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Cardiac conduction system







Axis deviation



QRS complex

◼ ventricular depolarization
◼ <0.12 sec (ดูตวัท่ีกวา้งท่ีสุด)

>0.12 sec→ ไม่ผา่น normal conducting system 
(AV node)
RBBB, LBBB (ผา่น AV node)





RBBB

Broad QRS complex, rSR’ complex in V1 and V2, QR or slurred S in I, avL, V5 or V6



LBBB

Broad QRS complex, wide R wave in V6 (plateau or M-shaped)







Left anterior fascicular block 
LAFB
◼ In left anterior fascicular block (aka left anterior hemiblock), impulses are 

conducted to the left ventricle via the left posterior fascicle, which inserts 

into the infero-septal wall of the left ventricle along its endocardial surface.

◼ On reaching the left ventricle, the initial electrical vector is therefore directed 

downwards and rightwards (as excitation spreads outwards from 

endocardium to epicardium), producing small R waves in the inferior leads 

(II, III, aVF) and small Q waves in the left-sided leads (I, aVL).

◼ The major wave of depolarisation then spreads in an upwards and leftwards 

direction, producing large positive voltages (tall R waves) in the left-sided 

leads and large negative voltages (deep S waves) in the inferior leads.

◼ This process takes about 20 milliseconds longer than simultaneous 

conduction via both fascicles, resulting in a slight widening of the QRS.

◼ The impulse reaches the left-sided leads later than normal, resulting in a 

increased R wave peak time (the time from onset of the QRS to the peak of 

the R wave) in aVL.

http://lifeinthefastlane.com/ecg-library/r-wave-peak-time/


LAFB

Diagnostic Criteria for LAFB

◼ Left axis deviation (usually between -45 and -90 

degrees)

◼ Small Q waves with tall R waves (= ‘qR complexes’) in 

leads I and aVL

◼ Small R waves with deep S waves (= ‘rS complexes’) in 

leads II, III, aVF

◼ QRS duration normal or slightly prolonged (80-110 ms)

◼ Prolonged R wave peak time in aVL > 45 ms

◼ Increased QRS voltage in the limb leads



LAFB



LAFB



Bifascicular block–LAFB+RBBB





LPFB

◼ In left posterior fascicular block (aka left posterior hemiblock), impulses are 

conducted to the left ventricle via the left anterior fascicle, which inserts into 

the upper, lateral wall of the left ventricle along its endocardial surface.

◼ On reaching the ventricle, the initial electrical vector is therefore directed 

upwards and leftwards (as excitation spreads outwards from endocardium 

to epicardium), causing small R waves in the lateral leads (I and aVL) 

and small Q waves in the inferior leads (II, III and aVF).

◼ The major wave of depolarization then spreads along the free LV wall in a 

downward and rightward direction, producing large positive voltages (tall R 

waves) in the inferior leads and large negative voltages (deep S waves) in 

the lateral leads.

◼ This process takes up to 20 milliseconds longer than simultaneous 

conduction via both fascicles, resulting in a slight widening of the QRS.

◼ The impulse reaches the inferior leads later than normal, resulting in a 

increased R wave peak time (= the time from onset of the QRS to the peak 

of the R wave) in aVF.



LPFB

Diagnostic Criteria for LPFB

◼ Right axis deviation (> +90 degrees)

◼ Small R waves with deep S waves (= ‘rS complexes’) in 

leads I and aVL

◼ Small Q waves with tall R waves (= ‘qR complexes’) in 

leads II, III and aVF

◼ QRS duration normal or slightly prolonged (80-110ms)

◼ Prolonged R wave peak time in aVF

◼ Increased QRS voltage in the limb leads

◼ No evidence of right ventricular hypertrophy

◼ No evidence of any other cause for right axis deviation

http://en.wikipedia.org/wiki/Intrinsicoid_deflection
http://lifeinthefastlane.com/ecg-library/basics/right-ventricular-hypertrophy/
http://lifeinthefastlane.com/ecg-library/basics/right-axis-deviation/


LPFB



Aberration / preexcitation



Aberrant Ventricular 
Conduction

◼ Defined as the intermittent abnormal intraventricular 

conduction of a supraventricular impulse. 

◼ The phenomenon comes about because of unequal 

refractoriness of the bundle branches and critical 

prematurity of a supraventricular impulse with such 

critical prematurity, the supraventricular impulse 

encounters one bundle branch (or fascicle) which is 

responsive, and the other which is refractory, and is 

consequently conducted with a bundle branch block or 
fascicular block pattern.





Mechanism of cardiac arrhythmia

◼ Abnormal impulse initiation

 Automaticity

◼ Normal (resting -70 mV)

◼ Abnormal (less negative MP -30 to -50 mV)

 Trigger activity

◼ Early afterdepolarization (Long QT, Torsade de pointes)

◼ Delay afterdepolarization (increase intracellular Ca, dig intox)

◼ Abnormal impulse conduction

 Conduction block (escape ectopic pacemaker)

 Unidirectional block (reentry)





Narrow complex 

tachyarrhythmia

regular irregular

P wave

*PAC

no P wave 

*AF

*MAT

*AT with block

*Atrial flutter 

with block



Narrow complex 

tachyarrhythmia

regular A rate > V rate

No P wave P wave visible

AT, AFL

AVNRT

Long RP

ST

AT

PJRT

Atypical AVNRT

A rate = V rate

Short RP

AT (1st AVB)

AVNRT

AVRT





Supraventricular tachycardia

Regular Irregular

Atrial •Sinus tachycardia

•Atrial tachycardia

•Atrial flutter

•Inappropriate sinus tachycardia

•Sinus node re-entrant tachycardia

•Atrial fibrillation

•Atrial flutter with variable block

•Multifocal atrial tachycardia

Atrioventricular •Atrioventricular re-entry tachycardia 

(AVRT)

•AV nodal re-entry tachycardia (AVNRT)

•Automatic junctional tachycardia



Sinus tachycardia

sinus rate > 100/min, normal P wave morphology, constant PR interval



Atrial tachycardia





Atrial tachycardia

Abnormal P wave morphology, atrial rate 150-250/min



Multifocal atrial tachycardia



Multifocal atrial tachycardia

≥ 3 different P morphologies in the same lead



Atrial flutter

saw-toothed appearance of P wave, best seen in II, III, avF, V1, 

flutter wave rate 300/min, ventricular wave rate 150/min





Cavotricuspid isthmus



Typical AFL



AFL with 2:1 block



AFL with 4:1 block



AFL with variable block

Irregular HR





Atrial fibrillation

absent normal sinus P wave, oscillation of baseline, irregular RR interval



Atrial fibrillation



Atrial fibrillation



Atrial fibrillation



Typical Ashman aberrancy: aberrant conduction occurs when a 
long RR interval is followed by a short RR interval



PSVT

Difficult to identify P wave, regular rhythm



Re-entry





Reentry 

◼ Bidirectional conduction

(different conduction velocity)

◼ Unidirectional block

◼ Excitable gap



Typical AVNRT

◼ P waves are noticeable absent preceding QRS 

complexes, and retrograde P (P’)are either 

buried in QRS or causing slurring of the terminal 

QRS 

◼ So, the RP’ interval is shorter than the 
subsequent P’R interval (RP’ < P’R)













AV Reentry (AVRT)











Orthodromic/Antidromic









Antidromic AVRT



Manifest/concealed WPW



WPW type A (left BPT)



WPW type B (right BPT)



AF with WPW 

Rapid, irregular, broad complex tachycardia with a LBBB morphology (dominant S wave in V1).

Morphology is not typical of LBBB, the rate is too rapid (up to 300 bpm in places, i.e. too rapid to 

be conducted via the AV node) and there is a subtle beat-to-beat variation in the QRS width which 

is more typical of WPW (LBBB usually has fixed width QRS complexes).



Wide complex 

tachyarrhythmia

regular irregular

-VT -AF with aberration, 

WPW

-SVT with aberration -Torsade de point, VF

-Preexcitation 

syndrome

-Pacemaker related 

tachycardia



Ventricular tachycardia

≥ 3 consecutive PVC, rate 100-250/min





Capture beat



Fusion beat



AV Dissociation



VT or SVT with …



Absence of RS complex in 
precordial leads → VT



RS complexes present → next 
step



R to S interval more than 100 
msec → VT



AV Dissociation





Torsade de pointes

shifing electrical axis, prior prolong QT



Torsades de pointes



Ventricular fibrillation

irregular morphology, no consistent and identifiable QRS complex



Rhythm 

◼ Sinus rhythm : upright P in I, II, aVF (all are 

sinus P wave)

◼ Bradyarrhythmia

◼ Tachyarrhythmia 



Bradyarrhythmia

◼ Sinus node dysfunction
 Sinus arrest/pause

 Sinus exit block

 Sinus bradycardia

◼ AV block
 1º

 2º : Mobitz I, II

 3 º



Sinus bradycardia

Sinus rate < 60/min, normal P morphology, constant PR interval, regular PP interval 



Sinus pause/arrest

abrupt pause during sinus rhythm 



1º AV block

PR interval > 0.20 sec, constant PR interval



2º AV block : Mobitz I (Wenckebach block)

2º AV block : Mobitz II

Progressive increase PR interval, absence of QRS complex at regular intervals

constant PR interval, QRS complex missing following nonconducted P wave



3º AV block

no relationship between P wave and QRS complex



◼ Thank you


