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Depolarization (QRS complex) or ventricular repolarization (QT 
interval): Which one adds further value to diagnosis and prognosis in 

different clinical scenarios? 
 

Despolarización (complejo QRS) o repolarización ventricular (intervalo QT):  
¿Quién aporta más al diagnóstico y pronóstico en diferentes escenarios clínicos?  
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Endo-epicardial excitation ends first than the total 
QRS traces on the electrocardiogram (ECG). In my 
opinion the phenomenon of synchrony versus elec-
tromechanical dyssynchrony began to be under-
stood from the study of Durrer et al.1 in 1969, pub-
lished in 1970. Fourteen years later Cassidy et al.2 
mapped a left ventricular endocardial activation 
demonstrating that the duration of left ventricle (LV) 
endocardial activation only comprised 41% of the 
total surface QRS complex on ECG. The aforemen-
tioned studies describe ventricular depolarization or 
QRS duration.  

Measurement of the QT-interval on ECG (which 
represents ventricular depolarization and repolariza-
tion) has been proposed for detecting ventricular 
repolarization. This interval and its dispersion have 
 
 
 
 
 
 
 
 

been more widely studied and spread. Their ionic 
implications and modifiers of these ion channels 
have been known. Likewise, thoroughly studies 
have been conducted on how to perform and inter-
pret their measurements3. In the normal heart, M 
cells located in the middle myocardium, prolong 
their action potential much more than epicardial or 
endocardial cells, so there is an electrotonic cou-
pling with the adjacent layers, which coincides with 
the end of the T wave on ECG4. 

The ischemic myocardial lesion allows these M 
cells-intrinsic expression, which are manifested in 
the surface ECG as a prolongation of the QT4 inter-
val. Although the risk of prolonged QT interval and 
its dispersion has been widely and well described in 
literature, I insist on separating depolarization from 
ventricular repolarization, much more when we 
refer to ischemic myocardium. Wiener et al.5, dem-
onstrated marked changes in the activation of aki-
netic and dyskinetic zones in patients with coronary 
artery disease, and observed that the activation 
ended, even after total QRS registration. I consider 
that separating the QRS complex from the JT interval 
in the diagnosis and prognosis of patients with myo-  
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cardial disease may lead to a better understanding of 
these pathophysiological phenomena as in acute 
myocardial infarction, heart failure, left bundle 
branch block (LBBB) and even in cardiac resyn-
chronization treatment. 

I have read two original articles on the issue in 
CorSalud6,7, which focused attention upon the ECG, 
emphasizing in the QRS duration variable for both 
research groups. Rodríguez Jiménez et al.6 suggest 
that a QRS duration greater than 90 milliseconds 
(ms) was associated, in patients with acute myocar-
dial infarction with ST-segment elevation, to an ade-
quate discrimination capacity to predict a reduced 
left ventricular ejection fraction at discharge. On the 
other hand, López Ramírez et al.7, in patients with 
coronary artery bypass graft surgery, found that the 
QRS complex duration was significantly associated 
(p=0.021) with higher mortality, with a mean 92.0± 
22.0 ms in the live patients, compared with an aver-
age 100.0±24.5 ms in the deceased. These two publi-
cations are examples of the searching for the «prob-
lem» in depolarization. 

QRS dispersion (QRSd) is another variable relat-
ed to ventricular depolarization. The researches that 
have analyzed it in recent years have provided 
useful information in different scenarios of clinical 
practice8. In a letter to the editor, published in the 
Hellenic Journal of Cardiology9, the authors suggest 
that the ECG could give us clues for the prediction of 
the response to cardiac resynchronization therapy, 
when the QRS duration has not been the best pre-
dictor for the response to this procedure. They 
argue this referring to a study where the QRSd vari-
able was evaluated as a response to cardiac resyn-
chronization therapy, and it was suggested that the 
greater the QRSd there is probably greater mechan-
ical dyssynchrony and, after resynchronization, the 
responding patients had lower QRSd and, therefore, 
better mechanical synchrony10. My reflection about 
this links the physiology of the studies of Durrer et 
al.1 and Cassidy et al.2 with the knowledge of LBBB 
dyssynchrony and the response to cardiac resyn-
chronization therapy described above. On the other 
hand, Tsagalou et al.11, showed higher values of 
QRSd in patients with heart failure who suffered sud-
den death compared with survivors (56±13 vs. 46±16 
ms [p <0.02]). 

We have mentioned previous studies10,11 to show 
how QRSd is a variable of interest in different sce-
narios of the diseased myocardium; because, if we 
return to ischemic heart disease, Chávez-González et 
al.12 described that increases in the duration and 

dispersion of QRS showed a higher probability for 
the appearance of ventricular arrhythmias in the 
initial phases of acute myocardial infarction, than 
increases in the corrected QT interval and its dis-
persion. These ventricular arrhythmias were more 
likely to occur in patients with higher QRSd values 
with respect to the dispersion of the corrected QT 
(area under the curve): 0.942 vs. 0.660 for ventricular 
tachycardia, and 0.966 vs. 0.852 for ventricular fibril-
lation. 

Fragmented QRS (fQRS) is another electrocardio-
graphic finding described as the presence of a myo-
cardial infarction scar and as a risk of cardiac events 
in these patients. It has been suggested that the 
mechanism of fQRS production is caused by a zigzag 
conduction around the scarred myocardium and has 
been associated with aneurysms of the ischemic 
area13. 

After reading the articles published in this issue 
of CorSalud6,7, my aim has been to draw attention to 
the importance that the study of ventricular depola-
rization has shown. I call on the scientific commu-
nity to discriminate the importance between depo-
larization and repolarization in multicenter studies, 
because perhaps new results would lead us to the 
search for a more advanced thought in other pre-
ventive or therapeutic forms in different clinical 
scenarios, where variables such as duration, disper-
sion and fragmentation of the QRS have proven diag-
nostic and prognostic value. 
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