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Routine Off-pump Total Arterial Coronary Revascularization

Jae Won Lee, M.D.*, Nam Hee Park, M.D.*, Seong Sik Kang, M.D.*, Suk Jung Choo, M.D.*
Seung Jung Park, M.D.**, Seung Wook Park, M.D.**, Myeong Ki Hong, M.D.**
Hyun Song, M.D.*, Meong Gun Song, M.D.*

Background: To avoid the adverse effects of cardiopulmonary bypass and to overcome late vein graft
failure. we routinely performed off-pump total arterial coronary revascularization. Material and Method: From
July 2000 to August 2001, 104 consecutive patients underwent first elective off-pump total arterial coronary
revascularization. Both internal mammary, radial and gastroepiploic arteries were used. Sequential and com-
posite grafts were used to achieve complete revascularization. Perioperative adverse events and postoperative
angiograms were analyzed. Result: A total of 252 arterial conduits were used with an average of 2.47
grafts per patient. A total of 326 distal anastomosis were performed with a mean of 3.13 distal anastomosis
per patient. Cross over to on-pump occurred in seven patients (6.7%). Of these 4 were due to unstable he-
modyramics during lateral or posterior wall stabilization as a result of cardiomegaly and 3 were due to
uncontrolled bleeding during dissection of diffusely dimunitive deeply placed intramyocardial coronary arteries.
There were no opeartive deaths. Two cases of perioperative myocardial infarction and transient neurologic
complications occurred, respectively. Of the 312 distal anastomoses, 308 (98.7%) were compatible with Fitz-
Gibbon A or B patency grading. Conclusion: Off-pump total arterial coronary revascularization was technically
feasible in most elective cases with satisfactory early results. However, on-pump coronary bypass surgery
should be considered in difficult circumstances, such as cardiomegaly or unfavorable anatomy of the target
coronary artery.

(Korean J Thorac Cardiovasc Surg 2003;36:309-315)
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Table 1. Preoperative data (N=104)

OlMH& 2
Off-Pump Total Arterial Coronary Revascularization

Table 2. Arterial conduits (patients=104)

Age (years) 61.9+8.6 (40~78)

Male/female 78 : 26
Coronary angiogram

One vessel disease 6

Two vessel disease 17

Three vessel disease 81

ILM disease 33
Diabetes* 42
LVEF(%) 57.9+£9.7 (30~75)

=controlled with oral hypoglycemic agent or insulin.
LVEF, Left ventricular ejection fraction

Table 3. Target coronary vessels

Conduits Patients
BIMA +RA 53
LIMA+RA 29
LIMA 12
LIMA +RA +GEA 4
RIMA +RA 2
BIMA +RA +GEA 2
RA 1
BIMA 1

BIMA, Bilateral internal mammary artery; GEA, Gastroepiploic
artery; LIMA, Left internal mammary artery; RA, Radial artery;
RIMA, Right internal mammary artery

LAD Dx OM RCA PDA PL
LIMA 50 47
RIMA 53 5
RA 3 11 2 32 37
RGEA 5 1
Totzl 106 63 2 37 38

BIMA, Bilateral internal mammary artery; Dx, Diagonal branch (including ramus intermedius); GEA, Gastroepiploic artery; LAD, Left
anterior descending artery; LIMA, Left internal mammary artery; OM, Obtuse marginal branch; PDA, Posterior descending artery; PL,
Posterolateral branch; RA, Radial artery; RCA, Right coronary artery; RIMA, Right internal mammary artery
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Table 4. Cross over to cardiopulmonary bypass

1. Hemodynamic instability

Case CTR LVD(s/d) LVH Off-pump On-pump
65/F 59% 38/53 + LAD & PL OM
53M 58% 29/53 + LAD & OM PDA
73/M 52% 25/48 - LAD & Dx oM
61/M 46% 29/45 - LAD & Dx oM
2. Uncontrollable bleeding
Case Target Size Anatomic feature
61/M LAD <1.5 mm Diffuse, long, small
70/M LAD <1.5 mm Small, intramyocardially placed
53M LAD >1.5 mm Intramyocardially placed

CTR, Cardiothoracic ratio; Dx, Diagonal branch (including ramus intermedius); LAD, Left anterior descending artery; LVD(s/d), Left
ventricular dimension(systolic/diastolic); LVH, Left ventricular hypertrophy; OM, Obtuse marginal branch; PDA, Posterior descending

artery; PL, Posterolateral branch
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Table 5. Postoperative data (N=97)

Mechanical ventilation (hours) 7.516.0
Bleeding (cc) 912 +458
Transfusion (cc) 154 +553
None 79
0~200 cc 5
200~400 cc 7
>400 cc 6
ICU stay (day) 20+1.8
Hospital stay (day) 9.1t45
Operative mortality 0
Reoperation for bleeding 1
Perioperative MI 2
Arrhythmia 3
Transient neurologic event 2
Deep sternal infection 0
Intropic use 29
IABP 2
Renal failure 0
Respiratory failure 0

TABP, Intra-aortic balloon pump; ICU, Intensive care unit; MI,
Myocardial infarction
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Table 6. Early postoperative coronary angiogram

Ol 2l
Off-Pump Total Arterial Coronary Revascularization

LAD Dx OM RCA PDA PL
FirzGibbon A 99 58 75 2 32 36
FirzGibbon B 3 2 1 0 0 0
FizGibbon O 1 2 0 1 0
Patercy(%) 99 100 974 100 97 100

DX, Diagonal branch (including ramus intermedius); LAD, Left anterior descending artery; OM, Obtuse marginal branch; PDA, Posterior
descending artery; PL, Posterolateral branch; RCA, Right coronary artery
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