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Introduction to ECGs and their interpretation
 
 Learning Objectives for ECG Interpretation
• Understand the electrophysiology of a normal ECG
• Having a systematic method to interpret ECGs including
measuring the rate, rhythm and axis, measuring intervals and
looking at ST segment for infarction
• Being able to detect AV heart block
• Being able to detect life threatening arrhythmias
• Being able to detect ischaemia and a myocardial infarction

N?7NG 'F?'GN/ G7G G6' ?F/F' ?.'7/ ?F normal ECG waves 6N G' '/F' ?'7G; NF7G G' 
F/FF' FF7O GF 'FG7NN 'F P wave .?.7 ?F atrial depolrization N'F QRS complex 

..?.7 ?F 'F ventricular depolrization N'F T wave ..?.7 ?F ventricular 

repolarisation NGG'H 6N G' '/F' ?'7G; 'F atrial repolrization ..GNH G? QRS 

complex N.'F.'FN G' ..>G7 ?6'H FN/ 'F QRS complex ..7>O ?FNG' GG' ...; 

G'N 'F77GG 'FFN .F6NGG' ?FO .G'6 'F ECG ..GNH GN.N// 
?FO N7F/ 6N GNG 'V7.? 'FN'// GF X axis ?.'7/ ?F 1 mm 
N.'.6 NF. 0.04 N.'F 'FN7F/ .NGNH ?F/F' 'FNF. ?FO G/N7 'F 
x N'F voltage ?FO 'FY N'Fvoltage .'F Y axix ..GNH 0.1 

mv

GGG: N?7NGG 'F?'GN/ ..GFO .GNFN' F/G.N' 
GFN/ .'FCVS G\/>/ 7>N7/ 'FG G'N 
'V/'87/ G7>F'G' ?FO '7.?.'F NN.N/ 
'.7'' N'7/ bFG GF' G6>N7; .'G./'H 
'F7N7.G FGF /'NFF' ?FO F/ G' FF/7 G' 
NGNH 'N '6N >F7 .'6H 'i NGN /'F N.N/ 
.7' b7G/ 'i ..GFO ..?/N' 'FN 'N VGN/ 
'N .G..N' ?FO 'F.N7. 'FFN /NF6F .'7G 'i 
GN .GN/GG N7.F' NG7GGG .'?FO 'F?\G'. N' 
7. 



GHF 77G/ G'N ?.'7/ ?F diagram GN GH 
/.7'. 'FFF. GN ?F' 'F SA node GN 'FFN 
..F6 'F spontaneous action potential 

.?/NF ..7N/ ?FO 'F AV node N.?/ GPG 
bundle of his 'FFN .P.G7? FRBB NF 

LBB 'FFN .P@6NFN 'F LV N'FRV ?6'F 
'F?6FN N7P7 FG' contraction .'P.P7

GH GG'F NH6/ FN GH wave 6H ..G/H 6N 'F  P wave ?.'7/ ?F 'F atrial 
depolrization N'F PR interval ?.'7/ ?F Delay FH AV node N.?/ GPG NF.FH 'F 

pulse ?F 77NF Bundle of his 'FFN 6N G' FFF' ..G7F ?6'F N?GH depolrization 
.'F ventricle N.>G7 'F QRS complex .?/ GPG ..7P7 ventricle GFG' depolrize 
6N G' .F?7G G'N '_7/F/ ..G/H 'F ST segment N.76G .?/ G' N7P7 depolrized 
./N N7P7 .?/G repolrized N_' N.F6 'F repolrized .>G7 'F T wave N.?/ G' 
..F7 .7.? 'F?6H .'G6/ 'F N7P7 GPG' action potential ./N/ 

NG6' ?.'7/ ?F .F.P7 FGH 'FFN /GPF'G 
N'>F.G ?'7GPFG 'F7'NG 7GH .'6F 'l

.7 FF7/ 'F ST segment p6G F7F? 
?FPG' .'F ECG ?6'F .G6G FF' ?F '6' 
GN ?F' myocardial infraction or 

'6' GN ?F/N slow 'N G7/F/ GF G6NF N?FN 
?F/N heart block ?FO /7. 'N GF7F/ 7'7 
GPG' slow



g( G7G .F6NG 'FG.7'. .0 GH ?GFN/ N?GFN/ '6' GN 6N'// 'FNF. 'N 
FF7'F N6N'// ../F ?FO 'G7'6 N'FFF7'F ../F ?FO 'G7'6 NGNGG 
GG.N.0

f( 6N G' /GNF' 'F ST segment ../F ?FO 'FG GN ?F/N ischaemia 

'N infraction N'6' GN inversion GN 'F Q N'F T 

g( &.7 '6N .6NG FN GN ?F/N left ventricular hypertrophic

 'GNF? N6GF 6N7Y' OF? .NG. 'Y NFF' .'N7. 'F? NG G7G
/N/7 HG6. 7/G FNGNN N6  'G F'6?

 6'7G' NG GFG?. N6' FN' '6G G7G?N 6N7Y' G7' 6.'. (g
7F.F'N 7G?F'. 7/G' /FF?.G

normal or not G '6' 6N7Y' ?.. heart rate F' 7/G. (f

 NF?N sinus rhythm NG HG ?F'7 GNG G?.. rhythm F'(g
 waves F' HG ?F7.N N?N.7 N6'GN SA node F' FG ?F'7

GGF? 'FNG/ NFF'

 N/F? NG '6' NF?N normal or not '6' axis F' GN6. (f
write axis derivation or left axis derivation

 GNF ?F/F' .'F ECG ./F' F.'G/rate of the heart '6' 
normal or decrease or increase F/7.G ?F 77NF 'FN 

'/7. 'Y7.?'. 'FG.N7/ .0 R-R interval N.?/ G' '/7.GG 
.F7G 300 ?FNGG 6N G' GN GN.N/ GNF .'F?GFN/ 'F/7'.N/ 
GN 7F? 'Y7.?'. 'FG.N7/ /G'FN/ NF7 .F7N.' 7. F7G 300÷8 

NF7 .7F? 35 67. .'F/FNF/ N7.?' '/F' ?'7G0 'FG 'Y?/F 
'F7.N?N F.6'. 'FFF. .'F/FNF/ .NGNF ff-gff 'FH GF 60 

.NGNF ?F/N bradycardia N'G/7 GF 100 .NGNF 
tachycardia .'F/'F/ G'N G'F 'FH GF 60 G.'F.'FO /NGNF 

?F/G bradycardia

F.H G' ./H 'z7&F/ 6NG 'Y.77 'FFN ./. ...G GF 
GN/NN /G6/ 77'/ G/N7 GGN/ N.FF7/GG ./67N' ?6'F 
.GGG 'G/7 N?FN GF F.H G'N .'6F '� G6 G/.'. 67/ .?/ 
G'N  'F' //'NF ?FO F/ G' 'F/7 'FN 'N6/ GH '6N 'N 
'6N G' GGG.G GFN/ 'G./ 'FGN/NN /.�FNG G? 'F.N7. 'FFN 
/NF6F 'F 6'' '� 
7.?. FFGN/NN ..? /G6/ GF G'N F?F/ 'Faxis N.?/NF 
7.?F' GGFF' GN/NN 'F.NG6 

.?/ G' 6GF' 'Y.77 F.N F7F? �NF 7N7/ ./F' F/7. 'Y7'G/ .0 
'F R-R .?/ G' F/7.GG .F7N.' N7F?N' N7.?0 G.'7 6N G' .?FGF' 
GNF ?6'F F7F? 'F rate .F7G 300 ?FO 'Y7.?'. 'FG.'7 'FFN .NFGG 
G' 300÷2 N7'NN 150 F.6/ .'F/FNF/ G7G 'GN/ ?F/N 

tachycardia G7G FG6N /./ /./ .'Y.77 'F' 6'NG 'FG GH P 

wave .?/G' QRS complex GF 'Y.77 .G' 'FG GH P wave 

z/FG' QRS complex NGN tachycardia .F7 F?'/ G'N sinus 

tachycardia 



1( .FNF' FG6N /./ /./ GN /'F 'FG G' 7/.6 /67. GN/NN /G6/ G7' 
'F. /7.. 'F rate of the heart NFFN.G 'G/7 GF GN/ F/'GF' 77NFK 'LNF 

sinus rhythm N'F/'FN none sinus rhythm F.F6 .'F sinus rhythm 
.NGNF ?F/N 'F rate more than 100 and every P wave N7'G' QRS 

complex

2( G7G FG6N .'F77NF 'F/'FN 'FFN GN none sinus rhythm '/F' G.'.?K 'FG 
'Frate more than 100 per minute G7G ?F/F' /V/ 77F 'LNF 'FN G' '6NG P 

wave and narrow QRS complex N?FN .NGNF 'FF GF 0.6 NGNF F7GNG 
supraventricularr tachycardia 'F77NF 'F/'FN .NGNF G' GN ?F/N .76G Pwave 

.7 G'N '^7/ G? wide QRS complex N?FN .NGNF '?FO GF 0.10 GNF .F7GNG 
ventricular tachycardia 'F77NF 'F/'F/ NGNF 'FN 'F' G6 F'/7 'GN6 'N 6N' NG6'  

ventricular fibrillation

3( &.7 6N 'FFN .'FFNF 'L/G7 ./. ?F/F' 
6>F.K GG'F:

'F NGNF ?F/N GF 3P wave /F NF/FG' QRS 
complex G'N .7GNG' atrial flutter N'^F>7 

G'> 'FG '7G GGN6 GN tooth appearance

'F/'FN/ .NGNF .F7N.' 'F P wave G6 
G.NF/ .7GNG' 'F atrial fibrillation



 ?.7$' (7/' (FFF' .'6.F (7/F F'&7 FN' N/.
 9. G7G G.'N. /7N>7F' .'?.7$' 6G 7N.GF'

 ?F7N. 7FN 1÷300 '6' 7FN ?.7G '.N7F. 9.6.FF'
 tachycardia /NG' NF'..F'G /FNF/F'. /6.F 200

 P waveFG FG GN6F. 77.$' (7/ ?.7F G67.N
 Y GF' 9GN'6 'F/' 'G N6 QRS complex 'G'7N

 G7G sinus rhythm 6G NFF' OF? /N7F. NF'.F'.N
 QRS complex /7.G GN6' N/. P waveN/F? 'G
 'G..7.G NF'.F'.N 7'>7 .'?.7G .7 ?F7.. '.N7F.

 NG 'G NF'.F'.N .FN F? //'N6 NGN 0.24 '.N7F.
 wide QRS complex N/F? NGN P wave N/F?

ventricular tachycardia N'G '6'

GN .N7'FFN '6' GN sinus rhythm 
'N Y G7G F7.? /7( '$.77 .76G 
GF 'F' 6'NG 'FG GF p-wave N7'G' 

QRS complex ?FO 7NF G7G .G'N 
'F77GG Y N.'F.'FN G'N G6 sinus 

rhythm 'F7&'F 'F/'FN .NFNF FN 6N 
G'N F7.? F/7( F.6'. 'FFF( 
.N7F? 100 'N 100 .6NN FGF GNF 
GN GF>7 GGN6 'FFN GN 'F P wave 
N7' .?6 NG/N7 G6' '$F>7 .7GNG 

tooth appearance N/GNF' ?FG GNF 
.G.77 .76G G?FO 7NF G'> atrial 

flutter 

GN ?F/F' G7G '6N '7GG premature ventricular ectopic 'FFN .N7N7 
'FG 'FGG7.'' ..7F? .G7'7G' 'F7.N?N 'F?'/N 'FFN GN GF SA node 
N.?/G'  AV node 'FO (.7G '$6GF/ GNF 'FG ..7F? ?F/N FF7/ .7G?G' 

ectopic foci 6N FF7/ 6'6/ ?F System G'GF G7'/. '?7.FN F.6/ 
NG'N 'FF.6/ G6N. .'F ventricle GNF 'F' G' ... 7N7/ 'F atrial 
N.'F.'FN G' GNG p wave /6NG .7 QRS complex NY/> 'FG QRS 

complex '.O N7'G' inverted T wave NGN 7GNG' premature 
ventricular ectopic N.7 6>F/ '.N7/ 'FG .?6 'FF.6/ G'F GN ?F/N 

G7'> G6' ?.'7/ ?F compensatory pause 



G7G GHF 'F' 6'NG QRS complexes G6 G/N7 
N'6// NG6 6'NG P wave G?F'.G G'/ G6 

sinus rhythm G7G GHF G.< 'FG 'F rate G6 
GF.>G N'F QRS complex G6 G/N7 N'6// 
G/7. 'D.77 G6' ?.'7/ ?F ventricular 

fibrillation G7G G6' ./N '?GF FG DC 
cardioversion N?FN '?7NG 67./ GG7.'&N/ 











 //N.NG //G7 7.'( .'('./' '?.7






