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Introduction 

 

Atrial fibrillation is the most common arrthymia after 

coronary artery by pass graft with as many as 10% to 40% of 

all patients undergoing CABG. Although atrial fibrillation is a 

benign arrhythmia it may contribute to the morbidity, high cost 

and prolonged hospital stay ( Hill et al ., 2002 ) . 

 

Atrial fibrillation is the result of a fractionated atrial activity 

mainly due to shortening of atrial refractory period, which 

allows multiple wavelets pass through the atrial mass .If an 

obstacle in the conduction pathway exists, a subsequent 

phenomenon of reentry of the electrical activation can lead to 

the arrhythmia ( Mathew et al ., 2004 ) . 

 
 

The pathological mechanisms responsible for high 

incidence of atrial fibrillation after cardiac surgery in general 

and after coronary artery by pass surgery in particularly 

remains unclear ( Samantha Poli et al ., 2003 ) . 

 

Although the pathogenesis of atrial fibrillation after open 

heart surgery is incompletely understood, stimuli and triggers 

such as preexisting structural changes of the atria related to 

hypertension, volume over load, age, atrial ischemia, 

electrolytes imbalances and pericardial lesions are thought to 

play a role in the pathogenesis of atrial fibrillation after 

coronary artery by pass graft ( Johann Awer et al ., 2005 ) . 
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What is certain is that the incidence of atrial fibrillation 

far exceeds its reported prevalence in the general population 

and in patients with atherosclerotic coronary diseases
 
.Several 

factors are associated with the development of atrial fibrillation 

after cardiac surgery. These factors can be classified as 

preoperative, intraoperative or postoperative.Older age has 

consistently predicted a higher incidence of postoperative atrial 

fibrillation. Incidence  increases by at least 50% per decade of 

older age ( Hravnak et al., 2002 ) . 
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Cardiac Conduction System 

 

          Going back to the analogy of the central heating system, 

the pump, pipes and radiators are of no use unless connected to 

a power supply. The pump needs electricity to work. The 

human heart has a similar need for a power source and also 

uses electricity. Thankfully we don't need to plug ourselves in 

to the mains, the heart is able to create it's own electrical 

impulses and control the route the impulses take via a 

specialised conduction pathway. 

This pathway is made up of 5 elements: 

1. The sino-atrial (SA) node 

2. The atrio-ventricular (AV) node 

3. The bundle of His 

4. The left and right bundle branches 

5. The Purkinje fibres  ( Schotten et al ., 2011 ) . 

 

The cardiac conduction system       figure (1) 

 

 

( Agur et al., 2005 ) 

http://www.uptodate.com/contents/mechanisms-of-atrial-fibrillation/abstract/1
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        The SA node releases electrical stimuli at a regular rate, 

the rate is dictated by the needs of the body. Each stimulus 

passes through the myocardial cells of the atria creating a wave 

of contraction which spreads rapidly through both atria.The 

heart is made up of around half a billion cells. The majority of 

the cells make up the ventricular walls. The rapidity of atrial 

contraction is such that around 100 million myocardial cells 

contract in less than one third of a second. So fast that it 

appears instantaneous.The electrical stimulus from the SA node 

eventually reaches the AV node and is delayed briefly so that 

the contracting atria have enough time to pump all the blood 

into the ventricles. Once the atria are empty of blood the valves 

between the atria and ventricles close. At this point the atria 

begin to refill and the electrical stimulus passes through the AV 

node and Bundle of His into the Bundle branches and Purkinje 

fibres  ( Banach et al ., 2006 ) . 

 

        As the ventricles contract, the right ventricle pumps blood 

to the lungs where carbon dioxide is released and oxygen is 

absorbed, whilst the left ventricle pumps blood into the aorta 

from where it passes into the coronary and arterial circulation. 

At this point the ventricles are empty, the atria are full and the 

valves between them are closed. The SA node is about to 

release another electrical stimulus and the process is about to 

repeat itself. However, there is a 3rd section to this process. 

The SA node and AV node contain only one stimulus. 

Therefore every time the nodes release a stimulus they must 

recharge before they can do it again  ( Mathew et al ., 2004 ) . 

 

        The SA node recharges while the atria are refilling, and 

the AV node recharges when the ventricles are refilling. In this 

way there is no need for a pause in heart function. Again, this 

process takes less than one third of a second. The times given 

for the 3 different stages are based on a heart rate of 60 bpm , 

or 1 beat per second.The term used for the release (discharge) 

of an electrical stimulus is "depolarization", and the term for 

recharging is "repolarization"  ( Auer et al ., 2005 ) . 
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So, the 3 stages of a single heart beat are: 

1. Atrial depolarization 

2. Ventricular depolarization 

3. Atrial and ventricular repolarization. 

 

As the atria repolarise during ventricular contraction, there is 

no wave representing atrial repolarisation as it is buried in the 

QRS  ( Wellens ., 2003 ) . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


