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ECG – A simple  
Review



Willem Einthoven Karel Fredrik Wenckebach 1899
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1899
Karel Frederik Wenckebach

publishes a paper
"On the analysis of irregular pulses"  
describing impairment of AV conduction  
leading to progressive lengthening and  
blockage of AV conduction in frogs.

This will later be called
Wenckebach block (Mobitz type I) or
Wenckebach phenomenon. [ till TODAY ]
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1924
Willem Einthoven wins the Nobel prize  

for inventing the
ElectrocardioGraph.

Karel Frederik Wenckebach publishes a paper "On the analysis of  
irregular pulses" describing impairment of AV conduction leading  
to progressive lengthening and blockage of AV conduction in frogs.  
This will later be called Wenckebach block (Mobitz type I) or  
Wenckebach phenomenon.

Willem Einthoven 1924

1899
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Karel Fredrik Wenckebach 1899
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1924 Willem Einthoven wins the Nobel prize for inventing the  
electrocardiograph.

1924 Woldemar Mobitz publishes his  
classification of heart blocks
(Mobitz type I and type II) based on the  
electrocardiogram and jugular venous
pulse waveform findings in patients with  
second degree heart block.

Mobitz W. Uber die unvollstandige Storung der Erregungsuberleitung  
zwischen Vorhof und Kammer des menschlichen Herzens. (Concerning  
partial block of conduction between the atria and ventricles of the human  
heart). Z Ges Exp Med 1924;41:180-237.

18991899
Karel Frederik Wenckebach publishes a paper "On the analysis of irregular pulses"  
describing impairment of AV conduction leading to progressive lengthening and blockage  
of AV conduction in frogs. This will later be called Wenckebach block (Mobitz type I) or  
Wenckebach phenomenon.
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Louis Wolff, Sir John Parkinson and Paul Dudley White, who discovered the  

phenomenon that later would be called the WPW syndrome. ---- 1930

Wolff  
Parkinson  
White
Syndrome
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Jeff Holter  
1947

Holter Machine
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The MALAYSIAN Scene

☻ Commonest cause of deaths this Century–
Cardiovascular / Cerebrovascular

HPTN☻ Commonest NON InfectiousDiseases
[43% above 30 years]  & DM [ 16.2%]

☻ Controlof HPTN 26 % DM ~ 10%
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Usefulness of ECGs

☺ Best to Diagnose Myocardial Infarctions / Ischaemia

☺ Best to Diagnose RHYTHM disturbances – also
Brady & Tachy ARRHYTHMIAs

☺ Reasonably Useful for Chamber Enlargements-
Atria, Ventricles

☺ NOT useful for Heart Failure / PUMP problems
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Usefulness of ECGs

☺ INDEPENDENT of ‘OPERATOR’

☺ EASILY available  almost ANYWHERE

☺ Result canbe

REPEATED  

REPRODUCIBLE
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VALVES

BLOOD -Circulation
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VALVES

BLOOD -Circulation

Conduction  
System
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Wednesday, 12 September 2018

Basics of AMI  

R Chandran

Conducting System
of the

HEART

→ ‘OWN’

→ ‘intrinsic’

→ CONDUCTION speeds

Heart RATE:- 60 /min
= 3600 / hour

= ~ 80, 000 / 24 hours  
In a 70 year old man
➔Has beaten 2 BILLION times
➔ [ non-stop ]

Dato-Wira Prof Dr L
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Conducting System
of the

HEART

→ ‘OWN’

→ ‘intrinsic’

→ CONDUCTION speeds
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“PLUS TOLL  

PLAZA”

controls

How many  

vehicles

“Go Through”
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The AV Node

Is the

“PLUS TOLL”

Speed  
controller

of the  

HEART

CONTROLs how many
impulses

GO THROUGH
To VENTRICLES
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The BUNDLE

of

His
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Electrical

Impulses
arise from

ABOVE

Or

BELOW

The

B of HIS

(cardiac  

Impulses =  

‘Heart Beat’)
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ABOVE  

NARROW 

QRS

If WIDE

can be

BELOW

or

ABOVE
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a)   HIGH Atrial [a]

b) LOW Atrial [b]

[c]c) AV Nodal
/ Nodal
/ Junctional
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Electrical
Axis
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SIMILARLY
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The CONCEPT of an ECG Impulse [  
Beat ]

For EVERY Beat,
ASK

1) WHERE is the current STARTING from ?

2) In WHICH direction is it Travelling ?

3) WHERE does it TERMINATE [ END ] ?
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The

‘Electrical AXIS’
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Sequence of changes seen during evolution of myocardial infarction

“Loss of R wave”

= “Q” wave
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Myocardial

Damage
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Look at 
T wave

ST segment

Myocardial

ISCHEMIA -2
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Myocardial

INJURY -3
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Myocardial

Infarction -4
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NORMAL Sinus RHYTHM
Rhythm= REGULAR
Rate = 60 -100 beats / min  
‘P’ to ‘QRS’ Relationship = 1:1
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NORMAL SINUS RHYTHM ---1 /3

✓ 1 If there is a P wave before every QRS

complex,
✓ 2  An upright P wave in Lead II and 

✓ 3  biphasic (up and down) P wave in lead V1. –see next slide

NORMAL  Sinus RHYTHM
Rhythm= REGULAR
Rate = 60 -100 beats / min  
‘P’ to ‘QRS’ Relationship = 1:1
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3

1 If there is a P wave before every QRS complex,

2  An upright P wave in lead II and biphasic (up and down) P wave in lead V1.
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NORMAL SINUS RHYTHM ---2/ 3



NORMAL SINUS RHYTHM 3 / 3

1 If there is a P wave before every QRS complex,

2  An upright P wave in lead II and biphasic (up and down) P wave in lead V1.
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Electrical  
AXIS
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Ectopic atrial rhythms [ including 

✓ atrial tachycardia, 

✓ multifocal atrial tachycardia and

✓ junctional rhythms ]

all have P waves → that are not of sinus-node ORIGIN

ECTOPIC atrial rhythms occur→ when a site outside of the sinus node, but within the atria,
[ and → faster than the sinus node. ]
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P wave would not have its normal sinus appearance

— that is, NOT upright in lead II and NOT biphasic in V1.

However, it would have a different SHAPE depending on exactly where it  

originates.

This is referred to as an “ectopic atrial rhythm” or “ectopic P wave.”
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SINUS P     NON Sinus P

SINUS P                          NON Sinus P
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S 60  B 80  C 40
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S 60  B 86  C 47
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Atrial fibrillation
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Atrial fibrillation → absence of P waves and

an irregular ventricular response.

When several ectopic sites in the atria fire impulses, depolarization  

can’t spread in an organized manner

Small sections of the atria are activated individually, which  

results in the atrial muscle quivering instead of contracting.

On an ECG, you’ll see uneven baseline f waves rather than clearly  
distinguishable P waves.
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That fabulous filter
The AV node protects the ventricles from the 400 to 600 erratic  
atrial impulses that occur each minute

by acting as a filter and blocking some of the impulses.

The atrial rate is almost indiscernible but is usually greater than  
400 beats/minute.
The ventricular rate usually varies from 100 to 150 beats/minute but can be lower.
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That fabulous filter
The AV node protects the ventricles from the 400 to 600 erratic  atrial 

impulses that occur each minute

by acting as a filter and blocking some of the impulses.

The atrial rate is almost indiscernible but is usually greater than  400
beats/minute.
The ventricular rate usually varies from 100 to 150 beats/minute but can be lower.

When the ventricular response rate is below 100, atrial fibrillation is considered controlled.  
When it exceeds 100, the rhythm is considered uncontrolled.

Atrial fibrillation is called coarse if the f waves are pronounced  
and fine if they aren’t clear f waves
you may find that the radial pulse rate is slower than the apical rate.  
That’s because, unlike the stronger contractions,

the weaker contractions of the heart don’t produce a palpable peripheral pulse
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PVC
Premature Ventricular  

Contraction
or  

Ventricular Ectopic

QRS
Wide

T opposite direction of R
wave  
Often  

premature

14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



6014 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



Ventricular TACHYCARDIA
→Very often becomes
→Ventricular FIBRILLATION

‘T’ wave
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VE FALLS on PRECEDING “T” wave  
“R-on-T”

Ventricular FIBRILLATION

7014 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



14 August 2021 Basic ECG Concepts                                                                                                           Dato-Wira Dr L R Chandran



“Torsades de Pointes”  = pronounced
“ TORSA de PUA” the ‘turning of the Points’
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Sinus bradycardia occurs on an ECG when there is a normal upright P  
wave in lead II ― sinus P wave ― preceding every QRS complex with a  
ventricular rate of less than 60 beats per minute.
Causes:-
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AV blocking medications (beta-blockers, nondihydropyridine calcium channel blockers,
digoxin)
Heightened vagal tone (i.e. well-trained athlete)  
Hypothyroidism
Obstructive sleep apnea  
Sick sinus syndrome  
Hypoglycemia  
Hypothermia



Sinus tachycardia→

a normal upright P wave in lead II preceding every QRS complex,
→current is coming from the sinus node [and not elsewhere in the atria,]  

with an atrial rate of greater than 100 beats per minute.

The ventricular rate (look at the QRS complex rate)  
is usually also greater than 100 bpm
because, in most cases, the P wave conducts through the atrioventricular node to the ventricles to  
produce a QRS complex in a 1:1 fashion.
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Tachycardia

Bradycardia
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Causes of  sinus tachycardia

Exercise  
Anemia
Dehydration or shock  
Fever/sepsis/infection  
Hypoxia
Chronic pulmonary disease
-------------------------------------------------------------
Decompensated congestive heart failure  
Medications/stimulants  
Hyperthyroidism
Pheochromocytoma  
Pulmonary embolus
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Ectopic atrial rhythms

[ including atrial tachycardia, multifocal atrial tachycardia and junctional rhythms ]

all have P waves that are not of sinus ORIGIN

ECTOPIC atrial rhythms occur→ when a site outside of the sinus node, but within
the atria, [ and → faster than the sinus node. ]

P wave would not have its normal sinus appearance ― that is, upright in lead II  

and biphasic in V1.

However, it would have a different SHAPE  depending on exactly where it

originates.

This is referred to as an “ectopic atrial rhythm” or “ectopic P wave.”
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