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ABSTRACT

Background[] The most important acute complication of percutaneous transluminal coronary angioplasty
(PTCA) is abrupt closure by dissection and thrombus, which account for the majority of deaths and emergency
coronary artery bypass procedures associated with PTCA. We studied the relationship between clinical, angio-
graphic characteristics and abrupt thrombotic closure related to coronary intervention. Methods[] One hundred
thirty two patients (61.6% 8.0 year, 98 male) underwent PTCA or stenting under the diagnosis of acute myoca-
rdial infarction were analyzed at between Jan ‘97 and Jun '98. Patients were divided into two groups, one, 14
patients (Group A, 61.7 8.0 year, 9 male), who developed thrombotic occlusion, and the other, 118 patients
(Group B, 61.5+ 8.0 year, 89 male) who did not develop abrupt closure related to the coronary intervention.
Result[] There were no significant differences in age, sex, risk factors, activated partial thromboplastin time,
fibrinogen, erythrocyte sedimentation rate, C-reactive protein, location of lesion, branch involvement, lesion
severity, AHA/ACC morphology between two groups. The incidence of intra-coronary thrombus was greater
in Group A than in Group B (44% vs. 2%, p=0.025). Acute thrombotic occlusion related to the coronary inter-
ventions developed more frequently in the lesions within two days after the symptomatic onset (55% vs. 19%,
p=0.035) and in the right coronary artery (RCA) lesions (565% vs. 24%, p=0.041). Conclusion[] Predictors of
abrupt thrombotic occlusion during coronary intervention in patients with acute myocardial infarction are intr-
acoronary thrombus, earlier intervenion within 2 days after onset of aucte myocardial infarction and RCA lesion.
(Korean Circulation J 1999529(1):22-27)
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Table 1. Baseline demographic feature in group A (thro-
ofic occlusion after coronary intervention) and group B
(non-thrombotic occlusion after coronary intervention)

Group A Group B
(n=14) (n=118)
Age (yr) 61.7+ 80 61.5+ 8.0
Male (%) 9 (64%) 89 (75%)
Risk factors
Hypertension (%) 4 (28%) 36 (31%)
Smoking (%) 7 (50%) 64 (54%)
Hypercholesteremia (%) 2 (14%) 11 ( 9%)
Diabetes (%) 3(21%) 19 (16%)
Multivessel disease (%) 5 (36%) 31 (26%)
Fibrinogen (mg/ml) 221.7+ 119.2 347+ 1159
Prothrombin time (sec) 13+ 1.5 12+ 1.5

Activated partialthrom-

boplastin time (sec) 9ot 392 98t 392
Platelet (x 103/p 1) 201+ 52.7 210+ 52.1
Mean platelet volume

(1 mm3/fl) 79+ 0.6 80+ 0.6
Erythrocyte sedimentation 289+ 223 309+ 23.7

rate (mm/hour)

C-reactive protein (mg/dl) 3+ 29 3.1+ 3.1
Totally occlusive lesion (%) 5 (36%) 30 (25%)
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Table 2. Lesion morphology and procedural characteris-
fics in group A (thrombotic occlusion after coronary int-
ervention) and group B (non-thrombotic occlusion after
coronary intervention)

Group A Group B

(=9 (n=88)

Lesionlength (%)  5—10mm 6 ( 66%) 43 (48%)
2 10mm 3( 33%) 22(25%)

Branching lesion (%) 2(22%) 3( 3%)
5( 55%) 50 (56%)

3( 33%) 32(36%)

Proximal location (%)
Middle location (%)

Distal location (%) 1(11%) 5( 5%)
Imegularity (%) 3(33%) 7(8%)
Eccentricity (%) 4 ( 44%) 37 (42%)
Moderate tortuosity (%) 0 2( 2%)
Left anterior descending artery (%) 3 ( 33%) 54 (61%)
Left circumflex artery (%) 1( M%) 13(15%)
Right coronary artery (%) 5( 55%) 21 (24%)*
Mean inflation
pressure (atm) 8.6+ 229 8+ 228
Intracoronary 1 2( 22%) 2( 2%)*
thrombus score (%) 2 2( 22%) 0( 0%)*
None fo mild 9 (100%) 80 (81%)
Angulation (%) Moderate 0C 0%) 7( 8%)
Excessive 0(C 0%) 1( 1%)
Lesion severity 50-75% 2( 22%) 25(28%)
75—99% 7C77%) 63 (71%)

Time Interval from symptom onset to
coronary intervention within 2 days
*p<0.05

5( 55%) 13 (14%)*
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Table 3. Multivariable predictors of abrupt closure

Variable Odds ratio’ p value
Thrombus 38.2 0.001
Duration* 0.64 0.041
Age 1.08 0.065

*0O durationd Interval between symptom onset and cor-
onary intervention within 2 days
T 0 Odds ratio(95% confidence interval)

000 ooOo.
5) 000 00 00 00 000 00000 uroki—
nase 00 ReoPro OO, 00 000 OO0 00 00O

0 110(71%)00 00000 000 0O00.
o 9

0000 0000 0000 000 000000 O
0 0000 000 0000 0000 000 000
00000 000 000 00 0000 000 00
000 0 00 0000 00000 000. Tenaglia
0%0 00D 00 OO0 OO0 000 0000 00
0 00 0000 00 000 00000 00000.

00 OO0 OO0 0000 000 0000 0000
0O 00 000?00 00 0000 000 0O 0
00,00 000 00000 0000 ST OO 00
0 000 000 000 00 000 0000 000
0 0000 D000 0000,0 00 00 00 00
0 000 0 00 00 000 00 000 ooo.™?
000 0000 00?®®0g ooooo 000 O
000 00 000,000 00 00 000 000 O
00000 0000 D000 000 00000 O
0000 00000 00 OO0.

0000 000 000 00 000 000 000
00 000 0O 00000 0DO000 00 00 000
0 000 00 002%™ goo ooo oo 60°
000 OO0 00 000 000 00000 000 O
0 00 00 00 000 000 0000000 00
00 00.* ACC/AHA 00000 0000 00O
00 00 000 OO0 000 000 000 000
0 00 000 0000 0000 0oo.?2 Elis 0™
0 35000 0O0O0 66200 OOOC0 OOOO O
000 000 OO, 000 00, 000 000 00
000000, 00 00 00 0000 0000 00

00 00 00 000 OO0 000 000 00000.

0000 OO0 00 00 0000 000 000
00 0DO00O0O0 000 000 000 00 o000
000 00 000, 0000 000 00000 00
00 D000 OO0 00 0000 00 00 00 O
0 OO0 0000 000 00000 0 0 0000
0000 0O0.0000 0000 00 00 0000
0 00 00 000 81%00 OO0 0000 000
000000 000000, 00 00 0000 O
00 000000, 000 000 00 000 000,
0000000, 00 000 000, 000 0000
000 OO0 000 00 00000 00 00 00
0 00 0000 000 000 0 000 00000.
000 000 0 00 00 000 00000 000
00,0 DO0OOO 00 00 000 0000 OO0
0000 000 0000 00000 00000 00
00 OD0O00 00 O 00 00000, 00, 000
0000 0000 00000 000 20 0000 O
00 0000, 00000000 000 000 000
00.0 000 000 000 000, 0000 00
000 OO0 000 000 00 00 000 000
0 000 0DO000O0 0000 00000 000 O
00 DO0OO0 0000. Sugrue 090 00O OO
0 0000 000 000000 000 000 00
0 0000 OO0 000 000000, 00000 O
00 000 00 0000 0000 00 0000 O
000 0000 000 0000.0,2000 00 O
0 00 000 0000 000 00 0000 000
000000, 0000 00000 50(25%)000 O
00 000000 00000. 00 000 0000
00 000 00 00 OO0 000 0000 0000
0 00000 OO0 000 0000 0000 000
0 00 000 000 00 0000 00.00 00
00 DO00OO0OO 0000 000 00 000 000
00 OO0 0000 000, 00 000 00 o0,
0000 00 00 000 00 O 00.000 00
0®?®0Q00 000 000 0000000 0000
0000 000 00 00 00 000 000 000
00 0000 000, khan 0?90 000 000 O
00 OO0 D000 000 000 000 000 (pl-
atelet glycoprotein Ob/Ca inhibitor)D OOOO0O

25



U oboboo obb oob oo boo oooo oo
00 0oooo 00 Oooboo oob boo oooo
U god.obob, oo oooo boo oo o
oo oooo boboo ooo ooo, oooo o
U0 0000 0o ooo oooooo oooo oo
U oo oo oooooo oooo oooo O
oo oogob ooooo.

o of
I =

A

0000 0000 000 0 00 000 00 00
0000 00 000 00 000,00 000 000
00 0000 00 000 000 000 00,00,
00 00 000000 000 00 0000 000
000 00 0000 000 000 0 000 000
0o ooo.

PSR

0000000 OO0 0000 00 0000000
0000 19970 1000 19980 6000 DOOO
0000 0000 00 13200 00, 61.6+ 800,
000098034)0 0000 000. 00 000 OO
0000 000 000 140(A0, 61.7+ 80, 000
Oo0s5)0 0000 00 1180(B0, OO 615+ 8.0
0, 000089029)0 0000 0OOODO 0O, 000
0 00000 000 00 00 00000.

2 1

1) 0 000 00,00, 00 00,0000 OO.
fibrinogen, ESR, CRP, 000 OO O AHA/ACC O
0,000 00 00,000 00 00,00 0000
0 000 0000 OO0 OO0 00 000 000 O
00 000 000.

2) 00 00 000 000 O(AD 90, BO 880)
00 00 000 AD 066+ 0.86, BO 0.02+ 0.150
0 ADOO 0000 000 (pd0.025).

3) 000 0000 0000 00000 000 20
000 000 ADDO 50(55%), BOODO 130 (19%)
0 ADOO 0000 000 (pD0.035).

4) 00000 0000 000 00 000 ADOO
50 (55%), BO OO 210 (24%)00 ADOO 000
0 000 (p00.041).

26

4 e

(=

00 000odo booo oooo boobobo ooo
ug oo boog oob oo ooo oo oo o
O, 00 000 oooogg 20000 oo ooo
ooooo goooo.

A ©0{000 OO0 0O00- 0000 000- 00
- 00 oo.

REFERENCES

1) Coronary Stenting Study Groups. Gianturco-Roubin co-
ronary stenting: Analysis of multi-center results. Korean
Circulation J 1995,;25:896-902.

2) Ischinger T, Gruentzig AR, Meier B, Galan K. Coronary
dissection and total coronary occlusion associated with
percutaneous transluminal coronary stenoses. Circulation
1986,74:1371-8.

3) Ellis SG, Roubin GS, King SB III, Douglas JS, Weintr-
aub WS, Thomas RG, et al. Angiographic and clinical
predictors of acute closure after native vessel coronary
angioplasty. Circulation 1988,77:372-9.

4) Cowley MJ, Dorros G, Kelsey SF, Van Radan M, Detre
KM. Acute coronary events associated with percutaneous
transluminal coronary angioplasty. Am J Cardiol 1984,
53:12C-16C.

5) Simpfendorfer C, Belardi J, Bellamy G, Galan K, Franco
I, Hollman J. Frequency, management and follow-up of
patients with acute coronary occlusions after percutaneous
transluminal coronary angioplasty. Am J Cardiol 1987,
59:267-9.

6) Cavallini C, Giommi L, Franceschini E, Risica G, Oliv-
ari Z, Marton F, et al. Coronary angioplasty in single-
vessel complex lesions; Short- and long-term outcome and
factors predicting acute coronary occlusion. Am Heart J
1991;122:44-9.

7) De Feyter PJ, Van den Brand M, Jaarman GJ, Van Do-
mburg R, Serruys PW, Suryapranata H. Acute coronary
artery occlusion during and after percutaneous translum-
inal coronary angioplasty. Frequency, Prediction, Clinical
course, Management, and Follow-up. Circulation 1991;83:
927-36.

8) Sugrue DD, Holmes DR Jr, Smith HC, Reeder GS, Lane
GE, Vlietstra RE, et al. Coronary artery thrombus as a
risk factor for acute vessel occlusion during percutane-
ous transluminal coronary angioplasty: Improving results.
Br Heart J 1986,56:62-6.

9) Kent KM. Indications for transluminal coronary angiop-
lasty. Circulation 1985;72 Suppl V):V-166.

10) Schomig A, Neumann FJ, Walter H, Schuhlen H, Hada-
mitzky M, Zitzmann-Roth EM, et al. Coronary stent pl-
acement in patients with acute myocardial infarction:
Comparison of clinical and angiographic outcome after
randomization to antiplatelet or anticoagulant therapy. J
Am Coll Cardiol 1997;29:28-34.

11) Cowley MJ, Dorros G, Kelsey SF, Raden MV, Detre KM.
Acute coronary events associated with percutaneous tra-
nsluminal coronary angioplasty. Am J Cardiol 1984;53:

Korean Circulation J 1999:29(1):22-27



12)

13)

14)

15)

16)

17)

18)

19)

12C-16C.

Bredlau CE, Roubin GS, Leimgruber PP, Douglas JS,
King III SB, Gruentzig AR. In-hospital morbidity and
mortality in patients undergoing elective coronary angio-
plasty. Circulation 1985;72:1044-52.

Garcia-cantu E, Spaulding C, Corcos T, Hamda KB,
Roussel L, Favereau X, et al. Stent implantation in acute
myocardial infarction. Am J Cardiol 1996;77:451-4.
Mak KH, Belli G, Ellis SG, Moliterno DJ. Subacute
stent thrombosis: Evolving issues and current concepts. J
Am Coll Cardiol 1996,;27:494-503.

Lincoff AM, Topol EJ, Chapekis AT, George BS, Candel
a RJ, Muller DW, et al. Intracoronary stenting compared
with conventional therapy for abrupt vessel closure com-
plication coronary angioplasty: A matched case-control
study. J Am Coll Cardiol 1993,;21:866-75.

Tenaglia AN, Fortin DF, Califf RM, Frid DJ, Nelson CL,
Gardner L, et al. Predicting the risk of abrupt vessel clo-
sure after angioplasty in an individual patient. J Am Coll
Cardiol 1994;24:1004-11.

Detre KM, Holmes DR Jr, Holubkov R, Cowley MJ, Bo-
urassa MG, Faxon DP, et al. Incidence and consequences
of periprocedural occlusion. Circulation 1990,82:739-50.
Meier B, Gruentzig AR, Hollman J, Ischinger T, Bradf-
ord JM. Does length or Eccentricity of coronary stenosis
influence the outcome of transluminal dilatation? Circul-
ation 1983,67:497-9.

Ryan TJ, Bauman WB, Kennedy JW, Kereiakes DJ, King
SB, McCallister BD, et al. Guidelines for percutaneous
transluminal coronary angioplasty a report of the ameri-
can college of cardiology/American heart association task

force on assessment of diagnostic and therapeutic cardi-

20)

21)

22)

23)

24)

25)

ovascular procedures (Committee on percutaneous trans-
luminal coronary angioplasty) J Am Coll Cardiol 1993;
22:2033-54.

Ellis SG, De Cesare NB, Pinkerton CA, Whitlow P, King
III SB, Ghazzal ZM, et al. Relation of stenosis morpho-
logy and clinical presentation to the procedural results of
directional coronary atherectomy. Circulation 1991,84:6
44-53.

Khan MM, Ellis SG, Aguirre FV, Weisman HF, Wilder-
mann NM, Califf RM, et al. Does intracoronary thrombus
influence the outcome of high risk percutaneous translu-
minal coronary angioplasty? Clinical and angiographic
outcomes in a large multicenter trial. J Am Coll Cardiol
1998,31:31-6.

Barnathan ES, Schwartz S, Taylor L, Laskey WK, Kle-
aveland P, Kussmaul WG, et al. Aspirin and dipyridamole
in the prevention of acute coronary thrombosis complica-
ting coronary angioplasty. Circulation 1987;1:125-34.
Gregorini L, Marco J, Fajadet J, Bernies M, Cassagneau
B, Brunel P, et al. Ticlopidine and aspirin pretreatment
reduces coagulation and platelet activation during coro-
nary dilation procedures. J Am Coll Cardiol 1997,29:13-20.
The EPIC investigators. Use of a monoclonal antibody
directed against the platelet glycoprotein [1b/[]a recep-
tor in high-risk coronary angioplasty. N Engl J Med 199
4;330:956-61.

The RESTORE Investigators. Effects of platelet glycopr-
otein [Jb/[]a blockade with tirofiban on adverse cardiac
events in patients with unstable angina or acute myocar-
dial infarction undergoing coronary angioplasty. Circul-
ation 1997,96:1445-53.

27



