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Palpitations

 Definition:

‘an awareness of ones heartbeat that is 
thought inappropriate to the 
circumstances’

Diagnostic pathway

 History

 Examination

 Resting ECG

 ECG with symptoms

 Additional investigations

History

 Frequency

 Onset / offset characteristics

 Perceived rate - slow, fast, very fast/rapid

 Characteristics - regular or irregular

 Duration

 Associated symptoms- SOB, sweating, 
dizziness, hot, pre-syncope, syncope

 Aggravating / relieving factors

History – RED FLAGS

 Alarm features (Referral indicated)

Exercise induced

Associated syncope

Chest pain

Family history of sudden cardiac death

Underlying structural heart disease

History

 Drug history including OTC medicines

Decongestants (ephedrine)

Alcohol

Caffeine

Cardio-active drugs (QT interval ?)

Recreational drugs
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Examination

 Cardiovascular

Pulse

Blood Pressure

Heart murmurs

Signs of left / right ventricular dysfunction

 Features of endocrine abnormality

, POTS

History and findings Suggested diagnosis
Missed beats, skipped beats, pounding, butterflies in the 
chest

Ectopy (supraventricular and ventricular ectopics)

Unable to catch breath, need to take a breath, single 
pounding sensations, a big bang, coughing, fullness in the 
head, butterflies in the chest, heart is going to burst out of 
chest

Ventricular ectopics

Rapid, regular pounding in neck Supraventricular tachycardia (SVT) / atrial arrhythmias

Palpitations worse at night Ectopy, runs of SVE’s, atrial fibrillation (AF)

Palpitations associated with exercise SVT, VT,IHD

Positional palpitations SVT/PAF/POT syndrome

Heat intolerance, tremor, goitre Hyperthyroidism

Palpitations since childhood SVT

Rapid irregular rhythm, mixture of fast and slow beats AF

Palpitations terminated with deep breathing, cold drinks, 
Valsalva, coughing

SVT

Heart murmurs Heart valve disease

General anxiety Panic attacks

Clinical history and findings with palpitations, and suggested diagnosis

Resting ECG

Features to check
Sinus rhythm / arrhythmia

PR interval

QRS duration

QT interval

ST segment shape

T waves

PR interval 

Normal 3 to 5 small squares

(0.12 to 0.2s)

QRS interval 

Normal up to 3 small squares

(0.12s)

This does not exclude arrhythmia as 
the aetiology of the palpitations! QT interval

QTc interval 

<440 ms for males

<460 ms for females

> 480 ms - abnormal
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Brother’s ECG - Brugada syndrome

Voltages If S wave + R wave >35mm or 
12mm in Limb leads ? LVH

HCM

Additional ECG Investigations

 Capturing an ECG with symptoms

12 lead ECG taken with symptoms

24 hour = Holter monitoring

Event recorders/Cardiomemo (patient activated device)

Exercise testing

Implantable loop recorder (ILR)- REVEAL

Electrophysiological stimulation

Montana physician 

Dr Norman Jeff Holter 
develops a 75 pound 
backpack that can 
record the ECG in one 
lead and transmit the 
signal.

Rocky Mountain Med J 
1949; 747-751

The Beginning: 1949 
HOLTER Analysis

Holter monitor VS Event monitor
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24-Holter Analysis in a 39 year old male with palpitations 24-Holter Analysis in a 39 year old male with palpitations

24-Holter Analysis in a 39 year old male with palpitations Implantable Loop Recorder
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Case 1

 Reveal device implanted as ECG 
recordings had not shown anything

28 yo man in the ER multiple 
times after falls and 
palpitations resulting in 
trauma
VT: ablated and medicated

Additional Investigations

 Structural abnormalities

Echocardiogram

Cardiac MRI

Exercise Tolerance Test

Cardiac Catheterisation / angiography

Electrophysiological study

73 year old male

Causes of Palpitations
 Arrhythmias

 Sinus Tachycardia

 Ectopics (SVE’s / VPC’s)

 SVT – AF / flutter

 SVT – AVNRT / AVRT

 VT 

 Non cardiac causes

- Hyperthyroidism,Phaeo, hypoglycaemia, 
anaemia, pyrexia, dehydration, hypovolaemia

 Psychiatric causes

Sinus Tachycardia

 Usually of gradual onset

 Perceived rate relatively fast

 Usually gradual termination

 Often described as persistent for several 
hours or days

 Response to situation
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Treatment

 Reassurance

 Exercise

 Betablockers

 Calcium antagonists

 Ivabradine

Investigations

 Postural BP/heart rate

 Blood tests - TFT, FBC, 
U&E, glucose, 
catecholamines

 Holter (24-hour 
analysis)

 Event recorder

 Tilt test

Sinus Tachycardia

Ectopics
 Usually of sudden onset

 Perceived as recurrent ‘missed beats, 
heavy beat, a big thump’

 rate relatively slow

 Usually present at rest

 Often described as persistent for several 
hours or days

“flip-flopping in chest”
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Ectopics

Treatment

 Reassurance

 Betablockers

 Calcium antagonists

 Rarely antiarrhythmic 
drugs

 Ablation

Investigations

 Holter (24-hour analysis)

 Event recorder

 ETT

 CTCA/Coronary 
angiogram

 Cardiac MRI

• Significant triple vessel disease
• Triple coronary artery bypass surgery
• Repeat 24-hour ECG post CABG < 1% 

VE burden 

Arrhythmias

Ventricular 

Supraventricular

Arrhythmias
Tachyarrhythmias Mechanisms

 Automaticity

 Re-entrant circuits (accessory pathways)

 Triggered activity. Ionic channelopathies

Bradyarrhythmias
 AV block, sick sinus syndrome
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Automaticity Re-entrant circuits

Ionic channelopathies

Supra-Ventricular Tachycardia (SVT)

 Sudden onset and cessation

 Perceived rate rapid (very fast) and 
regular

 ‘Rapid pounding or fluttering in chest’

 ‘Pounding or pulsation in the neck’

 Duration variable and vagal manoeuvres 
are sometimes successful

 Light headed, dizzy, sweaty, chest 
discomfort, breathlessness, weak, tired, 
pre-syncope, syncope (elderly)

“SVT” Narrow complex tachycardia

 Terminate arrhythmia
 Vagal manoeuvres 
 Adenosine

 Pill in pocket vs Regular Rx
 EPS and ablation

Wolff-Parkinson-White Syndrome
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WPW: Long term management

 Risk of sudden death (c. 0.1% per year)
 If symptomatic…

 Ablation treatment of choice

 Otherwise
 Beta-blockade +
 Flecainide, (Class 1 antiarrhythmic drugs)

 If asymptomatic…

AV nodal re-entrant tachycardia

 60%+ of SVT, F > M
 Acute termination with adenosine
 Antiarrhythmic prophylaxis

 Beta-blockade
 Verapamil
 Flecainide

 Curable with radiofrequency ablation

P
 Success rates 95%
 Risk of AV node damage 1-2%
 Therefore usually when medical therapy 

failed or unacceptable

Atrial Fibrillation

 Usually sudden onset

 Perceived rate irregular ‘fluttering’-
mixture of fast and slow beats

 Usually sudden termination

 Variable duration seconds to days

 Light headed, dizzy, chest discomfort 
(IHD), breathlessness, pre-syncope, 
syncope (elderly)

Atrial Fibrillation

A standard 12-lead ECG recording or a single-lead ECG tracing of >_30 s showing 
heart rhythm with no discernible repeating P waves and irregular RR intervals 
(when atrioventricular conduction is not impaired) is diagnostic of clinical AF

Multiple aetiologies

A.F.

Atrial stretch Ischaemia

Atrial fibrosis/
scar

Ion Channel
dysfunction

Toxic insult Inflammation

Hypertension

Coronary disease

Thyrotoxicosis

Sino-atrial
disease

Cardiac
Surgery

Myocarditis

Alcohol/
drugs

Systolic dysfunction

Diastolic dysfunction

Valve disease

Pericarditis

Respiratory sepsis

Pulmonary embolism
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Classification of AF

ESC 2020

Atrial Fibrillation

Goals of Therapy

1. Relieve symptoms

2. Prevent Stroke

3. Treat underlying disease/Prevent Heart Failure

Atrial Fibrillation- Rate vs Rhythm

Rate control plus
anticoagulation preferred

Rhythm control
preferred

• No or lesser AF symptoms
• Longer AF Hx
• More SHD
• Elderly
• Greater risk of 

proarrhythmia /
antiarrhythmic 
drug toxicity

• Greater AF symptoms
• Symptoms despite rate control
• Younger age
• No or lesser SHD
• Rx option of antiarrhythmic drugs

Acute Therapy

 Is there a precipitating cause?
 infection

 ischaemia

 acidosis

 hypoxia

 Surgery

 Hypethyroidism

 If so, unlikely to maintain sinus rhythm 
until underlying cause addressed
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Acute Therapy: Cardioversion

Possibility if duration <48hrs

 50% will revert spontaneously within 
24hrs

 Electrically   works immediately

 Chemically flecainide 10mg/min iv until 2mg/kg

works in minutes

avoid if LV impairment or prior MI

iv amiodarone 1200mg/day works in hours

oral amiodarone works in days/weeks

AF Ablation

 Success rates 60-80% in experienced hands

 But…
 Multiple procedures

 Different definitions of success

 Short follow up

 Variable thoroughness of follow up

 Works best in normal hearts with paroxysmal AF

AF Ablation
 Success rates 50-80% in experienced hands

 But…
 Multiple procedures

 Different definitions of success

 Short follow up

 Variable thoroughness of follow up

 Works best in normal hearts with paroxysmal AF

AF Ablation

Weerasooriya R et al. J Am Coll Cardiol. 2011 Jan 11;57(2):160-6.
Catheter ablation for atrial fibrillation: are results maintained at 5 years of follow-
up?

Single procedure success Multiple procedure success

Atrial Fibrillation

 Assess rate control

Beta-blockers

Verapamil/Diltiazem

Digoxin

Amiodarone

Cumulative incidence primary outcome
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RACE 2 Study
Lenient

HR < 110 bpm

Vs

Strict
HR < 80 bpm 

Cardiovascular mortality,  Hospitalization for heart failure, Stroke, systemic emboli, major 

bleeding, Syncope, sustained VT, cardiac arrest, Life-threatening adverse effects of RC 

drugs, Pacemaker implantation for bradycardia, ICD implantation for ventricular 

arrhythmias
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HAS-BLED ≤2, low risk of bleeding
HAS-BLED ≥3, high risk of bleeding

Atrial flutter

 Typical Flutter Ablation
 Increasing numbers
 Success rates >90%

 5% recurrence, 25% AF
 First line or early second line prophylaxis

Drugs to cardiovert – Beta-blockers, flecainide, amiodarone 
Rate control – beta blockers, digoxin, verapamil, diltiazem 
Electrical cardioversion / Ablation therapies

Palpitations and Ventricular arrhythmias

 Regular? No → AF/AFL/AT with BBB or AP
 Is QRS identical to that of SR? 

Yes → SVT with BBB
 A-V dissociation or fusion beats? Yes → VT
 QRS morphology? Bizarre → VT

 Previous MI or structural heart disease? Yes → VT 

 Sudden onset and cessation

 Perceived rate rapid (very fast) and 
regular

 ‘Rapid pounding or fluttering in chest’

 Light headed, dizzy, sweaty, clammy, 
chest discomfort, breathlessness, weak, 
tired, pre-syncope, syncope

Palpitations and Ventricular arrhythmias
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Palpitations and Ventricular arrhythmias

Exercise induced

Associated syncope

Chest pain

Family history of sudden cardiac death

Underlying structural heart disease (IHD, MI, 
dilated cardiomyopathy, HCM, valvular heart 
disease, myocarditis)

Refer for further evaluation

Case 2

Case 2 Case 2

Ca
se

 2

Case 3
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Case 3
77 year old lady

Case 3

58 beats/min.

Case 3

Case 3
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Case 3 Case 3

Case 6
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Case 6

Ca
se
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Case 7

Ca
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