1 10(22) 23(44)
B2 27(60) 22(42)
C 4( 9) 2( 4)
Vessel dilated
Left anterior descending 19(42) 18(35)
Left circumflex 5011 12(23)
Right 21(47) 22(42)
Size of final luminal diameter*
< 3.5mm 11(24) 49(94)
2 3.5mm 34(76) 3( 6)
*p <0.05
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Table 3. Restenosis rate of the 97 lesions and follow-
up events(%)

STENT PTCA
(n=45) (n=52)
Overall restenosis rate* 6(13) 27(52)
Modified AHA/ACC lesion type
A 0/ 4(0) 3/ 5(60)
B1 0/10(0) 13/23(57)
B2 5/27(19) 10/22(45)
C 1/4(25) 1/ 2(50)

Vessel dilated

Left anterior descending* 2/19(11) 13/18(72)
Left circumflex 1/ 5(20) 5/12(42)
Right 3/21(14)  9/22(41)

Size of final luminal diameter

<3.5mm 4/11(36) 26/49(53)

= 3.5mm 2/34(6) 1/ 3(33)
Total occlusion 0/ 6(0) 7/27(26)
Follow-up events

Elective CABG 1(2) 2( 4)

Balloon PTCA 5011) 16(31)

Elective stenting — 2(17)

CABGUO coronary artery bypass graft surgery, PTCAD pe-
rcutaneous fransluminal coronary angioplasty,*p<0.05

Table 4. Quantitative angiographic measurements
STENT(n=45) PTCA(n=52)

Reference vessel
diameter, mm
Balloon-to-vessel ratio* 1.07x 0.07 0.96x 0.07

Diameter stenosis, %

3.5+x04 34+ 04

Baseline 768 = 9.8 784 + 154
Final* 27 £ 74 132+ 75
Follow-up* 27.7 + 23.1 60.9 = 28.6
Minimum lumen diameter, mm
Baseline 09 £ 0.4 0.8+ 0.5
Final* 3.7 = 0.5 29 + 03
Follow-up* 2.7 £ 0.9 14+ 10
Acute gain* 28 £ 0.6 22+ 0.5
Late loss* 1.1 = 0.6 1.5+ 1.0
Maximal inflation 138 + 04 85+ 09

pressure, atm*
*0<0.05

a 520



diameter), percent diameter stenosis OO0 re—
ference vesseld OO0 O OO0 O0OOO OOO
O00. 0000 OO0 0000 (inflation pressure)
O 000 000 (balloon—to—vessel ratio)d OO
00 000 00000 000 000(@p<0.05). O
000 00000 OO0 O diameter stenosisCl 00O
0O 0000 000 00000 00000 (@p<0.05).
00 000O0oooo o000 ooo goooo
0000g og 00, diameter stenosis O late lo—
ssO 00O 000 (p<0.05).

il ot

000000 0000 000 ooo oooooo
000 OO0 000 000 ooooooo 70 0o
00000 0000077, 000 00 0000 O
00000 oooao(viable myocardium)d OO O
OO0 (functional test)0 0 OOOO OOO0O, OO
0O 00 00000 000 Ooooo oooo. og,
OO0 00000 DOOOO0O OO0 (post—infarction
angina) OO0O0O OO0 O00O0O OOOOO 20
800 000000 D000 OO0 0ooo oo
0000000 oooooo,0ooo oo o oo
000000 000 0000 ooooo™. ooo
0O 00000 thalium OO0 OO0 OO0 O0OO
000 0000 0000, 00000 000 ooo
0000 00Oooo 7010000 OO0 OO0 O
000 000 00ooooooo ooood.

00 00OD0O00 Dooooooo oooo oo
O (atherosclerotic plaque) OO0 OO0 OO O
000 00000 000 oooo.oo00,000 O
O 0 (intravascular ultrasound) OO OOO0O0O0O
0O 000 0000 00 00 O0dow echogenic)
0O 0000 000 88%00 0O O OO0 0000
0. 00 000 0000 000000 0000 O
00 00000000 0 00000 00 gooo
000 000 OoO0o00. 000 0o ooooo o
00 00 000 00000000 OO0 OO0 0o O
0O 000 0ODO0O 0O OO0 0Ooooo oog, oo, oo
0000000 OO0 DOO(reinfarction)d OO O
0O 00 0D00O. 000 0000 oooooo o

000 000 0000 000 000000000
0000 O 70100 OO0, 0 OO0 OO0 OO0
00000 OO0 0000 00000 D000 O
oodo.

000 000 000 00 00 0O 00 0000
00 000000, 0000 000 000 000
000 0DO0ODO0O0 00 OO0 00000 00 000
000 0O 0000 00 0000 0000 00.0
00,000 OO0 (stent thrombosis)D OO0 OO0
00000, 000 D00 O 0000 000 D00
000 0000000 0000 ooooo®™. oo
0 0O 00000 0000 00 00 0O 701000,
000 0000000 OO0 O 000 000000
000 000000 00000 000 000 000
0 000000,000 OO0 (stent thrombosis)d O
0000 0000 000. 0 000 00 0000
0000 000 (acute stage)d direct stenting O
000 000000 0000 0000 000 00
0 DODO0OD 0000 OO0 0000 000 000
oo™ ™. 0o 000 0DO0 00000 DODOOD
000 D000 0000 000 000 0000 O
00 000 0000 0000000 oog™.

0 00000 000000 0000 00000 O
0000 000 000000000 000 0000
0 0000 000 00000 000 000G2%
vs 13%, p<0.05). 00 0000 000000 000
0 direct PTCAO 0O0O0O0O0O, direct stentingd
direct PTCAD 00000 000000, 0 OO0
0 0D0DO00O0 D000 00000 00000 di-
ect PTCAO 000 OOO0OO direct stentingdd
000 DO0O0OO0O0 0000 0000 DO00O0O0
(44% vs 18%, p<0.05)'®. 0 0OO0O 0O00O0
0 0000 000 000 00 00000, 000
00 0000000 35mmd00 000 0000
000 00000 00000.00000% 0 00
0000 000?00 000 000000000 O
00 000 50% 000 00 00000 0000
00,0 00000 000 000 O 0O 00000
00 0000 00000 OO0 00 0O 000. 00
0 DODO00O0 000 000 0000 0000 O
00 OO0 DO0O00 00 0 000 000 000

g 530



00 00%%0 0000 (thrombotic milieu)d 0O
0000 0000 000 00 000 000 00 O
000000000 D00 0 000 000.

0 00000 0000 000 000 000 O
00000000 OO0 0000 OO0 O 0000
(luminal diameter)d O OO0, 00 OOOOOOO
OO0 O0O000uminal diameter)D O OO0, late
lossO O 0OOO. 00 OO0 OO0 OOOOOOO
late lossO 0 OOO0O0 OO0 00000 OO0 OO
00 D00 00000%%. 0oo000 0ono
000 000000000 000 O 0000 00
0 00,00 00000000 OO0 000 000
OO0 00 (progressive luminal renarrowing) O
0O 0000 OOD0O (total occlusion)DOO O0O0O
00%. 0 00000 0000 00000 o000,
00 00000000 0000 000 0000 O
00 00000 000 000000000 000
000 00 0000 000(% vs 26%). 000
00 000000 000 0000 000 000 late
lossD OO OO0 0000 00OOO, 00 OOO
000 0000 0000 000 000 00000
000 D000 0000 D00 0000 000
000 0O00. 0 OO0 000 000 00000
0000, 0000 0000 D000 0000000
00000 OO0 000 000.000 0000 0
00 00 0 OO0 000 000 000 000, re—
eence vessell 000 000 0OO0O0. 00OOO
00 000 00000 0000 0000 0 700
1000 000000 00000 000 000 00
00 0000, 000 000000000 0000
0000 0000 0000 00 O 00.

(@) ok
pra) =

o1 -

000000 00000 ooOo ooboboooo
0 00000 000 Ooooo oo. oo, obobo g
00 000 oboooobbooOo ooo ooood o
00 00 o000 Ooobooo. ooo, ooooo
0 000 000 0000 OO0 oooooo, oo
0 000 00 000000000 ooo oooo.

0000,0 00000 00 OO0 oooooooo
00 000 7000 10000 OO0 OO0 OO0
0 000 000 0000 o000 oooo, oo
0000 0000 0000 000 oooo ooo
000000000 000 Oooooo oooooo
0000 00ooo ooooo ooo.

ATl 2 ki

19940 1000 19950 12000 OOO0O OO
000 7000 100000 OD0OOO00 oOoOOg O
0000 000 0oo 00 00 ooo ooood
0000 OooO Dooo 9700 ODODOO@OOO
450, PTCAOS520) 0000 OOO. 00O OOO
000 Palmaz—Schatz 0000 35000, Cordis
0000 10000. Thalium—-201 00000 OO
0 00 00000 oooooo, 0oooodo oo
00 0000 00000 ooooo oog oo
00 (partially reversible defects)d 0000 OO
0 000.00 0000 000 ooooopooo o
0 000 000 0o o 100,300,000 edd
0 0000 00 00000 ooooog, oo odd
0000 00 Doooo e00 OO0 ooooo.

4 1:

9700 0OUO0O 0O 0O0O0OO OO 00,00 Doo
0000 (coronary artery bypass graft, CABG) 00
O0O(reinfarction)] 0O0O0 O0O0O. OOO0O O
00 4500 000000 O 00 000 000(st—
ent thrombosis) 0000 O0OO. 00 0O0O0O0O
0000 00 00 0000 00000@@00%). O
0 0000000 00000 0000 ooo oo
000 13%, 000 0D0oOoOoooooo ooo o
0000 52%00(p<0.05). 0000 OO0 OO0
000 000 00 00000 35mmddon oo
0 000 00000 6%000,00 00 0000
O 35mmOd00 000 36%00 000 0O00(@p<
0.05). 00 0O0O0OODOOD ODOOOO oOoooo
0 000 000(19% vs 0%)(p<<0.05).

a e

0000 00Ooo O 700 1000 oOoOoOooOo
00000 000 000 Ooooo oooo, ooo
000o0oooooo 0000 oooo oooo o
000 oo o od.

U 540



1

2)

3)

9

5)

6)

7)

8)

9)

10)

1)

References

Braunwald E : The open-artery theory is alive and well-
again. N Engl J Med 254 : 1650-52, 1993

Ambrose JA : The open artery : Beyond myocardial salv-
age. Am J Cardiol 72 : 85G-90G, 1993

The GUSTO Investigators : An international randomi-
zed trial comparing four thrombolytic strategies for acute
myocardial infarction. N Engl J Med 329 : 673-682, 1993
International society and federation of cardiology and
world health organization task force on myocardial re-
perfusion. Reperfusion in acute myocardial infarction.
Circulation 90 : 2091-2102, 1994

Ellis SG, O’Neill WW, Bate BR, Walton JA, Nabel EG,
Topol EJ : Coronary angioplasty as primary therapy for
acute myocardial infarction 6 to 48hrs after symptom on-
set ! Report of an initial experience. J Am Coll Cardiol
13 :1122-6, 1989

Committee on percutaneous transluminal coronary an-
gioplsty. Guideline for percutaneous transluminal coron-
ary angioplasty. J Am Coll Cardiol 22 : 2033-54, 1993
van den Brand MJ, Betriu A, Lopez Bescos L, et al :
Randomized trial of deferred angioplasty after throm-
bolysis for acute myocardial infarction. Coron Artery
Dis 3 :393-401, 1992

Barbash GI, Roth A, Hod H, et al : Randomized contro-
lled trial of late in-hospital angiography and angio-
plasty versus conservative management after treatment
with recombinant tissue-type plasminogen activator in
acute myocardial infarction. Am J Cardiol 66 @ 538-45,
1990

SWIFT (Should We Intervene Following Thrombolysis?)
trial study group. SWIFT trial of delayed elective inte-
rvention versus conservative treatment after thrombo-
lysis with anistreplase in acute myocardial infar-ction.
Br Med J 302 : 555-60, 1991

The TIMI study group : Comparison of invasive and co-
nservative strategies after treatment with intravenous ti-
ssue plasminogen activator in acute myocardial infarc-
tion : Results of the Thrombolysis in Myocardial Infa-
retion (TIMI) phase II trial. N Engl J Med 320 : 618-
27, 1989

Miketic S, Carlsson J, Tebbe U : Improvement of global

12)

13)

14)

15)

16)

17)

18)

19)

20

=

21)

22)

g 550

and regional left ventricular function by percutaneous
transluminal coronary angioplasty after myocardial in-
farction. J Am Coll Cardiol 25 : 843-7, 1995

Bocksch W, Schartl M, Beckmann S, Dreysse S, Fleck
E : Intravascular ultrasound imaging in patients with
acute myocardial infarction. Eur Heart J 16  46-52, 1995
Colombo A, Hall P, Nakamura S, et al : Intracoronary
stenting without anticoagulation accomplished with intr-
avascular ultrasound guidance. Circulation 91 : 1676-
1688, 1995

Schomig A, Neumann FJ, Kastrati A, et al : 4 randomiz-
ed comparison of antiplatelet and anticoagulant therapy
after the placement of coronary artery stents. N Engl J
Med 334 : 1084-9, 1996

Neumann FJ, Walter H, Rechardt G, Schomig SA :
Coronary Palmaz-Schatz stent implantation in acute my-
ocardial infarction. Heart 75 : 121-26, 1996

Wong PHC, Wong CM : Intracoronary stenting in acute
myocardial infarction. Cathet Cardiovasc Diagn 33 :
39-45, 1994

Monassier JP, Elias J, Meyer P, Morice MC, Royer T,
Cribier A : STENTIM I : The French registry of stenting
at acute myocardial infarction (abstract). J Am Coll Ca-
rdiol 27 : 684, 1996

Saito S, Hosokawa G, Kim K, Tanaka S, Miyake S : Pri-
mary stent implantation without coumadin in acute myo-
cardial infarction. J Am Coll Cardiol 28 : 74-81, 1996
Le May MR, Labinaz M, Beanlands RSB, et al : Intra-
coronary stenting in the setting of myocardial infa-
retion (abstract). J Am Coll Cardiol 27 © 694, 1996
Bauters C, Khanoyan P, Mc Fadden EP, Quandalle P, La-
blanche JM, Bertrand ME : Restenosis after delayed co-
ronary angioplasty of the culprit vessel in patients with a
recent myocardial infarction treated by thrombolysis.
Circulation 91 © 1410-18, 1995

Serruys PW, Jaegere PD, Kiemeneij F, et al. for the Ben-
estent Study Group : 4 comparison of balloon expanda-
ble stent implantation with balloon angioplasty in patie-
nts with coronary artery disease. N Engl J Med 331 :
489-495, 1994

Fischman DL, Leon MB, Baim DS, et al. for the STent
REStenosis Study (STRESS) investigator : 4 randomiz-
ed comparison of coronary-stent placement and balloon
angioplasty in the treatment of coronary artery disease.
N Engl J Med 331 : 496-501, 1994



