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Off Pump Total Arterial Myocardial Revascularization

Young Nam Youn, M.D.*, Kyung Jong Yoo, M.D.*, Kyo Joon Lee, M.D.*, Gy Jong Lee, M.D.*
Hyun Chul Joo, M.D.*, Sang Hyun Lim, M.D.*, Seung Ho Kim, M.D.**, Young Lan Kwak, M.D.**

Background: Arterial conduits using in coronary artery bypass grafting (CABG) have been known a great long
term patency rates, and improved short and long term clinical outcomes. It has been reported that Off pump
CABG has better clinical results than CABG using cardiopulmonary bypass. To evaluate the advantage of arterial
conduits over venous conduits and to avoid the adverse effects of cardiopulmonary bypass, we performed total
arterial Off pump CABG. Material and Method: From January 2001 to October 2004, Off pump CABG using only
arterial conduits was performed on 325 patients with a mean age of 59.3+11.9 years (36~83). Mean ejection
fraction was 55.4+14.0% (15—~86). Angiography showed left main disease or triple-vessel disease in 81.9% of the
patients. Indications of using arterial conduits was stenosis >50% of left anterior descending artery, stenosis >80%
of branches of left circumflex artery, and stenosis >90% of right coronary artery and its branches. Multi-slice
computed tomography was performed on 194 patients to evaluate the short term patency rates. Result: A total of
928 distal anastomoses were performed and the average anastomoses per a patient were 2.86+0.78. There was
1 operative mortality. Postoperative complications were mediastinitis in 6 patients (1.8%), renal failure in 4 patients
(1.2%), perioperative myocardial infarction in 3 patients (0.9%), reoperation for bleeding in 3 patients (0.9%). There
was no postoperative stroke. Patency rate of arterial conduits was 99.3% (581/585). There were 4 stenoses or
competitive flows in 2 radial arteries and 2 right internal mammary arteries. Conclusion: Total arterial Off pump
CABG appears to be safe, showing a low surgical mortality and morbidity and excellent short term patency rates

of arterial conduits.

(Korean J Thorac Cardiovasc Surg 2005;38:349-356)
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Table 1. Demographics and preoperative characteristics (n=325)

Characteristics No. of patients

59.3+12.0 (range, 36~83)

238 1 87 (73.2% : 26.8%)
2.4+0.8

55.4% (range, 15~86)

Age (years)

Male to female ratio
Mean canadian class
Ejection fraction (%)
Coronary angiogram

Left main disease 77 (23.7%)
Three vessel disease 189 (58.2%)
One or two vessel disease 59 (18.2%)

258 (79.4%)
181 (55.7%)
171 (52.6%)
138 (42.5%)
132 (40.6%)

Unstable angina
Hypertension

Smoker

Previous MI (<90 days)
Diabetes mellitus

Ejection fraction <50% 91 (28.0%)
PAOD 63 (19.4%)
S/p PTCA 44 (13.5%)
Previous CVA 26 (8.0%)
Renal dysfunction* 11 (3.4%)
Reoperation 3 (0.9%)
COPD 2 (0.6%)
IABP 1 (0.3%)

MI=Myocardial infarction; PAOD=Peripheral arterial obstructive
disease; PTCA=Percutaneous transluminal coronary angioplasty;
CVA=Cerebrovascular accident; *=Including acute renal failure
and chronic renal failure; COPD=Chronic obstructive pulmonary
disease; IABP=Intra-aortic balloon pump.
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Table 2. Operative datas (l): Types of coronary anastomoses

Conduits No. (n=325) %
LIMA+RA 143 44.0
Bilateral IMA+RA 138 425
Bilateral IMA 16 4.9
LIMA 12 3.7
LIMA+RA+GEA 11 34
LIMA+Bilateral RA 1 0.3
Bilateral IMA+RA+GEA 1 0.3
RIMA 1 03
RIMA+RA 1 03
RA 1 03

Mean arterial conduits™ 2.45%0.56

LIMA=Left internal mammary artery; RA=Radial artery, IMA=
Internal mammary artery; RIMA=Right internal mammary artery;
GEA=Right gastroepiploic artery.
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Table 3. Operative datas (Il): Target coronary vessels

LIMA RIMA RA GEA Total
LAD 318 5 6 0 329
Dx 9 9 105 0 123
OM 11 19 255 0 285
PD 4 53 15 9 81
PL 1 36 9 2 48
RCA 0 51 6 1 58
RAM 0 3 1 0 4
Total 343 176 397 12 928

No. of mean distal grafting 2.8610.78

LIMA=Left internal mammary artery; RIMA=Right internal
mammary artery; RA=Radial artery; GEA=Right gastroepiploic
artery; LAD=Left anterior descending artery; Dx=Diagonal
branch; OM=Obtuse marginal branch; PD=Posterior descending
branch of right coronary artery; PL=Posterior lateral branch of
right coronary artery; RCA=Right coronary artery; RAM=Right
acute marginal branch.

Table 4. Postoperative datas

Characteristics
Operation time (minutes) 248.2+47.2
Ventilation time (hours) 13.2+6.6
CK-MB (IU/L)(POD #1) 13.333.4
Cardiac index (L/min/m’)(POD #1) 3.4+0.7
Blood loss (mL) 840.0+375.3
ICU stay (hours) 53.0+19.0
Hospital stay (days) 12.1+6.6

CK-MB=Creatine kinase-MB; POD=Postoperative date; ICU=In-
tensive care unit.
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Table 5. Postoperative complications

No. %

Cardiovascular 8 25

Perioperative MI 3 0.9

Postoperative IABP 2 0.6

Sudden cardiac arrest 1 0.3

Pericarditis 1 0.3

Pericardial effusion 1 0.3

Wound infection 7 22

Mediastinitis 6 1.8

Superficial wound infection 1 0.3

Gastrointestinal 5 1.5

UGI bleeding 3 0.9

SMA infarction 1 0.3

Peritonitis 1 0.3

Renal 4 1.2

Postoperative renal failure 4 1.2

Respiratory 4 12

Pleural effusion 2 0.6

Acute respiratory failure 1 0.3

Pulmonary edema 1 0.3

Reoperation for bleeding 3 0.9

Neurological 2 0.6
Cerebral infarction 0

Delirium (transient) 2 0.6

Catheter infection 1 0.3

Unknown thrombocytopenia 1 0.3

Total 35/30 Patients 10.8%

IABP=Intra-aortic ballon pump; MI=Myocardial infarction; PT
CA=Percutaneous transluminal coronary angioplasty, UGI=Upper
gastrointestinal, SMA=Superior mesenteric artery.
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