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Why is QRS duration and morphology important? 



LBBB and CRT: a simple paradigm 

• LBBB results in slow activation 
through the left ventricle and 
subsequent delayed lateral wall 
contraction 

 

 

• Pacing the lateral/posterolateral 
LV wall via the coronary vein 
overcomes this delay, corrects the 
dyssynchrony, results in 
favourable remodelling and 
improves cardiac function and 
symptoms 



LBBB delays LV lateral wall activation 



CRT trial inclusion criteria 



Current 2013 ESC guidelines 
(Sinus rhythm) 





NHS England NICE guidelines 2014 





QRS duration: 150ms cutoff 

N Varma Heart Rhythm  2014 

 

Cleveland Clinic: 212 patients with LBBB 

and non-ischaemic cardiomyopathy 

Dichotomising at 150ms may exclude a 

large number of women with potential to 

respond to CRT 



Relation between QRS duration and response: 
REVERSE Trial 



Importance of QRS duration: meta-analysis 

6 RCTs, 38 observational studies 

Clinical response 

Remodelling 

AR Bryant Journal Electrocardiology 2013 



What about narrow QRS and echo evidence of 
mechanical dyssynchrony? 

Stopped due to futility and safety concerns 

Stopped due to futility and trend to cause harm 

No benefit in peak VO2 

Significant benefit in clinical composite score 



What about narrow QRS and echo evidence of 
mechanical dyssynchrony? 

EchoCRT Trial: comparison of <120 with 120-130 ms 



LVATmax 

LVATmax = QRSd – shortest RVAT = 142.7ms 

M O Sweeney Circulation 2010 



Can the QRS be too wide? 

B Sassone Am J Cardiol 2015 



What is the definition of LBBB? 

van Deursen et al, J Electrocardiol 2014;47:202-211 



LBBB: “perfect example” 

van Deursen et al, J Electrocardiol 2014;47:202-211 



LBBB: ? ”suboptimal” for CRT 

van Deursen et al, J Electrocardiol 2014;47:202-211 



LBBB: ? ”suboptimal” for CRT 

van Deursen et al, J Electrocardiol 2014;47:202-211 



Time course of “LBBB” appearance 

2009 



Time course of “LBBB” appearance 

Gradual widening due to LV hypertrophy, with mild axis shift (LAFHB) 

No QRS notching 

2015 



Sudden change to LBBB (1) 



Sudden change to LBBB (2) 



Mid-QRS notching 

• The first notch represents the time when the 

electrical depolarization wave front reaches 

the endocardium of the LV (after proceeding 

through the septum).  

 

• The second notch occurs when the 

depolarization wave front begins to reach the 

epicardium of the posterolateral wall.  

 

• The reason there is little change in QRS 

amplitude between the 2 notches is that the 

magnitude and direction of the mean electrical 

vector (seen on a vectorcardiogram) remains 

approximately constant as depolarization does 

not proceed through the LV cavity.  

 

• These notches are best seen in leads I, aVL, 

V1, V2, V5, and V6. 
DG Strauss Am J Cardiol 2011 



Importance of LBBB QRS morphology and mechanical synchrony 

“True” LBBB and 

dyssynchrony 

Atypical LBBB 

and synchronous 

LV contraction 

N Risum JACC 2015 



Mid-QRS notching predicts response 

Y Tian Europace 2013 

 

True LBBB = QRS 

>130 ms and notching 

in at least 2 leads 

 

 

 

Non-true LBBB 

 

 

 

 

 

 

IVCD 



Mid-QRS notching predicts response 

Y Tian Europace 2013 



Is LBBB important in the “real world” 



Is LBBB important in the “real world” 

No difference between narrow 

and wide LBBB, but significant 

difference between the two 

narrow groups and between 

the two non-LBBB groups 



What about RBBB and NIVCD? 

RAFT Trail subanalysis: QRS morphology 

DH Birnie Circ Heart Failure 2013 



What about RBBB and NIVCD? 

RAFT Trail subanalysis: QRS duration 
DH Birnie Circ Heart Failure 2013 

LBBB 

Non-LBBB 



What about RBBB and NIVCD? 

C Cunnington Heart 2015 Meta-analysis of RCTs that evaluated non-LBBB 

patients. 1766 out of 6523 had non-LBBB 



Is the ECG enough?  
Should only LBBB patients receive CRT? 

Some people with RBBB and/ot NIVCD still respond. 

 

This could be due to  

• Placebo effect 

• AV resynchronisation – do they have profound 1st 
degree heart block? 

• Resynchronisation - Inter- and left intraventricular 
dyssynchrony was present and has been improved 

 



A minority of NIVCD or RBBB patients may still 
have LV dyssynchrony and delay 

LBBB 

 

 

 

 

 

NIVCD 

 

 

 

 

RBBB 

+ 

LAFB 



Targeted LV lead placement 

JJ Marek Am J Cardiol 2014: STARTER trial subanalysis 



Is the ECG enough? Why don’t all LBBB patients respond? 

• It was not a “LBBB-mediated” cardiomyopathy 

 

• Failure to correct the dyssynchrony (lead position, 
programming etc) 

 

• Not dyssynchronous (not “true” LBBB) 



Summary: Predicting response from the 12 lead ECG 

P P ? ?O 

At what point do you 

say “no device?” 


