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ECG with ECG with ECG with ECG with Dr. SAMSON Dr. SAMSON Dr. SAMSON Dr. SAMSON     
    

NORMAL NORMAL NORMAL NORMAL QRS QRS QRS QRS COMPLEXES:COMPLEXES:COMPLEXES:COMPLEXES:    

    

    

    

    

    

    

    

    

    

    

    



 

    

    

    

ECG LEADSECG LEADSECG LEADSECG LEADS    

    

• Chest Chest Chest Chest 
LeadsLeadsLeadsLeads    

– VVVV1111    

– VVVV2222    

– VVVV3333    

– VVVV4444    

– VVVV5555    

– VVVV6666    

    

    

    

    

    

    

1.1.1.1. RHYTHMRHYTHMRHYTHMRHYTHM....    

If similar PIf similar PIf similar PIf similar P----wave before each QRS wave before each QRS wave before each QRS wave before each QRS 
complex and regular =normalcomplex and regular =normalcomplex and regular =normalcomplex and regular =normal    sinus sinus sinus sinus 
rhythmrhythmrhythmrhythm    

    

    

• Limb Leads 

– I 

– II 

– III 

– AVR 

– AVL 

– AVF 



 

    

    
    

    

Automaticity FAutomaticity FAutomaticity FAutomaticity Fociociocioci    

    

    

• LevelLevelLevelLevel                                                                                                                                                                        Rate       Rate       Rate       Rate           

– AtriaAtriaAtriaAtria                                                                                                                                60606060----80/min80/min80/min80/min    

– AV JunctionAV JunctionAV JunctionAV Junction                                                                            40404040----60606060    

– VentriclesVentriclesVentriclesVentricles                                                                                            20202020----40404040    

    

    

    



 

 

 

    

If sinus rhythm & irregular : If sinus rhythm & irregular : If sinus rhythm & irregular : If sinus rhythm & irregular :     

i.i.i.i. Extra systoleExtra systoleExtra systoleExtra systole    

    

    

 

 

 

 

 

 

    

ii.ii.ii.ii. Sinus arrSinus arrSinus arrSinus arrhhhhythmiaythmiaythmiaythmia    



 

 

 

 

 

 

 

    

    

• If no PIf no PIf no PIf no P----wavewavewavewave    

i.i.i.i. AAAAtrial trial trial trial FFFFibrillationibrillationibrillationibrillation    (AF)(AF)(AF)(AF)    



 

    

ii.ii.ii.ii. Junctional rhythmJunctional rhythmJunctional rhythmJunctional rhythm    from AV node.from AV node.from AV node.from AV node.    

    

2.2.2.2. REGULARITYREGULARITYREGULARITYREGULARITY    

• RegularRegularRegularRegular=if the distance between each  =if the distance between each  =if the distance between each  =if the distance between each  
complex is the same.complex is the same.complex is the same.complex is the same.    

    

 

 

 

 

 

    

• IrregularIrregularIrregularIrregular=if the distance between each =if the distance between each =if the distance between each =if the distance between each 
compex is differentcompex is differentcompex is differentcompex is different    

i.i.i.i. AFAFAFAF    ( variably irregular)( variably irregular)( variably irregular)( variably irregular)    



 

    

 

 

 

 

 

 

    

ii.ii.ii.ii. ExtraExtraExtraExtra----systolesystolesystolesystole( regular rhythm ( regular rhythm ( regular rhythm ( regular rhythm 
except for 1 complex)except for 1 complex)except for 1 complex)except for 1 complex)    



 

    

    

 

 

    

3.3.3.3. RRRRATEATEATEATE        (normal 60(normal 60(normal 60(normal 60----100)100)100)100)    

• 300/number of big squares between R300/number of big squares between R300/number of big squares between R300/number of big squares between R----RRRR    

    

    

    

 

 

 

 

 

HR > 100 TACHYCARDIA 

 



 

 

    

• If If If If     HRHRHRHR    rate = rate = rate = rate = 150 150 150 150     

    

    

    

Ask your self  Ask your self  Ask your self  Ask your self  is it is it is it is it Atrial flutterAtrial flutterAtrial flutterAtrial flutter????    (i.e. (i.e. (i.e. (i.e. 
rate is 300/min with 2:1 block)rate is 300/min with 2:1 block)rate is 300/min with 2:1 block)rate is 300/min with 2:1 block)    



 

• If Irregular rhythm then rate = No. of If Irregular rhythm then rate = No. of If Irregular rhythm then rate = No. of If Irregular rhythm then rate = No. of 
QRS complexes within 30 big square X QRS complexes within 30 big square X QRS complexes within 30 big square X QRS complexes within 30 big square X 
10101010    

    

    

    

    

4.4.4.4. AAAAXISXISXISXIS        

• Tallest RTallest RTallest RTallest R----wavewavewavewave    II = NormalII = NormalII = NormalII = Normal    

• IIIIIIIIIIII    or aVF = Ror aVF = Ror aVF = Ror aVF = Right ight ight ight AAAAxis xis xis xis DDDDeviation (RAD)eviation (RAD)eviation (RAD)eviation (RAD)    

    

    

    

• I or aVL with equidistant R & S in II or I or aVL with equidistant R & S in II or I or aVL with equidistant R & S in II or I or aVL with equidistant R & S in II or 
Negative = LNegative = LNegative = LNegative = Left Axis Deviation (Left Axis Deviation (Left Axis Deviation (Left Axis Deviation (LADADADAD))))    



 

    

    

    

5.5.5.5. PPPP----RRRR    interval (normal =<200ms or 5 small interval (normal =<200ms or 5 small interval (normal =<200ms or 5 small interval (normal =<200ms or 5 small 
boxes)boxes)boxes)boxes)    

    

• >200>200>200>200msmsmsms    = 1= 1= 1= 1stststst        Heart BlockHeart BlockHeart BlockHeart Block    

Madys PC
Sticky Note
more than 5 small sqares



 

    

    

• If certain QRS complex missing then 2If certain QRS complex missing then 2If certain QRS complex missing then 2If certain QRS complex missing then 2ndndndnd    
Heart BlockHeart BlockHeart BlockHeart Block    

    

    

    

if Heart Rate <40 likely complete heart block. if Heart Rate <40 likely complete heart block. if Heart Rate <40 likely complete heart block. if Heart Rate <40 likely complete heart block. 
There is complete dissociation of the between P There is complete dissociation of the between P There is complete dissociation of the between P There is complete dissociation of the between P 
waves and QRS complexes.waves and QRS complexes.waves and QRS complexes.waves and QRS complexes.    



 

    

• If <0.12s = Supra Ventricular If <0.12s = Supra Ventricular If <0.12s = Supra Ventricular If <0.12s = Supra Ventricular 
Tachycardia (SVT), Wolf Parkinson Tachycardia (SVT), Wolf Parkinson Tachycardia (SVT), Wolf Parkinson Tachycardia (SVT), Wolf Parkinson 
White (WPW) syndrome or Accessory White (WPW) syndrome or Accessory White (WPW) syndrome or Accessory White (WPW) syndrome or Accessory 
ppppathwayathwayathwayathway....    

6.6.6.6. QQQQ----wave. Normal = less thanwave. Normal = less thanwave. Normal = less thanwave. Normal = less than    one quater of the one quater of the one quater of the one quater of the 
height of R wave.height of R wave.height of R wave.height of R wave.    

    

    

7.7.7.7. QRS normal 0.12QRS normal 0.12QRS normal 0.12QRS normal 0.12sec= 3 small boxes=120mssec= 3 small boxes=120mssec= 3 small boxes=120mssec= 3 small boxes=120ms    



 

8.8.8.8. BUNDLE BRANCH BLOCK BUNDLE BRANCH BLOCK BUNDLE BRANCH BLOCK BUNDLE BRANCH BLOCK (BBB) (BBB) (BBB) (BBB) ––––    V1*V1*V1*V1*    

• QRS must be wide i.e.  >0.12sQRS must be wide i.e.  >0.12sQRS must be wide i.e.  >0.12sQRS must be wide i.e.  >0.12s    or >3 or >3 or >3 or >3 
small boxessmall boxessmall boxessmall boxes    

    

    

    

    

    

    

    

    

• If QRS If QRS If QRS If QRS     

i.i.i.i. Positive = RBBBPositive = RBBBPositive = RBBBPositive = RBBB    



 

    
    



 

ii.ii.ii.ii. Negative = LBBBNegative = LBBBNegative = LBBBNegative = LBBB    

    

    



 

• RBBB + LADRBBB + LADRBBB + LADRBBB + LAD    + first degree heart block+ first degree heart block+ first degree heart block+ first degree heart block    = = = = 
TrTrTrTrifasifasifasifasccccicularicularicularicular    blockblockblockblock    

    

    
    

• RBBB RBBB RBBB RBBB + L+ L+ L+ LAD = BifasAD = BifasAD = BifasAD = Bifasccccicular icular icular icular ((((i.e. R + i.e. R + i.e. R + i.e. R + 
posterior branch affectedposterior branch affectedposterior branch affectedposterior branch affected))))    

    

    

• New LBBB New LBBB New LBBB New LBBB plus chest painplus chest painplus chest painplus chest pain= MI= MI= MI= MI    



 

    

    

    

• If LBBB = If LBBB = If LBBB = If LBBB = NNNNo further interpretationo further interpretationo further interpretationo further interpretation    of of of of 
an ECGan ECGan ECGan ECG    

    

    

9.9.9.9. IIIISCHAEMIASCHAEMIASCHAEMIASCHAEMIA    

• Q Wave = Q Wave = Q Wave = Q Wave = OOOOld /ld /ld /ld /EEEEvolving MIvolving MIvolving MIvolving MI    

• Elevated Elevated Elevated Elevated ST = ST = ST = ST = acute acute acute acute MIMIMIMI    or or or or 
Pericarditis(wide spread STPericarditis(wide spread STPericarditis(wide spread STPericarditis(wide spread ST    elevation)elevation)elevation)elevation)    

    
    



 

    
    

• SSSST depressionT depressionT depressionT depression        

i.i.i.i. DigoxinDigoxinDigoxinDigoxin    toxicitytoxicitytoxicitytoxicity    

ii.ii.ii.ii. IschaemiaIschaemiaIschaemiaIschaemia    

    



 

• TTTT----wave inversionwave inversionwave inversionwave inversion    

i.i.i.i. Acute ischaemiaAcute ischaemiaAcute ischaemiaAcute ischaemia    



 

    
ii.ii.ii.ii. Old infarct Old infarct Old infarct Old infarct (only if exists with Q(only if exists with Q(only if exists with Q(only if exists with Q----

wave)wave)wave)wave)    



 

    

    

• Tall TTall TTall TTall T----wave wave wave wave     = HYPERKALAEMIA= HYPERKALAEMIA= HYPERKALAEMIA= HYPERKALAEMIA    

    

10.10.10.10. Walls:  Walls:  Walls:  Walls:      

aaaaVF, II and III VF, II and III VF, II and III VF, II and III ====inferiorinferiorinferiorinferior    MIMIMIMI, , , ,     

    I, AI, AI, AI, AVL, V5, V6=lateralVL, V5, V6=lateralVL, V5, V6=lateralVL, V5, V6=lateral    MIMIMIMI    

V1V1V1V1----V6, aV6, aV6, aV6, aVL, I=  aVL, I=  aVL, I=  aVL, I=  anterior nterior nterior nterior laterallaterallaterallateral    MIMIMIMI    

V1V1V1V1----V4V4V4V4    =Anterior=Anterior=Anterior=Anterior    MIMIMIMI        

V1V1V1V1----V2=V2=V2=V2=septalseptalseptalseptal    MIMIMIMI    

    

    

    

11.11.11.11. HHHHYPEYPEYPEYPERRRRTROPHYTROPHYTROPHYTROPHY    (USE CHEST LEADS)(USE CHEST LEADS)(USE CHEST LEADS)(USE CHEST LEADS)    

2.2.2.2. R + S R + S R + S R + S ≥    35353535mmmmmmmm    = L= L= L= Left eft eft eft VVVVentricular entricular entricular entricular 
HHHHypertrophy (LVH)ypertrophy (LVH)ypertrophy (LVH)ypertrophy (LVH)    

3.3.3.3. Tallest RTallest RTallest RTallest R        in (V4 orin (V4 orin (V4 orin (V4 or    V5V5V5V5))))    plusplusplusplus    deepest S deepest S deepest S deepest S 
(V1 or V2)(V1 or V2)(V1 or V2)(V1 or V2)    

    



 

4.4.4.4. Peaked PPeaked PPeaked PPeaked P----wave = P. Pulmonale = wave = P. Pulmonale = wave = P. Pulmonale = wave = P. Pulmonale = ↑    RRRRight ight ight ight 
aaaatria (R atrial strain)tria (R atrial strain)tria (R atrial strain)tria (R atrial strain)    

    

    

    

5.5.5.5. Toothed (biphasic) PToothed (biphasic) PToothed (biphasic) PToothed (biphasic) P----wave = P Mwave = P Mwave = P Mwave = P Mitrale = itrale = itrale = itrale = 
↑↑↑↑    Left atria Left atria Left atria Left atria (Left atrial strain)(Left atrial strain)(Left atrial strain)(Left atrial strain)    

    

    

    

6.6.6.6. Dizziness, syncope, fainting on exercise Dizziness, syncope, fainting on exercise Dizziness, syncope, fainting on exercise Dizziness, syncope, fainting on exercise 
= aortic stenosis= aortic stenosis= aortic stenosis= aortic stenosis    

    

    

7.7.7.7. New LBBB New LBBB New LBBB New LBBB plus chest painplus chest painplus chest painplus chest pain= acute MI = acute MI = acute MI = acute MI 
until proven otherwiseuntil proven otherwiseuntil proven otherwiseuntil proven otherwise    ((((check previous check previous check previous check previous 
ECG & ECG & ECG & ECG & compare the two)compare the two)compare the two)compare the two)    

    

    

8.8.8.8. IfIfIfIf    murmur or new AFmurmur or new AFmurmur or new AFmurmur or new AF    = ECHO= ECHO= ECHO= ECHO    

    

9.9.9.9. If dizziness on exercise = ECHOIf dizziness on exercise = ECHOIf dizziness on exercise = ECHOIf dizziness on exercise = ECHO    

10.10.10.10. LAD is associated with LBBB LAD is associated with LBBB LAD is associated with LBBB LAD is associated with LBBB & & & & 
LVHLVHLVHLVH    

    

    



 

11.11.11.11. Common cause of P Mitrale = Mitral Common cause of P Mitrale = Mitral Common cause of P Mitrale = Mitral Common cause of P Mitrale = Mitral 
StenosisStenosisStenosisStenosis    

    

12.12.12.12. If LAD & No LVH or LBBB or If LAD & No LVH or LBBB or If LAD & No LVH or LBBB or If LAD & No LVH or LBBB or 
RBBB RBBB RBBB RBBB ����    think think think think of of of of L anterior L anterior L anterior L anterior hemiblockhemiblockhemiblockhemiblock    

    

    

13.13.13.13. WPW WPW WPW WPW     

1.1.1.1. if wide QRS is in if wide QRS is in if wide QRS is in if wide QRS is in V1 V1 V1 V1 ����    then the then the then the then the 
accessory pathway is on the lefaccessory pathway is on the lefaccessory pathway is on the lefaccessory pathway is on the left t t t 
sidesidesideside))))    

2.2.2.2. if wif wif wif wide QRS in V6 ide QRS in V6 ide QRS in V6 ide QRS in V6 ����    then the then the then the then the 
accessoryaccessoryaccessoryaccessory    pathway is on the pathway is on the pathway is on the pathway is on the RightRightRightRight    




