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Normal ECG With Septal Q Waves 





Left Bundle Branch Block 



Ventricular Dysynchrony in CHF 

•  Abnormalities in electromechanical 
coupling due to BBB 

•  Mechanical dysynchrony leads to: 
–  Impaired systolic function 
–  Impaired diastolic function 

•  Increased mitral regurgitation 



Mechanical Dyssynchrony in Dilated Cardiomyopathy 
With Intraventricular Conduction Delay as Depicted by 

3D Tagged Magnetic Resonance Imaging 

Curry,  Circulation 2000;101:e2 

Normal Severe CM and LBBB 



Biventricular Pacing for CHF 

•  30-50% of patients with CHF have IVCDs 
•  IVCD leads to discoordinated contraction of 

an already hemodynamically compromised 
ventricle 

•  IVCD is an independent predictor of mortality 
•  Biventricular pacing can provide a more 

coordinated pattern of ventricular 
contraction, reduce the QRS duration, and 
reduce intraventricular and interventricular 
asynchrony 



Coronary Sinus Anatomy

Madhavan	et	al.	J	Am	Coll	Cardiol	2017;69:211–35		
	











Iden?fica?on	of	Latest	Ac?va?on	Site	
During	Spontaneous	Conduc?on	

Daubert	et	al.	European	Heart	J		
2016	doi:10.1093/eurheartj/ehw270		



CRT for the Treatment of Heart Failure

Madhavan	et	al.	J	Am	Coll	Cardiol	2017;69:211–35		
	



LBBB	 BiV	Pacing	



Reduction in MR After CRT 

Kanzaki et al. JACC 2004;44:1619 



Comparison of Mechanoenergetic Responses to 
LVFW Pacing vs. IV Dobutamine 

Nelson, Circulation 2000;102:3053 



QRS Width Reduction ECG 

Lead V3 

-------Therapy OFF------- ---------Therapy ON--------- 

QRS=160 ms QRS=120 ms 



Ventricular Dysynchrony in CHF 

Electrical and mechanical dysynchrony are not 
synonymous 

•  Pts with a wide QRS have a high incidence of 
mechanical dysynchrony 

•  However, correction of the mechanical 
dysynchrony does not always result in a narrow 
QRS 
–  e.g., LV pacing alone may provide excellent 

mechanical resynchronization but the QRS remains 
wide 



Randomized	
Clinical	

Trials	of	CRT	
in	CHF	

2013	ESC	guidelines	on	cardiac	pacing	and	cardiac	resynchroniza?on	therapy.		
European	Heart	Journal	(2013)	34,	2281–2329	



CRT Indica+ons

Original	indica/ons:	
Sinus,	EF	≤	35%	
Class	3-4	
QRS	>	120	
(MIRACLE,	COMPANION,	
CARE-HF,	others)	

Class	1-2	
(CONTAK-CD,	
MIRACLE	ICD-II,	
REVERSE,		
MADIT-CRT,	RAFT)	

EF	≤	50%	
(BLOCK-HF,	PACE)		

Narrow	QRS	
(RethinQ,	EchoCRT,	
NARROW-CRT)	

•  Contraindica?ons	to	CRT:	
•  QRS	dura?on	<	120	
•  EF	>	50%	
•  NYHA	Class	I	with	non-ischemic	

cardiomyopathy	
•  NYHA	Class	IV	non-ambulatory	

Adapted	from	Saba,	AHA	2016	
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