


 To learn an overarching concept of 
classification arrhythmias with view to:
◦ Describing it 

◦ Risk assessment

◦ To learn an empirical concept of treatment

 To be less scared when looking at an 
arrhythmia ECG



 Introduction to topic

 Bad slow and fast ECGs

 ECGs not bad yet but of concern

 Empirical treatment principles

 Learning examples





 The rhythm affects CO (via rate and 
contractility)

 The rhythm poses a potential risk to affect 
CO
◦ Deterioration into malignant

 Tachyarrhythmia

 Bradyarrhythmia

 Cardiac arrest

 The rhythm can cause bad things
◦ Ischaemia
◦ Stroke
◦ syncope



 Achieve metabolic homoeostasis
◦ Correct potassium

◦ Correct acidosis



 Atrial fibrillation
◦ WPW AF

 Atrial flutter

 Narrow complex tachycardia
◦ Sinus tachycardia

◦ SVT

 Broad complex tachycardia
◦ SVT with block

◦ VT

◦ Polymorphic VT (torsade de pointes)



 Slow AF

 Heart blocks
◦ 2nd,3rd degree

 Junctional bradycardia

 Idioventricular rhythm



 WPW

 LGL

 R on T

 Long QT



 Trifascicular block

 2nd deg HB
◦ Mobitz 1(wenckebach)

◦ Mobitz 2





 Not always………



 Find and treat cause

 Treat symptomatically with drugs – if this 
doesn’t work or patient remains / is too 
unstable 

 Treat with electricity (external pacing - TPM –
PPM)



 Find and treat cause

 Treat symptomatically with drugs – if this 
doesn’t work or patient remains / is too 
unstable 

 Treat with electricity (DCR)



 Electrolyte imbalance (s/f)

 Ischaemia (s/f)

 Drugs (s/f)

 Metabolic (s/f)

 Environmental (s)

 Pain (s/f)

 Infections (s/f)

 Blood loss (f)



 Beta blockers

 Amiodarone

 Adenosine

 Digoxin

 Magnesium
 Verapamil

 Lignocaine



 Atropine

 Anythying that treats hyperkalaemia

 Adrenaline

 Isoprenaline



 WPW with AF
◦ Avoid ABCD drugs

 Adenosine, Beta blockers, Ca antagonists, Digoxin

◦ Give Procainamide (? Flecainide) for antidromic
tachyarrhythmias



 For SVT, WPW, ST
◦ Consider “REVERT” protocol

◦ ? Chemical valsalva for hypotension (Metaraminol)



 This was a randomised controlled trial of 433 patients.

 The reversion rate with this manoeuvre was 

43% compared to 17% in the control group.



The patient performs the Valsalva manoeuvre
for 15 seconds, whilst sitting at an angle of 
about 45 degrees. The head of the bed is then 
dropped, whilst the legs are lifted to an angle 

of 45 degrees.

The legs are held up for 
15 seconds. The patient 
is then returned to the 
sitting position and given 
1 minute before the 
rhythm is assessed.

REVERT





 A 38 yo male collapses while exercising, he 
spontaneously recovers during transport by 
ambulance

 Describe and interpret the ECG

 List and discuss treatment options

 List and discuss investigations





 Atrial flutter with variable block

 Treatment
◦ Treat underlying cause

◦ Antiarrhythmic choice difficult – discuss

◦ Consider cardioversion

 Tests
◦ Electrolytes

◦ Cardiac enzymes

◦ Exclude infection / PE / dissection

◦ Drug – medication history (amphetamines etc)



 51 yo bus driver – seen slumped over the 
steering wheel

 Passenger managed to control the bus and 
stop

 Patient is conscious but dizzy with a BP of 
110/55

 Describe the ECG, order tests and discuss 
treatment and disposition





 Ventricular escape rhythm – no obvious P’s

 Medication history

 Exclude ischaemia

 Check U+E, TFTs

 Atropine, Isoprenaline, Adrenaline, pace

 Admission – cardiology, monitored bed – view 
to PPM



 In complete heart block, there is complete absence of AV conduction – none of the 
supraventricular impulses are conducted to the ventricles.

 Perfusing rhythm is maintained by a junctional or ventricular escape rhythm. 
Alternatively, the patient may suffer ventricular standstill leading to syncope (if 
self-terminating) or sudden cardiac death (if prolonged).

 Typically the patient will have severe bradycardia with independent atrial and 
ventricular rates, i.e. AV dissociation.



 Complete heart block is essentially the end 
point of either Mobitz II AV block, 
combination blocks, rarely Mobitz I

 Alternatively, it may be due to sudden onset 
of complete conduction failure throughout 
the His-Purkinje system



 Inferior myocardial infarction

 AV-nodal blocking drugs (e.g. calcium-
channel blockers, beta-blockers, digoxin)

 Idiopathic degeneration of the conducting 
system



 Patients with third degree heart block are at 
high risk of ventricular standstill and sudden 
cardiac death.

 They require urgent admission for cardiac 
monitoring, backup temporary pacing and 
usually insertion of a permanent pacemaker.





 35 yo scaffolder

 Triage: “palpitations sudden onset at work, 
SOB, clammy and dizzy, alert, pale, HR 180-
210 - BP palp 95/-”

 ECG diagnosis?

 Treatment options



Arrhythmia quiz 3





 WPW

 Treatment options

 Treatment of torsade de pointes

 Causes of torsade de pointes





 Progressive prolongation of the PR interval culminating in a 
non-conducted P wave

 The PR interval is longest immediately before the dropped 
beat

 The PR interval is shortest immediately after the dropped beat



 Mechanism
◦ Mobitz I is usually due to reversible conduction 

block at the level of the AV node.

◦ Malfunctioning AV node cells tend to progressively 
fatigue until they fail to conduct an impulse



 Drugs: beta-blockers, calcium channel 
blockers, digoxin, amiodarone

 Increased vagal tone (e.g. athletes, acute 
pain)

 Inferior MI

 Myocarditis

 Following cardiac surgery



 Mobitz I is usually a benign rhythm, causing 
minimal haemodynamic disturbance and with 
low risk of progression to third degree heart 
block.

 Asymptomatic patients do not require 
treatment.

 Symptomatic patients usually respond to 
atropine.

 Permanent pacing is rarely required.





• Intermittent non-conducted P waves without progressive 
prolongation of the PR interval (compare this to Mobitz I).

• The PR interval in the conducted beats remains constant.
• The P waves ‘march through’ at a constant rate.
• The RR interval surrounding the dropped beat(s) is an exact multiple 

of the preceding RR interval (e.g. double the preceding RR interval 
for a single dropped beat, treble for two dropped beats, etc).



 While Mobitz I is usually due to a functional 
suppression of AV conduction (e.g. due to drugs, 
reversible ischaemia), Mobitz II is more likely to 
be due to structural damage to the conducting 
system (e.g. infarction, fibrosis, necrosis).

 Unlike Mobitz I, which is produced by 
progressive fatigue of the AV nodal cells, Mobitz
II is an “all or nothing” phenomenon whereby the 
His-Purkinje cells suddenly and unexpectedly fail 
to conduct a supraventricular impulse.

 There may be no pattern to the conduction 
blockade, or 2:1 block, 3:1 block. 



 Anterior MI

 Idiopathic fibrosis of the conducting system

 Cardiac surgery Inflammatory conditions 
(rheumatic fever, myocarditis, Lyme disease).

 Autoimmune Infiltrative myocardial disease 
(amyloidosis, haemochromatosis, 
sarcoidosis).

 Hyperkalaemia.

 Drugs: beta-blockers, calcium channel 
blockers, digoxin, amiodarone.



 Mobitz II is much more likely than Mobitz I to be 
associated with haemodynamic compromise, 
severe bradycardia and progression to 3rd 
degree heart block.

 Onset of haemodynamic instability may be 
sudden and unexpected, causing syncope 
(Stokes-Adams attacks) or sudden cardiac death.

 The risk of asystole is around 35% per year.

 Mobitz II mandates immediate admission for 
cardiac monitoring, backup temporary pacing 
and ultimately insertion of a permanent 
pacemaker.





 Any combination of bundle branch and 
conductive blocks that leave the heart without 
“backup” system have the potential to 
degenerate into haemodynamic instability

 In combination with a history of syncope it is 
an indication for referral to cardiology for 
monitoring +/- ppm insertion





RBBB + left axis deviation (left anterior hemiblock ) + 1st

degree HB = trifascicular block





R axis deviation +RBBB = R posterior hemiblock
(if coexisting 1st deg HB = trifascicular block)





LBBB + 1st deg HB = trifascicular block





 Very broad complexes (>160ms).

 Absence of typical RBBB or LBBB morphology.

 Extreme axis deviation (“northwest axis”) — QRS is positive in aVR and negative in 
I + aVF.

 AV dissociation (P and QRS complexes at different rates).

 Capture beats — occur when the sinoatrial node transiently ‘captures’ the 
ventricles, in the midst of AV dissociation, to produce a QRS complex of normal 
duration.

 Fusion beats — occur when a sinus and ventricular beat coincide to produce a 
hybrid complex of intermediate morphology.

 Positive or negative concordance throughout the chest leads, i.e. leads V1-6 show 
entirely positive (R) or entirely negative (QS) complexes, with no RS complexes 
seen.

 Brugada’s sign – The distance from the onset of the QRS complex to the nadir of 
the S-wave is > 100ms.

 Josephson’s sign – Notching near the nadir of the S-wave.

 RSR’ complexes with a taller “left rabbit ear”. This is the most specific finding in 
favour of VT. This is in contrast to RBBB, where the right rabbit ear is taller.



Capture beats
Fusion beat







 Ventricular Tachycardia

 SVT with aberrant conduction due to bundle 
branch block

 SVT with aberrant conduction due to the 
Wolff-Parkinson-White syndrome

 Pace-maker mediated tachycardia

 Metabolic derangements e.g. hyperkalaemia

 Poisoning with sodium-channel blocking 
agents (e.g. tricyclic antidepressants)



 Age > 35 (positive predictive value of 85%)

 Structural heart disease

 Ischaemic heart disease

 Previous MI

 Congestive heart failure

 Cardiomyopathy

 Family history of sudden cardiac death 
(suggesting conditions such as HOCM, congenital 
long QT syndrome, Brugada syndrome or 
arrhythmogenic right ventricular dysplasia that 
are associated with episodes of VT)



 Treat them all like VT



 Identify whether
◦ Hyper K – give Ca gluconate

◦ TCA –give bicarb

◦ WPW – give procainamide or shock

 Get an old ECG and compare

 Try adenosine if you like (not to diagnose, 
though)

 Have electrical cardioversion ready

 Reach for procainamide/Amiodarone



 Adenosine will not convert all SVT

 Adenosine will convert some VT (5-10%)

 DO NOT RELY ON ADENOSINE TO DIAGNOSE 
SVT or exclude VT

 Procainamide–effective in 77%

 Amiodarone -effective in 30%

 Lignocaine -effective in 27%



 Seek and treat reversible causes

 If unstable shock or pace

 Broad complex tachycardia = VT

 WPW – no ABCD drugs

 Look out for precursors of higher degree 
blocks (trifascicular block, Mobitz 2)













 AV nodal blockade leads to degeneration 
(briefly) into polymorph broad complex 
tachycardia 

 Likely accessory pathway rather than reentry
tachycardia

 Should be monitored, referred for EP studies 
with view to RF ablation



Arrhythmia quiz 6



 Rhythm / morphology change

 Initially wide complex – unidirectional 
orientation, extreme axis – likely VT

 Capture beat

 Then still bundle branch type pattern

 ?rhythm – AF/junctional/SR

 Possible WPW – less likely VT as QRS 
progression preserved



 Causes
◦ Toxic

 TCA, antiarrhythmic, amphetamine, Carbamazepine

◦ WPW

◦ HOCM

◦ Electrolyte disturbance – Hyper / Hypokalaemia





 ECG showing showing intermittently paced 
rhythm with underlying complete heart block

 presence of a pacemaker, underlying high 
level heart block and intermittent pacemaker 
failure.

 discussion of the investigation of a failing 
pacemaker.




























