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Cardiac  Resynchronization Therapy 

 Widely accepted for            
treatment  
 
•  Pts with systolic heart 
failure 

• Impaired LVEF 

• Electrical asynchrony 

 Large randomized trials also showed improved survival with CRT 

It improves 

•  Systolic LV function 

•  Peak oxygen uptake 

•  Exercise tolerance  

•  NYHA Class  

•  Reverses the remodeling 

•  Neurohormonal changes 

accompanying HF. 



 

          Methods: 
  

 Transvenous Approach  

•  Well-established technique (thousands of patients already  

treated 

•  Possibility of using the catheter that best suits the patient's   

         anatomy. 

CRT Objective: 
  Stimulate both ventricles simultaneously  



Left ventricular (LV) reverse remodelling is achieved 
 in only 60–70% of  patients. 
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* AV optimised only 

 



Factor in Non-Response 

Mullens W, et al. JACC. 2009;53:765-773. 
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Maximising the response to CRT requires a 
multidisciplinary approach 



Avoid apical lead placement 

Singh et al – Circulation 2011;123:1159-1166 

Patients in which the LV lead was placed distally had a 1.64 increased risk of 
death or heart failure hospitalization and a 2.6 increased risk of mortality 



•  Some acute hemodynamic studies suggest that the mid-
lateral wall of the left ventricle is the optimal pacing site, but 
other studies indicate that the optimal site may vary and be 
patient specific. 

•  Various methodologies to determine the optimal pacing site 
are  

•  invasive measurement (dP/dt) 

•  Expensive (MRI) 
•  Time consuming (TDI) 

•  All remain unproven or too difficolt for routine clinical use. 

The Best Place to Pace 



Biventricular pacing 
•   In non responder PTS, any technique which 

could increase the response rate of 
resynchronization would be crucial for CRT 
candidates. 

•  Has been recently proposed as a safe and 
efficient method of resynchronization:   

! Multi Site/ Multi Point Pacing 



Specifically designed LV lead 
multipoints pacing 

" Providing options to manage PNS and high pacing thresholds at 
implant and follow-up to minimize lead revision 

" Enabling LV pacing at the preferred site without compromising lead 
stability  



Failure of coronary sinus lead implantation: 
alternative approaches 

 
!  Epicardial Approach 

! Thoracotomy 
! Minithoracotomy 
! Video-assisted thoracoscopic and robotic 

!  Left Ventricular Endocardial Pacing 
! Transeptal (Superior, Inferior, Mixed Approach) 

-Inter-atrial or Inter-ventricular- 

! Transapical 
!  Transaortic (in Pig model) 



inter-atrial puncture 

The LV lead crosses the atrial septum, mitral valve and is actively 
fixed to the LV endocardial surface. 

Transeptal Approach 



Transeptal Approach 



•  Three patients 
•  QRS widening (> 180 ms) 
•  Idiopathic dilated cardiomyopathy 
•  Experienced end-stage heart failure despite 
maximal medical therapy 

Transeptal Approach 



Transeptal Approach 



•  10 Patients with previous failed coronary sinus lead 
implant or with    nonresponse to CRT 
•  Subclavian Vein Access 
•  Ventricular transseptal puncture (under fluoroscopic 
guidance) using a steerable sheath and 

•  Standard transseptal needle 
•  Radiofrequency needle 
•  Radiofrequency energy delivered through a 
guidewire 

Transeptal- Ventricular Approach 



The ventricular septal approach 
avoids lead interaction with the 
mitral valve, potentially 
preventing worsening of  mitral 
regurgitation and reducing the 
risk of  mitral valve endocarditis. 

Transeptal- Ventricular Approach 



Transaortic Approach 



Transapical endocardial approach 
Intraoperative transthoracic 
 echocardiography for apex  
site localization. 

Transthoracic two-stage  
Seldinger-type puncture 
and dilatation of the apex 

Positioning and fixation of  
the lead under fluoroscopy 
 guidance 

Apex site fixation of the  
electrode via thoracotomy 

Europace (2011) 13, 1653–1657 



23 Patient: 15 Epi group, 8 Endo group 





Pa#ent'A'
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3D Echocardiogram 

G. Mascioli 

Basal LV-Endo 



ECG Markers of  repolarizationmesured in: 
• 7 Pts with with transseptal LV endocardial leads (TS group) 
• 28 Pts with coronary sinus (CS) LV leads (CS group) 
• 8 Pts with surgical LV epicardial leads (SUR group) 



Standard ECG 

Standard biventricular pacing 
Endocardial left ventricular 
pacing 

G. Mascioli 





 6 Patients over a 85+5 month  follow-up 
 
#  2 underwent cardiac transplantation, 2 and 4 years after 

device implantation, respectively 
#  2 died of  end-stage heart failure 4 years after system 

implantation 
#  2 were alive in functional class II 



$  138 Patients 
$  16 centers in Europe and 2 in Canada 

Alternate Site Cardiac Resynchronization 
(ALSYNC) study 

By the six-month follow-up, 60% of  patients showed improved in NYHA 
class and 55% showed an improvement in LV end-systolic volume of  at 
least 15%. 

Heart Rhythm Society 2014 Scientific Sessions; May 9, 2014; San Francisco, CA. 
Abstract LB02-05. 



LV-Endocardial Pacing 
Advantages 

# Easier and more “complete” access to left ventricle 

# Reduced          Improved 
   dyssynchrony                hemodynamics 
 

# Faster depolarization of  the LV and reduced 
dispersion of  repolarization 

# Lower pacing threshold and very low probability of  
phrenic nerve stimulation 

# The lead inside the LV could allow the direct measurement 
of  LV contraction by a sensor 



LV-Endocardial Pacing Issues 

# Thromboembolic complications  
The diagnosis of  lead misplacement through a patent foramen ovale 
was made after thromboembolic complications in approximately 1/3 
of  cases 
 

# Interaction with the mitral valve 
Increased risk of  insufficiency 
 

# Infections 
May promote the development of  mitral valve endocarditis, exposing 
the patient to systemic embolization of  vegetations 
 

# Risks associated with leads extraction 
Standard instrumentation available is poorly adapted to extract LV 
endocardial leads (with lack of  valves to prevent the introduction of  
air during the procedure) 



!  17 Patients 
•  patients in whom attempted 

coronary sinus lead implantation 
for CRT had failed (7) 

•  patients with a previously 
implanted CRT device, not 
responding to CRT (2) 

•  patients with previously 
implanted pacemakers or 
implantable cardioverter-
defibrillator and meeting the 
standard indications for CRT (8) 



NYHA-class & LVEF 
improvement with WiSE-CRT 



WiSE receives CE Mark 



Endocardial left ventricular stimulation can be 
considered a strategy for improving the response 
to CRT in a particular category of patients 
(unsuccessful placement through the coronary 
sinus; non-responders to conventional CRT; with 
major surgical controindications for epicardial 
pacing) , despite important limits. New wireless 
systems may extend the applicability of endocardial 
LV stimulation and make it safer . 

Conclusion 
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