Normal Conduction in heart

SA node 
‘cardiac pacemaker’, posterior wall of atrium

AV node 
posteroinferior atrial spetum

slow conduction velocity (0.05 m/s) to ensure atrial contraction preceeds ventricular
Bundle branches and purkinje

subendocardium, fast conducting, produce rapid (narrow complex) synchronous systole

Normally the SAN stimulates impulses which spreads over atria in co-ordinated fashion to cause atrial contraction. Stimulation of the AVN results in conduction down the bundle of His to the bundle branches following a delay to ensure synchronous contraction. Subsequent conduction in the Purkinje system is rapid to ensure a narrow complex, rapid ventricular systole.

Arrhythmias occurs when this process is disrupted.

Where there is total heart block then there is a block in the conducting system between the atria and ventricles – P-waves don’t correspond to QRS.  If there is a block in the bundle branches then QRS complexes must be generated in the ventricles independently from the atria.  If this occurs either due to left or right bundle branch block or the presence of ventricular arrhythmias, QRS complxes will be broad (as the bundle/Purkinje system is that which ensures narrow complexes)
Ventricular tachycardia (broad complex)

Def: 

Tachycardia arising in the ventricles due usually with re-entry

Causes: 
CAD, MI, Hypokalaemia

Features:
Asymptomatic



Palpitations



Syncope



Cardiogenic shock

Pathophys:
Increased rate reduces diastolic filling time



Leads to reduced cardiac function



Cardiogenic shock (reduced BP, raised JVP)



Very serious, high mortality!

ECG
Broad complex (>3sq) – pacemaking occurring in ventricles without conduction through AVN/Purkinje which acts to narrow QRS


Regular


Assume any broad complex tachycardia is VT until proven otherwise

Management
(treat with respect!)

Unconscious, in cardiogenic shock
, pulseless


DC cardioversion immediately!


Adrenaline

Patient stable, with pulse but with low BP, drowsy and pale


DC cardioversion under sedation

Patient stable, with pulse and adequate BP


Drug cardioversion

Amiodarone


DC cardioversion under GA

Atrial Fibrillation

Def:

10% over 80yrs old



Disorganised and uncoordinated atrial contraction due to multiple reentry circuits

Causes

IHD, valvular heart disease, pulmonary disease

ECG

Irregularly irregular, no P-waves, noisy baseline

Management
ABC



Unstable in shock

DC cardioversion


Stable with AF for >48hrs
Rate control



B-blocker



Stable with AF for <48hrs
Rhythm control (cardioversion)
Amiodarone



DC cardioversion with thrombus prophylaxis may follow

Warfarin to maintain INR 2-3 to reduce risk of stroke by 4% n.b. increased risk of haemorrahic stroke of 1%!

Atrial Flutter

Def: 

Atrial tachycardia resulting resulting in regular, co-ordinated contraction of atria at ~300bpm

Causes:
Structural heart disease (valves, cardiomyopathy), pulmonary disease, drugs

Pathophys
Regular atrial activity resulting in ventric Contrac’n at rate depending on AVN refractoriness If 1:2 atrial:ventricular then pulse 150bpm, if 1:3 then 100bpm etc

ECG

Sawtooth pattern of atrial contraction



Regular QRS complexes every 2, 3, 4 atrial depolarisations

Adenosine used to make diagnosis - causes total heart block and allows sawtooth to be seen without confusion from QRS complexes

Management




Same as with AF

� Cardiogenic shock – NEVER treat with fluids – low BP due to failing heart, increasing fluids will increase stress on heart by increasing afterload


� Amiodarone is class III antiarrhythmic used to treat almost any arrhythmia – always safe answer





