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ABSTRACT

Background and Objectives : Despite many multicenter trials on percutaneous coronary intervention (PCI),
versus coronary artery bypass surgery (CABG), in multivessel coronary artery disease (MVCAD), the most
appropriate treatment remains a matter of debate. Moreover, studies comparing the 2 strategies in eastern society
are rare. The aim of this study was to assess the relative merits of PCI and CABG in MVCAD in the post-stent
era. Subjects and Methods : Patients, with MVCAD, indicated for revascularization were enrolled from 9
centers in Korea. Out of the 3,279 patients in the registry, 2102 (CABG 609 patients, PCI 1,493 patients) were
selected for a comparison of their outcomes, after a statistical adjustments for the disparity for 6 independent risk
factors, for the prognosis between the two groups. Results : There was no significantly different in the 3 year
survival rates between PCI and CABG groups. In the diabetic patients, the 3-year mortality rate in PCI group was
1.6-fold higher than in the CABG group, although it was not statistically significant (PCI 19.8%, CABG 12.5%,
p=0.24). The incidence of cerebrovascular events (CVE) was higher in the CABG group. The thirty-day death
rate, myocardial infarction or CVE were higher in the CABG group (PCI 1.3%, CABG 4.2%, p<0.001). Both the
long and short-term revascularization rates were higher in PCI group compared to CABG group. Conclusion :
Our Korean registry demonstrated a comparable survival rate between the PCI and CABG groups. A PCI was
associated with a lower early morbidity, but with a greater need for repeated revascularization compared to a
CABG. (Korean Circulation J 2003:;33(9):786-796)

KEY WORDS : Percutaneous transluminal coronary angioplasty ; Coronary artery bypass ; Multicenter study ;
Long-term effects.
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Risk factors Definition

Diabetes mellitus

Fasting blood sugar =40 mg/dL or 2 hour postprandial blood sugar =200 mg/dL

or definite history of diagnosis

Treated diabetes
Hypertension

Diabetes currently treated with oral hypoglycemic drugs or insulin
Blood pressure higher than 140/90 mmHg or definite history of hypertension or

antihypertensive treatment

Hypercholesterolemia

Serum cholesterol >240 mg/dL or definite history of Hypercholesterolemia or

cholesterol lowering therapy

Family history of coronary artery
disease

Peripheral vascular disease
Cerebrovascular event

Positive history of coronary artery disease in parents and siblings when they are
younger than 55 years old

Claudication or definite history of peripheral vascular disease
Neurological deficiencies lasting for more than 24 hours
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Table 2. Clinical and angiographic characteristics of the
all registry patients

CABG PCI P

Female sex (%) 28.5 30.2 0.33

Age (years) 60.9+03 61.5+02 0.086
Age =65 (%) 35.6 39.2 0.042
ACS (%) 60.9 50.4 <0.001
AMI (%) 5.7 18.7 <0.001
Treated diabetes (%) 29.9 23.7 <0.001
Hypertension (%) 56.8 54.8 0.29

Smoking (%) 54.9 41.4 <0.001
FHx of CAD (%) 9.8 58 <0.001
LVEF (%) 55004 57.1£0.3 <0.001
LVEF=50% (%) 71.1 78.0 <0.001
PCI history (%) 17.1 10.8 <0.001
CVE history (%) 10.8 7.9 0.005
MI history (%) 25.7 14.9 <0.001
PVD history (%) 6.9 4.3 0.001
3 vessel disease (%) 69.0 30.4 <0.001
Lesion number 40+0.0 3.0+0.0 <0.001
Proximal LAD (%) 58.6 329 <0.001
LAD intervention (%) 96.9 49.5 <0.001

CABG : coronary artery bypass surgery, PCl : percu-
taneous coronary intervention, ACS : acute coronary
syndrome, AMI : acute myocardial infarction, FHx of
CAD : family history of coronary artery disease, LVEF :
left ventricular ejection fraction, CVE : cerebrovascular
event, Ml : myocardial infarction, PVD : peripheral vas-
cular disease, LAD : left anterior descending artery
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Table 3. Risk factors and odds ratio for MACE of total population by mulvariate logistic regression analysis

30D MACE 1Y MACE 3Y MACE
OR P OR p OR p
PCI 1.18 0.52 3.48 <0.001 4.39 <0.001
Female 1.49 0.14 0.99 0.95 1.17 0.28
Age =65 years 1.65 0.024 1.32 0.010 1.46 0.002
ACS 1.42 0.18 1.36 0.009 1.35 0.018
AMI 2.34 0.008 1.44 0.021 1.34 0.093
3 vessel disease 1.23 0.36 1.06 0.62 1.03 0.82
Treated diabetes (%) 1.34 0.21 1.13 0.32 1.58 0.001
Smoking 1.73 0.035 0.90 0.38 1.1 0.42
LVEF>50% (%) 0.65 0.071 0.75 0.020 0.67 0.005
CVE history 2.54 0.001 1.53 0.011 1.59 0.014
M history 1.59 0.071 1.06 0.69 1.99 0.92
Proximal LAD 1.28 0.27 1.44 0.001 1.42 0.003
PCI 1.18 0.52 3.48 <0.001 4.39 <0.001

MACE : major adverse cardiovascular event, OR : odds ratfio. Other abbreviations as previous table
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Table 4. Clinical and angiographic characteristics of
patients after matching of 6 variables (marked as*)

CABG PCI
(h=609) (n=1493) P
Female sex (%) 26.6 29.2 0.23
Age =65 years (%)* 37.1 36.4 0.75
Age (years) 61004 61.3+03 0.58

Clnical diagnosis*

ACS (%) 55.7 56.2 0.96
AMI (%) 9.4 9.4 0.96
Treated diabetes (%) * 24.5 24.4 0.99
Hypertension (%) 55.5 56.3 0.74
Smoking (%) 54.8 40.8 <0.001
FHx of CAD (%) 9.5 6.3 0.012
LVEF (%) 557205 56.7£0.4 0.12
LVEF>50% (%) * 76.2 75.5 0.73
PCl history (%) 16.3 11.5 0.003
CVE history (%)* 10.0 9.8 0.87
M history (%) 25.6 16.2 <0.001
PVD history (%) 6.4 48 0.12
3 vessel disease (%) 68.3 30.6 <0.001
Lesion number 4.1+0.1 3.0£0.1 <0.001
Proximal LAD (%) * 43.0 42.7 0.88
LAD intervention (%) 96.1 52.1 <0.001

The numbers of patients with risk factors are comparably
adjusted between CABG and PCI groups after matching
process. * : variables for which adjustment was made,
Abbreviations as previous tables
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Table 5. Clinical event rate in CABG and PCI groups. Both data of total patients and matched group are presented.
Survival rate and Ml rate were comparable between 2 groups

Total patients

Matched patients

CABG (n=1182) PCl (n=2097) p CABG (n=609)  PCI (n=1493) p
Death (%) 30D 0.9 0.7 0.47 1.3 0.8 0.24
1Y 2.7 29 0.75 4.0 3.0 0.30
2Y 4.9 5.6 0.50 6.8 53 0.29
3Y 7.3 10.6 0.049 10.6 10.7 0.99
MI (%) 30D 0.1 0.2 0.62 0.2 0.2 0.83
1Y 0.7 1.5 0.095 0.4 1.3 0.12
2Y 1.2 27 0.035 0.9 2.5 0.076
3Y 2.4 5.5 0.009 1.7 52 0.032
CVE (%) 30D 2.1 0.2 <0.001 3.0 0.1 <0.001
1Y 3.1 0.9 <0.001 4.5 0.7 <0.001
2Y 4.9 23 0.004 6.9 22 <0.001
3Y 7.7 52 0.091 10.8 57 0.020
PClor CABG (%) 30D 0.2 22 <0.001 0.3 23 0.002
1Y 3.3 20.9 <0.001 42 21.9 <0.001
2Y 55 322 <0.001 6.9 33.3 <0.001
3Y 9.6 47.6 <0.001 11.1 499 <0.001
Death, MI, CVE (%) 30D 2.9 1.2 <0.001 42 1.3 <0.001
1Y 59 6.0 0.96 7.9 58 0.1
2Y 9.5 10.9 0.33 12.4 10.5 0.34
3Y 14.5 18.9 0.042 18.9 18.9 0.99
MACE (%) 30D 29 3.0 0.90 42 3.1 0.22
1Y 8.5 23.7 <0.001 11.0 243 <0.001
2Y 13.8 36.4 <0.001 17.4 37.0 <0.001
3Y 213 52.4 <0.001 25.7 53.9 <0.001

30D : 30-days, 1Y : 1-year, 2Y : 2-years, 3Y : 3-years, Other abbreviations as previous tables
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Fig. 1. Kaplan-Meier curve for cardiovascular event in matched population. Survival rate was similar between 2
revascularization strategies. CABG : coronary artery bypass surgery, PCl : percu-taneous coronary intervention,

CVE : cerebrovascular event.
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Table 6. Clinical outcome of subgroups according to treatment modality and the presence of treated diabetes

Non-TxDM group TXDM group P Non-DM vs. DM
CABG PCI P CABG PCI p CABG PCI
Death (%) 30D 0.9 0.7 0.64 2.7 1.2 0.21 0.088 0.35
1Y 3.1 2.5 0.55 6.8 4.5 0.34 0.073 0.12
2Y 6.2 44 0.27 8.8 8.1 0.84 0.40 0.069
3Y 10.0 8.3 0.50 12.5 19.8 0.24 0.58 0.002
M 30D 0.2 0.2 0.90 0.0 0.3 0.52 0.57 0.71
1Y 0.5 1.4 0.19 0.0 0.8 0.34 0.44 0.50
2Y 1.2 2.8 0.14 0.0 1.3 0.29 0.33 0.30
3Y 23 58 0.079 0.0 2.8 0.21 0.25 0.32
CVE 30D 2.4 0.1 <0.001 4.9 0.0 <0.001 0.13 0.57
1Y 3.7 0.5 <0.001 7.1 1.3 0.003 0.13 0.23
2Y 57 1.9 0.004 10.3 33 0.025 0.14 0.32
3Y 8.4 49 0.114 17.5 9.2 0.15 0.047 0.14
Death, MI, CVE (%) 30D 3.3 1.0 0.002 6.8 2.0 0.008 0.061 0.15
1Y 7.0 55 0.32 11.1 6.8 0.16 0.15 0.45
2Y 11.5 9.9 0.47 15.2 12.6 0.55 0.34 0.31
3Y 17.3 171 0.96 23.5 258 0.74 0.25 0.056
Revascularization (%) 30D 0.4 22 0.013 0.0 23 0.067 0.43 0.93
1Y 4.2 21.1 <0.001 4.4 24.6 <0.001 0.92 0.21
2Y 6.6 323 <0.001 7.9 36.6 <0.001 0.68 0.24
3Y 11.1 46.9 <0.001 11.1 60.5 <0.001 0.99 0.003
MACE (%) 30D 33 3.1 0.81 6.8 3.2 0.064 0.061 0.92
1Y 9.8 23.4 <0.001 14.8 27.2 0.006 0.13 0.19
2Y 16.0 35.8 <0.001 214 40.9 0.001 0.22 0.16
3Y 23.9 50.9 <0.001 30.7 64.2 <0.001 0.25 0.003

CABG : coronary artery bypass surgery, PCl : percu-taneous coronary intervention, Ml : myocardial infarction, CVE :
cerebrovascular event, MACE : major adverse cardiovascular event
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Fig. 2. Clinical outcomes according to diabetic status and revascularization strategies. CABG : coronary artery
bypass surgery, PCI : percu-taneous coronary intervention, CVE : cerebrovascular event
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Table 7. Clinical outcome of subgroups of current te-
chnologies of CABG and PCI

Agzr;tol Stent 5
(n=1182) (n=2097)
Death (%) 30D 1.5 0.6 0.10
1Y 2.6 3.0 0.74
2Y 53 55 0.90
3Y 8.8 1.9 0.28
MI (%) 30D 0.2 0.1 0.68
1Y 0.4 0.6 0.77
2Y 1.0 1.4 0.58
3Y 1.5 3.5 0.20
CVE (%) 30D 2.6 0.0  <0.001
1Y 3.8 0.6 <0.001
2Y 58 2.6 0.031
3Y 9.5 7.8 0.52
PClor CABG (%) 30D 0.4 1.6 0.028
1Y 3.7 21.6 <0.001
2Y 6.5 34.7 <0.001
3Y 10.9 55.9 <0.001
Death, MI, CVE (%) 30D 3.8 1.0 <0.001
1Y 6.3 4.8 0.26
2Y 10.4 10.0 0.87
3Y 16.3 20.2 0.28
MACE (%) 30D 3.8 22 0.074
1Y 8.9 240  <0.001
2Y 15.1 38.6 <0.001
3Y 23.2 59.8 <0.001

The patients were included only if one or more arterial
graft was used for CABG group, or one or more stent
was implanted for PCI group. DM : treated diabetics,
Other abbreviations as previous tables
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