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INTRODUCTION 

Heart failure has been defined as a "syndrome that 

develops as a consequence of cardiac disease and is recognized 

clinically by a constellation of symptoms and signs produced by 

complex circulatory and neurohormonal responses to cardiac 

dysfunction."
(1)

 

Although the mortality rate from heart disease is 

declining as a consequence of improved treatment and primary 

prevention in industrialized countries 
(2)

 the number of patients 

affected by congestive heart failure is still increasing. This is a 

consequence of increased longevity and of the age-associated 

increase in the prevalence of heart diseases in general, and of 

congestive heart failure in particular. 
(3)  

 

Among the many clinical and pathophysiologic factors 

that have been proposed as prognostic indicators in congestive 

heart failure, reduced left ventricular ejection fraction,
(4,5)

 

neurohormonal activation,
(4)

 and reduced exercise tolerance 

expressed as peak oxygen consumption,
(4,6,4)

 or performance in 

the 6-minute walk test,
(8)

 have been identified as independent 

predictors of mortality rate. In patients with congestive heart 

failure due to ventricular systolic dysfunction, intraventricular 
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conduction delays are frequently observed, in such patients, 

QRS duration of ≥ 121 msec. is prevalent in 25-515, and left 

bundle branch block is found in 15-245.
 (9)  

Data concerning the prognostic significance of 

intraventricular conduction defects and, in particular, of 

complete left bundle branch block in congestive heart failure 

are conflicting. Atrioventricular and intraventricular conduction 

delays both further aggravate left ventricular dysfunction in 

patients with underlying heart failure. Notably, left bundle 

branch block alters the sequence of left ventricular contraction, 

causing wall segments to contract early or late, with 

redistribution of myocardial blood flow, non-uniform regional 

myocardial metabolism, and changes in regional molecular 

processes, such as calcium handling and stress kinase 

proteins.
(11-14)

   

Intraventricular dyssynchrony partly favors mitral valve 

incompetence and shortening of left ventricular filling. In addition 

to intraventricular conduction, delays in atrioventricular timing also 

influence the mechanical function of the four cardiac chambers, in 

which optimal timing of the atrial systole is linked to an increase in 

cardiac output and the duration of diastolic filling and a decrease of 

pre-systolic mitral regurgitation. Thus dyssynchrony seems to 
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represent a pathophysiological process that directly depresses 

ventricular function, causes left ventricular remodeling and 

congestive heart failure, and as a consequence causes a higher risk 

of morbidity and mortality. Even though left bundle branch block 

morphology with QRS duration > 121 milliseconds is included in 

the current recommendations for biventricular pacing in congestive 

heart failure  patients, several studies have shown that the 

mechanical improvement after electrical resynchronization does 

not closely relate to QRS duration.
(15,16,14)

   

Therefore several investigators claim that surface 

electrocardiogram is not sensitive enough to detect 

electromechanical delay that leads to ventricular 

dysynchronization. 
(14, 18)

  

QRS dispersion, measured as the difference between 

maximal and minimal QRS duration on the 12-lead surface 

electrocardiogram, has been recently proposed to be associated 

with increased mortality in congestive heart failure patients. 
(19)  

The impact of this electrocardiographic index on systolic 

performance of the heart needs to be studied. 
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AIM OF THE WORK 

The aim of this prospective study is to investigate 

whether QRS dispersion is related to left ventricular systolic 

dysfunction, in patients with complete left bundle branch block. 
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Chapter 0 

Electrocardiogram and Hemodynamics 

I - Electrophysiology of cardiac conduction: 

(0) Electrical activity of the heart: 

The heart is a two step mechanical pump that is 

coordinated by timed electrical impulses. For the pump to 

perform optimally, sequential depolarization of the atria and 

then the ventricles allow atrial contraction to provide complete 

diastolic filling of the ventricles (atrio-ventricular synchrony). 

Once the ventricles are filled, rapid activation of the ventricular 

myocardium allows a synchronized contraction to eject blood 

effectively to great vessels
 (21, 21)

.      

In normal cardiac conduction, electrical excitation of the 

heart proceeds in a sequential manner from the atria (reflected 

by the P wave on ECG) to reach the atrio-ventricular node. As 

the impulse conducts through the atrio-ventricular node, 

conduction slows allowing time for atrial contraction to occur 

before ventricular activation (PR segment). Once through the 

compact atrio-ventricular node, the impulse conducts rapidly 

through the crux of the heart to the ventricles via the bundle of 

His (penetrating bundle) to the branching bundle, the bundle 
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branches, the distal purkinje fibers and finally, to the ventricular 

myocardial cells (Narrow QRS complex). When depolarization 

is complete, the ventricle repolarizes in preparation for 

conducting another impulse 
(22, 23)

. 

(2) Normal waves of ECG: 

P wave: 

Represent atrial activation. It is divided into three parts; 

the first part represents activation of the right atrium, the middle 

part represents completion of the activation of right atrium and 

initiation of left atrial activation and the third part represents 

completion of left atrial activation. The P wave duration is 

normally <1112 sec. and amplitude <1121 mV 
(24)

. 

P-R interval:  

It estimates the conduction through atrio-ventricular 

node, His bundle, bundle branches and main divisions of the 

left bundle branch as well as through those parts of the atria 

located between sinus and atrio-ventricular node. Its duration 

varies from 1112 to 112 sec 
(25)
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Figure (0): Normal ECG 
(24)

. 

QRS complex:  

It represents the time required for a stimulus to spread 

through the ventricle. Its timing is from the beginning of the Q 

wave to the end of S-wave 
(26)

.          

Q wave: It is a negative wave at the onset of the QRS 

complex representing the onset of ventricular depolarization, it 

reflects left to right activation of the septum producing q wave 

in V6 and r wave in V1
(26,24)

. 

 

 


