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Disclosures

• Research grants
– LivaNova (SonR­Echo study)
– Medtronic
– Boston Scientific
– St­Jude Medical 



(AHJ 2006)

Non responder rates

Freedom Trial control group
(Abraham et al, Heart Rhythm 2010)

Miracle ICD (Am Heart 
J,2006 Apr;151(4):837-43)

CLEAR Study control group
(Sorin data)



Objectives
• Optimization

– Before implantation
• Imaging
• Electrical and mechanical delays

– At time of implant
• CS anatomy
• Multipolar pacing

– After implant
• Non responders
• Atrial fibrillation
• Frequent PVCs

– “Self optimization” using device algorithms
• Importance of a “Heart Team” approach



The Non Responders
• Non modifiable factors:

– Advanced age
– Male sex
– Ischemic cause, scar tissue, CS anatomy
– End­stage renal failure
– Inadequate electrical delay, QRS < 150 ms
– Absence of mechanical dyssynchrony
– Severe mitral regurgitation

• Modifiable factors:
– Sub optimal medical therapy
– Uncontrolled atrial fibrillation, frequent PVCs
– LV lead location
– Loss of BIV capture (inadequate programming)
– Lack of device optimization

Pt Selection

Pt FUP



The Non Responders
• Better patient selection
• Better pre implantation evaluation

– Scar burden
– Mechanical reserve
– CS anatomy
– Use of imaging, MRI, 3D Echo, cardiac CT

• Better implantation technique
– LV lead location
– Acute assessment of response (Q­LV timing)
– Implantation techniques
– Multipolar Leads
– Targeted LV lead implant

• Use of Device technologies



Importance of a Concordant Lead Site



Role of Echocardiography



Meta-Analysis: AV and VV Optimization





Optimization of Intracardiac 
Timing



CRT Optimization



Contractility Sensor
The SonR™ Technology



“Dynamic” Optimization
• Regular device optimization is important due to heart 

remodeling.
• Clinical data suggests that optimization performed at 

least every three months improves clinical outcomes

Optimal AV delay and VV delay changes over time
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Pacing Clin Electrophysiol 2005;28(suppl 1):S24-26

Courtesy of LivaNova



What is the SonR™ Technology 
?

• The technology is in the tip: 
–SonR uses a unique hemodynamic sensor 

embedded in 
the tip of the SonRtipTM atrial 
sensing/pacing lead

–The sensor detects cardiac muscle 
vibrations that reflect 
the first heart sound and correlate to left 
ventricular (LV) contractility

• Measuring SonR amplitude is the same as 
measuring the first heart sound amplitude:
–Significant correlation between SonR and 

the first heart 
sound (p<0.0001)

–Heart sound amplitude reflects changes in 
LV dP/dT max
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Courtesy of LivaNova



SonR signal correlates with LV dP/dTmax

Changes in LVdP/dtmax 
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Correlation with LV 
Contractility

• SonR amplitude is an index 
of contractility and 
correlates with LV dP/dT 
max
– SonR changes are highly 

related to contractility 
changes (r=0.93; <0.0001)

– Correlation of SonR and LV 
dP/dT max has been 
verified during drug infusion, 
ischemic heart failure and 
pacing

Courtesy of LivaNova



Optimal AV delay
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Inflection Point

AV Delay Optimization
• SonR signal varies like LV dP/dT max with 

VV delay changes
– SonR measurements correspond to 

LVdP/dtmax and optimization is 
carried out on AV and VV delay 
combinations together, applying each 
value and measuring corresponding 
hemodynamics

– Changes in contractility are 
immediately reflected by the SonR 
amplitude

• The optimal value is the VV 
delay corresponding to the 
highest SonR amplitude across 
all AV delays tested

• SonR AV delay optimal value corresponds 
to echocardiography optimal value
– Inflection point corresponds to the 

optimal AV delay

Heart Rhythm 2004;1(1S):377

Courtesy of LivaNova



Continuous Optimization
At Rest and Exercise

• SonR provides weekly self-adjusting 
optimization
of AV and VV delays
– For the optimal VV configuration, the optimal AV 

delay can be determined on a weekly basis
– Every week, SonR tests 64 combinations for rest 

optimization
– Every week, SonR tests 5 combinations for exercise 

optimization

Europace 2008;10(7):801-8











CLEAR Study
• Promising early results suggest SonR increases 

responder 
rates and reduces heart failure hospitalizations
– In the CLEAR study, 78% of patients in the 

SonR arm compared with 62% in the 
standard medical 
practice arm improved, using the primary 
composite endpoints of death, heart 
failure (HF)-related 
hospitalizations, NYHA class and quality of 
life (QoL)

– More patients in the SonR group than in 
the control group (91% vs. 75%; p<0.01) 
were free from events (death from any 
cause or hospitalization from HF)
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Principal Investigator: François Philippon, Institut Universitaire de 
Cardiologie et de Pneumologie de Québec (IUCPQ) 
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