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· Abnormalities in the conduction system are associated with faults in either the generation of the impulse from the SA node or the abnormalities in conduction through the specialised conduction tissue, that is, the AV node, bundle of His and Purkinje system
· Generally, these faults result in arrhythmias in which the heart rhythm is slow
Sinus Arrest
· When there is a failure of the SA node to generate an impulse, that is, the SA node has temporarily arrested – it is referred to as sinus arrest
· Sinus arrest is commonly only a few to several seconds in duration, and when there is a prolonged pause, there is usually an escape beat
· If sinus arrest exceeds 10–15 secondswithout an escape rhythm then the blood pressure will fall and syncope will occur
· There is a pause in the rhythm with neither a P wave nor, therefore, a QRS–T complex, that is, the baseline is flat
Sick sinus syndrome (sinus node dysfunction)
· This is a term for an abnormally functioning SA node in which it fails to trigger normal sinus complexes
· Oftentimes, there is an absence of an escape rhythm, combined with a variety of bradyarrhythmias
· Sometimes, when there is a junctional escape rhythm, there are preceding P waves with an abnormal morphology, typically negative
· In some situations, the profound bradycardia alternates with a supraventricular tachycardia; this is termed the ‘bradycardia–tachycardia syndrome’
· The ECG features are quite variable and include persistent sinus bradycardia or episodes of sinus arrest without escape beats
· During long periods of sinus arrest, there is often a failure of an escape rhythm to develop
Atrial standstill
· Atrial standstill occurs due to a failure of atrial muscle depolarisation; that is, the SA node may produce an impulse but the atria are not depolarized and remain inactive
· This is associated with hyperkalaemia or atrial cardiomyopathy
· The impulses are conducted from the SA node by internodal pathways to the AV node, which is termed a sinoventricular rhythm
· The main ECG feature is the absence of P waves, usually with a slow junctional or ventricular escape rhythm
· If animals with hyperkalaemia are presented early in the course of the disease, small P waves may be evident prior to atrial standstill, with hyperkalaemia, T waves often become taller as well
Heart block
· This is the failure of the depolarisation wave to conduct normally through the AV node
· AV block may be partial (first- or second-degree block) or complete (third-degree block)
· Advanced second-degree and complete heart block are usually associated with clinical signs, whereas first-degree and mild second-degree heart block are not
First-degree AV block
· First-degree AV block occurs when there is a delay in conduction through the AV node and there is usually a sinus rhythm
· The P wave and QRS complexes are normal in configuration, but the PR interval is prolonged
Second-degree AV block
· Second-degree AV block occurs when conduction intermittently fails to pass through the AV node that is, there is atrial depolarisation that is not followed by ventricular depolarization
· When the P–R interval increases prior to the block, it is termed Mobitz type I (also known as Wenckebach’s phenomenon)
· When the P–R interval remains constant prior to the block, it is termed Mobitz type II, and the frequency of the block is usually constant, that is, 2:1, 3:1 and so on
Complete (third-degree) AV block
· Complete AV block occurs when there is a persistent failure of the depolarisation wave to be conducted through the AV node
· A second pacemaker may arise from:
· Lower AV node or bundle branches producing a normal QRS (i.e. junctional escape complex) at approximately 60–70/min (in dogs)
· Purkinje cells producing an abnormal QRS–T complex (i.e. ventricular escape complex) at approximately 30–40/min (in dogs) 
· In cats, the escape rhythm can be either nodal or ventricular, or a mixture of both, often at a rate of 100–130/min
· On the ECG, P waves can be seen at a regular and fast rate, however, the QRS–T complexes are at a much slower rate and usually fairly regular
Ventricular standstill
· The absence of any ventricular activity is termed ventricular standstill
· This results in the absence of ventricular contraction and, thus, an acute fall in blood pressure and, therefore, syncope
· The ECG shows no ventricular rhythm present
Asystole
· The sustained absence of any cardiac electrical activity (i.e., no P waves and no QRS complexes) is termed asystole

