
Coronary artery bypass grafting (CABG) is a surgical procedure used to di-
vert blood around narrow or clogged arteries. It is more effective than med-
ical management in relieving symptoms such as angina, dyspnea, and fa-
tigue. The 2004 American College of Cardiology/American Heart Associa-
tion (ACC/AHA) CABG guidelines state that CABG is the preferred treat-
ment for disease of the left main coronary artery and disease of all three
coronary vessels (left anterior descending artery, left circumflex artery, right
coronary artery). CABG is also advocated for other high-risk patients, in-
cluding those with severe ventricular dysfunction (i.e., low ejection fraction)
or diabetes mellitus.

Standard Grafting Techniques

The two main coronary arteries, the left and right coronary arteries 
(Fig. 1.1), give rise to important branches. The left coronary artery (LCA)
divides into the left anterior descending artery and the circumflex branch.
The LCA supplies blood to the left ventricle and left atrium, while the
LAD supplies blood to the front of the left side of the heart and the cir-
cumflex artery, which encircles the heart muscle, perfusing the lateral side
and back of the heart. The right coronary artery (RCA) divides into the
right posterior descending and acute marginal arteries; it supplies blood to
the right ventricle, right atrium, the sinoatrial node (a cell cluster in the
right atrial wall that regulates the heart's rhythmicity), and the atrioven-
tricular node. Smaller branches of the coronary arteries include: acute
marginal, posterior descending, obtuse marginal, septal perforator, and di-
agonals.

The median sternotomy incision is used for most coronary artery bypass
surgery. The pericardium is opened longitudinally. During harvesting of the
venous grafts, the patient is given heparin to prevent the blood from clotting.
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In addition, the patient’s cardiac and pulmonary requirements are met artifi-
cially; hence the term cardiopulmonary bypass (Fig. 10.1). In this procedure,
the patient’s blood bypasses the heart and lungs, such that the desired blood-
less, motionless operative field is achived while the other organs of the body
are maintained with a constant supply of oxygen and nutrient-rich blood. Oth-
er aspects of cardiopulmonary bypass surgery include aortic clamping and the
administration of a potassium-based cardioplegic solution, which is mixed
with blood and infused into the coronary circulation to induce and maintain
paralysis during the surgical procedure.

Distal anastomoses are performed first, with proximal anastomoses con-
structed after each distal anastomosis or before removal of the cross-clamp.
The long saphenous vein is the most commonly used to bypass a coronary ar-
tery obstruction. Previously, the internal thoracic artery was chosen as a coro-
nary bypass graft, but because of the difficulty involved in its mobilization
and the resulting patient morbidity it was abandoned. However, with im-
provements in bypass surgery, results with the internal thoracic artery, radial
artery, and right gastroepiploic artery have been encouraging. In fact, current-
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Fig. 10.1. Heart-lung machine



ly, the in-situ left internal thoracic artery is the preferred vascular conduit, fol-
lowed by the saphenous vein.

At the end of the surgical procedure, the aortic cross-clamp is removed and
the cardiopulmonary bypass interrupted. Protamine is given to reverse the ef-
fects of heparin and the sternum is closed (Fig. 10.2).

Beating-heart bypass surgery is the newest and most significant advance-
ment in cardiac surgery. It allows the heart to continue beating naturally dur-
ing the operation, thus eliminating the need for a heart-lung machine or a
pump. Many surgeons choose the beating-heart bypass procedure because of
its benefits, including less trauma due to the elimination of the heart-lung ma-
chine and a reduced need for blood transfusions as there is less bleeding. The
limitation is that it is more difficult to perform anastomoses. Indications for
off-pump CABG surgery include a heavily calcified aorta.

Minimal extracorporeal circulation (MECC) is a promising perfusion technol-
ogy. It retains the advantage of extracorporeal circulation but with a significantly
reduced priming volume. MECC has proved to be safe, feasible, and superior to
standard cardiopulmonary bypass in terms of post-operative complications.
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Fig. 10.2. Examples of coronary bypass. 1 Ligation of the right internal mammary artery (RIMA). 2 Radial-
artery graft from the aorta to the diagonal coronary artery. 3 Saphenous-vein graft from the aorta to the
right coronary artery (RCA). 4 In-situ graft from the left internal mammary artery (LIMA) to the left anterior
descending artery (LAD). 5 Radial-artery graft from composite RIMA graft from LIMA graft to left circumflex
artery (LCx)



Results

The long-term clinical results of bypass surgery depend upon the combined
influence of the following factors: age, extent of cardiac disease, ventricular
function, and associated pathology, especially diabetes mellitus, arterial hy-
pertension, renal failure, and bronchitis. 

Operative risks were 1–2% in patients with high-quality ventricular func-
tion and good general clinical condition. The long-term outcome was related
to the rate of atherosclerosis progression.

Percutaneous coronary intervention, commonly known as coronary angio-
plasty, is a therapeutic procedure to treat graft patency.

The use of arterial grafts in coronary bypass surgery remains the best form
of therapy for long-term results and improved life expectancy of patients.
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