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Off-pump Coronary Artery Bypass Surgery Versus Drug Eluting Stent for Multi-vessel
Coronary Artery Disease

Jae Hang Lee, M.D.*, Ki-Bong Kim, M.D.*, Kwang Ree Cho, M.D.**, Jin-Shik Park, M.D.***,
Hyun-Jae Kang, M.D.***, Bon-Kwon Koo, M.D.***, Hyo-Soo Kim, M.D.***, Dae-Won Schn, M.D.***,
Byung-Hee Oh, M.D.***, Young-Bae Park, M.D.***

Background: The introduction of Drug Eluting Stents (DES) decreased the number of patients referred for coronary
artery bypass grafting (CABG). The impact of DES on CABG (Step 1) was studied and compared with the 1-year
outcome after CABG with DES (Step 2). Material and Method: Surgical results for patients who underwent
off-pump CABG (OPCAB) before the introduction of DES(n=298) were compared with those who underwent OPCAB
after the introduction of DES (n=288) (Step 1). Postoperative 30-day and 1-year results were also compared be-
tween the patients who underwent percutaneous coronary intervention (PCl) using DES (n=220) and those who un-
derwent OPCAB (n=255) (Step 2). Result: Since the introduction of DES, the ratio of CABG versus PCl
decreased. In the CABG group, the number of high risk patients such as elderly patients (age 62 vs. 64,
p=0.023), those with chronic renal failure (4% vs. 9%, p=0.021), calcification of the ascending aorta (9% vs. 15%,
p=0.043), or frequency of urgent or emergent operations (12% vs. 22%, p=0.002) increased. However, there were
no differences in the cardiac death and graft patency rates between the two groups (step 1). During the one-year
follow up period, the rate of target vessel revascularization (12.3% vs. 2.4%, p<0.001) and major adverse cardiac
events (MACE: death, myocardial infarct, TVR) were higher in the DES than the CABG group {13.6% vs 4.3%)
(stage 2). Conclusion: Infroduction of DES decreased the number of patients referred for surgery, and increased
the comorbidity in patients who underwent CABG. DES increased the rate of target vessel revascularization, and
the occurrence of MACE during the 1-year follow-up. However, there was no difference in the incidence of my-
ocardial infarction and cardiac death between the two groups.

(Korean J Thorac Cardiovasc Surg 2008;41:202-209)
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Table 1. Patients characteristics
OPCAB (n=225) DES (n=220) p-value
Age (y) 62.0£10.3 64.8+10.0 0.004
Male 185 (72.6%) 143 (65.0%) 0.076
Diabetes mellitus 35 (13.7%) 16 (7.3%) 0.024
Chronic renal failure 17 (6.7%) 6 2.7%) 0.054
Hypertension 164 (64.3%) 127 (57.7%) 0.157
Acute myocardial infarction 22 (8.6%) 29 (13.2%) 0.137
3-vessel disease 183 (71.7%) 117 (53.2%) <0.001
Left main coronary disease 85 (33.3%) 20 (9.1%) <0.001
Left ventricular ejection fraction <35% 15 (5.9%) 3 (3.6%) 0.290
OPCAB=Off-Pump Coronary Artery Bypass; DES=Drug Eluting Stent.
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Table 2. Procedural data

OPCAB (n=225) DES (n=220) p-value

Target vessel

LAD 214 (83.9%) 158 (71.8%) 0.001

LCx 214 (83.9%) 158 (71.8%) 0.001

RCA 147 (57.7%) 134 (60.1%) 0.471

3-Vessel revascularization 100 (39.2%) 42 (19.1%) <0.001
DES used

Cypher 184 (83.6%)

TAXUS 70 (31.8%)

Cypher+TAXUS 34 (154%)
Graft used

Arterial graft 254 (99.6%)

Saphenous vein graft

11 (4.3%)

OPCAB=Off-Pump Coronary Artery Bypass; DES=Drug Eluting Stent; LAD=Left Anterior Descending artery; LCx=Left Circumflex

Artery; RCA=Right Coronary Artery.
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Fig. 1. Impact of DES on the ratio of PCl versus CABG. PCl=per-
cutaneous coronary intervention; CABG=coronary artery bypass
graft; DES=Drug Eluting Stent.
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Table 3. Preoperative patient characteristics

Pre-DES (n=298) Post-DES (n=288) p-value
Age (yr) 6219 64+10 0.023
Female 74 (25%) 82 (28%) 0.350
Hypertension 186 (64%) 198 (69%) 0.118
Diabetes mellitus 135 (45%) 145 (50%) 0.247
Chronic renal failure 13 (4%) 27 9%) 0.021
Calcified ascending aorta 28 (9%) 43 (15%) 0.043
Left ventricular ejection fraction <35% 13 (4%) 20 (7%) 0.210
Left main coronary disease 95 (32%) 96 (33%) 0.725
Acute myocardial infarction 3 (1%) 16 (6%) 0.053
Urgent & emergent operation 37 (12%) 64 (22%) 0.002
Left ventricular ejection fraction (%) 59+11 56+11 0.001

DES=Drug Eluting Stent.
Table 4. Perioperative clinical results

Pre-DES (n=298) Post-DES (n=288) p-value
Distal anastomosis 2.89+0.95 2.90=0.98 0.866
Operative mortality 4 (1%) 6 2%) 0.539
Atrial fibrillation 66 (22%) 84 (6%) 0.047
Perioperative myocardial infarct 18 (6%) 18 (6%) 0.864
Stroke 3 (1%) 4 (1%) 0.721
Acute renal failure 7 2%) 12 (4%) 0.249
Mediastinitis 6 2%) 5 2%) 1.000
Left ventricular ejection fraction <35% 2 (1%) 8 (3%) 0.060
Bleeding 19 (6%) 9 3%) 0.081
Extubation (hr) 22420 28+32 0.004
Intensive care unit stay (hr) 3037 41168 0.018
Hospital stay (day) 815 9+10 0.525

DES=Drug Eluting Stent.

Table 5. Immediate postoperative & postoperative 1 year follow up CAG

Variable Pre-DES (n=293/298, 98%) Post-DES (n=280/288, 97%) p-value
Early Total 99.2% (841/848) 98.4% (807/820) 0.180
(immediate postoperative) ITA 99.5% (642/645) 99.0% (516/521) 0.478
RGEA 98.4% (186/189) 98.3% (291/296) 1.000
RA 100% (5/5) 100% (1/1) 1.000
SVG 92.3% (12/13) 82.4% (14/17) 0.613
Late Total 95.2% (730/767) 95.2% (360/378) 1.000
(postoperative 1 yr) ITA 97.1% (568/585) 97.0% (259/267) 1.000
RGEA 92.4% (158/171) 92.0% (104/113) 1.000

RA 100% (3/3) 0/0
SVG 38.5% (5/13) 750% (3/4) 0.294

CAG=coronary angiography; DES=Drug Eluting Stent; ITA=Internal Thoracic Artery; RGEA=Right Gastroepiploic artery; RA=Radial
Artery; SVG=Saphenous Vein Graft.
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Table 6. Clinical outcome

OPCAB (n=255) DES (n=220) p-value
Postop 30 days
Target vessel revascularization 0 0 NS
Myocardial infarction 0 1 (0.5%) NS
Death, cardiac 4 (1.57%) 1 (0.5%) NS
Death, all cause 4 (1.57%) 1 (0.5%) NS
MACE 4 (1.57%) 2 (0.9%) NS
Postop 1 year
Target vessel revascularization 6 (2.35%) 27 (12.3%) <0.001
Myocardial infarction 0 2 (0.9%) NS
Death, cardiac 5 (2.0%) 2 (0.9%) NS
Death, all cause 6 (2.4%) 5 23%) NS
MACE 11 (4.31%) 30 (13.6%) <0.001

OPCAB=Off-Pump Coronary Artery Bypass; DES=Drug Eluting Stent; MACE=Major adverse cardiac event (Death, Myocardial infarct,

Target vessel revascularization).
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Table 7. Predictors of 1 year clinical event

Univariate Multivariate
analysis analysis
p P P OR (95% CI)

TVR

DES 0.001 0001 5.1 (1.9~129)
AMI 0471

OMI 0.279 0.094 35 (0.8~154)
Sex 0.934

HTN 0.772

DM needed insulin Tx. 0.151 0.058 2.0 (1.0~4.3)
EF <35% 0.965

LMD 0.059 0332 19 (05~6.5)
CRF 0.736

3vD 0.953
MI+Death

DES 0.616 0.342 04 (0.1~24)
AMI 0.017 0.003 125 (2.3~68.4)
OMI 0.690

Sex 0.687

HTN 0.429

DM needed insulin Tx. 0.772

EF <35% 0.999

LMD 0.018 0.037 5.3 (1.1~25.7)
CRF 0.998

3VvD 0.147 009 42 (08~214)
MACE

DES 0.001 0.01 3.3 (1.6~6.8)
AMI 0.571

OMI 0.077 0076 3.0 (0.9~10.3)
Sex 0912

HTN 0.529

DM needed insulin Tx. 0.241 0.114 1.7 (0.9~3.3)
EF <35% 0.716

LMD 0.563

CRF 0.991

3VD 0.552

TVR=Target Vessel Revascularization; DES=Drug Eluting Stent;
AMI=Acute Myocardial Infarction; OMI=Old Myocardial Infarction;
HTN=Hypertension; DM=Diabetes Mellitus; EF=Ejection Fraction
LMD-=Left Main Disease; CRF=Chronic Renal Failure; 3VD=
Three Vessel coronary Disease.
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