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INTRODUCTION 

! Traditionally, LV leads are placed on the 
lateral wall of the left ventricle via the 
coronary sinus for CRT 

! However, nonresponder rates are about 30% 
which may be due in part to lead position 

! This has led to renewed interest in exploring 
alternative (nonanatomic) approaches to 
pacing site 



Hemodynamic Effects of LV Pacing Site 

Butter et al. Circulation 2001;104:3026-3029 



Comparison Pacing Sites Within a Vein 
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Gold et al, Heart Rhythm 2005



(PACE 2003; 26[Pt. II]:162–168)



(J Cardiovasc Electrophysiol, Vol. 15
pp. 1120-1125, October 2004)

Group 1: anterior anterolateral
Group 2: lateral posterolateral



COMPANION: Primary Endpoint 
Death or Any Hospitalization 



COMPANION



COMPANION Endpoints 



COMPANION LV Lead Analysis 

Saxon et al, JCE 2009 
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18%

12%

14%

56%

All 
Apical 

Lateral * 
 

•   Commonest lead position: lateral wall  
•   Predominant segmental placements: Lateral-mid; Anterior-basal and 
   Posterior-apical 
•    Segmental Distribution 
   - Apical  segment: 14%;  Basal: 23%; Mid-ventricular: 63% 

* Includes basal & 
  mid-ventricular segments  



LV Lead Position & Clinical Outcome 
Death &/or Heart Failure 

!  No difference amongst Anterior, Posterior and Lateral lead positions 
!  Apical lead positions associated with a significantly worse clinical outcome 
!  Differences maintained even after non-apical leads sub-stratified into mid-

ventricular and basal 

Anterior, posterior and lateral 
position

Apical versus Non-apical position



REVERSE LV Lead Analysis: Apical vs 
Non-Apical 

C"Thébault"et"Al"""Eur"Heart"J"2012"



Comparison LV lateral vs LV Non-lateral 

CThébault"et"Al"""Eur"Heart"J"2012""
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Why is Anatomic Positioning of  
LV Leads Suboptimal 

! CRT is a pacing therapy that changes 
ventricular activation which results in changes 
in conduction patterns and LV contraction 

! In dilated left ventricles with abnormal 
contraction patterns and scars, activation is 
unpredictable 

! Therefore, physiologic guidance of LV leads 
is needed 

! We are electrophysiologists not 
electroanatomists!! 



Fantoni C et al. J Cardiovasc Electrophysio 2. 2005 
Feb;16(2):112-9 



Measures of  
Ventricular Dysynchrony/Improves with BVS 

Kerwin JACC 2000;35



Imaging Guided LV Lead Positioning 
TARGET & STARTER 

•  TARGET: Khan JACC 59:1509, 2012 
–  RCT of 220 CRT pts 

•  Control: post-lat / lat CS branch 
•  Targeted: 2D echo speckle-tracking: 

latest activated segment 
–  LV pacing concordance 

•  Control:  47% 
•  Targeted:  63% 

•  STARTER: Saba Circ HF 6:427, 2013 
–  RCT of 187 CRT pts 
–  Also used speckle-tracking ECHO 
–  LV pacing concordance 

•  Control:  66% 
•  Targeted:  85% 



Physiologic Guided Lead Positioning: 
QLV Interval Measurement 



Q-LV Interval to Predict Acute Response 

R = 0.74
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Results:  CRT Response By QLV Quartiles 
 



Relationship between Electrical Intervals  
and Anatomical Locations 

•  The location of the LV lead was not  
controlled in this study  
•  Most leads were placed in the  

anterolateral or posterolateral veins,  
as reported by the implanting physicians   

•  46 of 426 (11%) had apical leads  

•  13 of 426 (3%) had anterior or septal leads 
•  These small numbers preclude any meaningful  

analysis of the impact of lead location on QLV or response rate   

•  However, even in similar vein locations, there was marked variation in QLV   

•  Mid-anterolateral (n=89): QLV range = 10 – 195 ms    
•  Mid-posterolateral (n=230): QLV range = 15 – 195 ms    



LVESV Response by Subgroup 
 Univariate Logistic Regression Results 



Interventricular Conduction Delay 

! The electrical time between RV and LV leads 
is a surrogate for QLV (LV delay) 

! It measures the electrical resynchronization 
that will occur with biventricular stimulation 

! It is a simple measure that can be manually or 
automatically measured by devices 

! RV-LV delay has also been shown to predict 
response to CRT 



PEGASUS 

Gold et al, ESC 2014 
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Myerburg et al., Circ. Res. 1978 



Spragg et al JACC 2010;56:774–81 

Endo vs Epi Pacing 



Spragg et al JACC 2010;56:774–81 

Endo vs Epi Pacing 



Are We Thinking About  
AV Optimization Wrong? 

! We can not always turn lemons into 
lemonade!  A nonresponder may be a 
nonresponder (narrow QRS, RBBB, 
scar, lead position) 

! However, optimal pacing may maximize 
a positive response 



Changes in LVESV as a function of QLV and AV optimization  
 

    



SUMMARY 

! Traditionally, LV leads are placed on the lateral wall 
of the left ventricle via the coronary sinus based on 
acute hemodynamic studies 

! More recently, studies have shown the importance 
of physiologically guided lead placement, based on 
mechanical or electrical delay 

! Pacing at sites of electrical delay improves clinical 
outcomes, increases remodeling and is enhanced 
further with AV optimization, even among subgroups 
that that traditionally have low response rates 

 


