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Why we need LV endocardial pacing ? 

• 90-98% success rate with CS epicardial LV pacing 
but  there are still implantation failures despite major improvements  
in the technology  (Failure of LV lead implantation  (7%)1 

•   Limitation due to the CS anatomy (small veins, tortuous veins, valves….) 

•   Limitation due to LV lead implantation complications 
• CS dissection ( 1.3%) 1 coronary vein perforation (1.3%) 1 
• High pacing threshold (acute and chronic) 
• Phrenic nerve stimulation (short and long terms) 
• LV lead dislodgement (short and long terms) (5.7%) 1 
• Epicardial or non optimal pacing site            non response to CRT 
• X-rays exposure (patient, physician and staff) 
• In hospital-Death (0.3%) 1, 30-days mortality (0.7%) 1 

1 Van Rees. J Am Coll Cardiol 2011; 58: 995-1000 



Benefits of LV Endocardial Pacing 
• Alternative to standard CRT pacing 

• Anatomical: Access to all regions of LV 

• Physiological:  
• Faster impulse propagation in the endocardial                                                                                                                   

than in the epicardial layers providing in theory                                                                                                             
a faster LV depolarization 

• More physiologic LV stimulation preserving the transmural                                                                         
activation and repolarization sequence  

Hyde et al .: Circ Arrhythm Electrophysiol 2015 Oct:1167   
Myerburg et al., Circ. Res. 1978 



Evidence of Endocardial LV Pacing 



Less proarrhythmogenic ventricular activation 
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LV endocardial pacing approaches 

• Transseptal technique 
• Atrial septum (several modifications) 

• Ventricular septum 

 

• Superior (one puncture)  x combined femoral  

 

• Transapical technique 

 

• Retrograde approach (leadless) …… WiSE Technology 

Jais. PACE, 1998, 21 [Part I]: 2128-31-1575 
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LV endocardial pacing approaches 

• Transseptal technique 
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• Ventricular septum 
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LV endocardial pacing approaches 

• Transseptal technique 
• Atrial septum (several modifications) 

• Ventricular septum 

 

• Transapical technique 

 

• Retrograde approach (leadless)  

                …… WiSE Technology 



Na Homolce Hospital technique 







• to assess the relative benefits and risks of LV endocardial pacing 
• Long-term thromboembolic (TE) events 

• Rate of response to endocardial CRT 

• 23 studies published 1999-2016 

• no randomised, single centre 

• Procedural success rate > 95% 

 

 

Trans-atrial septal technique 20 

Trans-ventricular septal technique 2 

Transapical technique 1 

Gamble JHP et al : Europace 2018,20:77 
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Response to endocardial CRT 

• Clinical response 

• 262 patients 

• 191 (73%) ≥ 1 decrease in NYHA 

• 82% (95% CI 71-89%) 

 

• Echocardiographic response > 5% in EF 

• 171 patients 

• 64,3% (56,8-71,2) 

 

 

 

Gamble JHP et al : Europace 2018,20:77 



TE complications of endocardial CRT 

• Relatively small numbers of events 

• 13/23 (57%) reporting no events 

 

• Event rates: 
• TIA, stroke     6%/year 

• Death   4,5%/year 

 

• Related to level of INR 

• No significant diferences between  

   techniques Gamble JHP et al : Europace 2018,20:77 
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2 

With courtesy of Prof. Christophe Leclercq 

Transseptal LV Lead Placement 

• Risk of infection exists ! 

• ALSYNC study:  2/118 

 

 

 

• Risk of mitral regurgitation ? 



Not just about the delivery, but where to pace 

•  very, very individual …. scar related ?! …. CMR benefit ?? 

D.D. Spragg, J Am Coll Cardiol 2010:56, 774-81  J.M. Behar, J Am Coll Cardiol EP 2016;2:799–809 
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Conventional Device (“Co-Implant”) 
Provides RA and RV Pacing 
(Pacemaker, ICD, CRT-p, CRT-D) 

EBR’s System Provides Synchronized Left 
Ventricular Pacing 

 
 

• Phased Array Ultrasound Transmitter is 
Implanted in Intercostal Space 

 
 
 

• Receiver Electrode (RE) is Implanted in LV 
Endocardially.  Converts ultrasound 
energy to electrical pulse. 
 

Leadless LV endocardial pacing - WiSE Technology  



WiSE Technology 

 

Echt DS, Moore D, Cowan M, Valli VE, Whitehair JG, Willis NP. Heart Rhythm 2010; S451-2.  



3 stage procedure 

 

Acoustic window screening 



3 stage procedure 

 

Acoustic window screening Transmitter Implant 
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Acoustic window screening Transmitter Implant 



3 stage procedure 
• 12 Fr steerable Sheath with a 

balloon “bumper” to minimize 
trauma to endocardium 

• 8Fr delivery catheter for 
electrode 

• Electrical connection to the RE 
cathode for site evaluation 
(local EGM, test capture 
threshold using lab stimulator) 

 

 

Acoustic window screening Transmitter Implant Electrode delivery 



 



WiSE Technology 

• First in Human: WiSE-CRT  13 pts 

• CE Study: SELECT LV   34 pts (12 pts in NNH) 

• Post-CE Mark Registry   > 100 pts 

 

• SOLVE CRT  -  ongoing 
• 350 non CRT responders, 45 Centers 

• Prospective, two-arm, randomized 1:1 

• double blind, multi-center trial 

 



• 34/35 (97%) implantation success 

 

• 6M follow-up: 

• 94% of patients (who failed conventional CRT)                                                                      
achieved resynchronization 

• 85% of pts with clinical response 

• 66.7% pts  ≥ 1 NYHA class 

• 66% of pts with increase of EF ≥5% 

• Signs of LV remodelation !! 

 Reddy et al. JACC VOL. 69, NO. 17, 2017 MAY 2, 2017:2119 – 2 9 



WiSE Technology – Concl. 

 

• Chronic anticoagulation is not required    !!! 

 

• Improvement in battery longevity by 
• Programming 

• Transmitter development 

• Electrode development 

• Battery development 

 



Completely leadless biventricular pacing 

• 75-year old female, history of MVP, 
TVP, MAZE (2015)  

• Persist Afib reccurence, extreme LA 
dilation, Afib considered to be 
permanent 

• 2016 intermit. AV block episodes - 
MICRA implantation 

• FU revealed high rate of pacing (71%) 
with LV dysfunction (EF 25%) 

• 2018 WiSE implantation 
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Conclusions 

• Endocardial LV pacing is very attractive alternative for CRT, with 
advantage of more physiological electrical activation  
 

• Limitations are mainly represented by the risk of TE events and level 
of anticoagulation remains a crucial challenge 
 

• RCTs trial  are needed for the evaluation of this technique to assess  
the feasibility, the safety and the clinical efficacy (increase in 
responders rate) 
 

• Leadless LV endocardial (WiSE technology) development 
 

 



 



ALSYNC trial (Alternate Site Cardiac ResYNChronization)  

• Prospective, multicentre (18) investigation of CRT-indicated patients, 
who had failed or were unsuitable for conventional CRT 

 

• Evaluate safety and performance of novel atrial transseptal left 
ventricular (LV) endocardial lead delivery system, implant procedure 
via superior access, RF puncture, SelectSecure® Model 3830 lead  

 

• 138 patients 

• Mean FU: 17 ± 10 months 

JM Morgan et al., European Heart Journal (2016) 37, 2118–2127 
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ALSYNC trial – main results 

• successful implantation in 118 patients (89,4%) 
• 90 pts …. failed CS implants 

• 28 pts … prior CRT non-responders 

 

• At 6-month 82.2% of the patients remained free of complications 
related to implantation or presence of an LVEP lead 

 

• 59% achieved an improvement of at least one NYHA class 

JM Morgan et al., European Heart Journal (2016) 37, 2118–2127 
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JM Morgan et al., European Heart Journal (2016) 37, 2118–2127 
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ALSYNC trial – main results 

 

JM Morgan et al., European Heart Journal (2016) 37, 2118–2127 



How it works 

 
1. Detect Co-implant RV output 

• Pacemaker, ICD, or CRT 
• Pulse-width measured to discriminate 

RV vs. RA 
2. Locate/Target Electrode – “search” 

• 16 μs ultrasound pulses  
•  sensed amplitude response 

discriminates position 
3. Send pacing energy 

• Programmable PW 0.1-2.0ms and 
Transmit level  

• Typically 3ms after RV pulse, max 
~12ms 



Electrode delivery 

• 12 Fr steerable Sheath with a balloon 
“bumper” to minimize trauma to 
endocardium 

 

• 8Fr delivery catheter for electrode 

 

• Electrical connection to the RE cathode 
for site evaluation (local EGM, test 
capture threshold using lab stimulator) 

 

• Safety/release buttons detach Electrode 



Disclosure 

• nothing 



SOLVE CRT Study 

• Randomized Control Trial 

• Design, 350 patients, 45 Centers 

• Prospective, two-arm, 
randomized, double blind, multi-
center trial 

• All patients get WiSE, Randomized 
1:1 Sense Mode vs WiSE ON 

• Purpose 

• To demonstrate the safety and 
effectiveness of the WiSE system 
in Non-CRT Responders 

 

 



SELECT-LV pts reaching 12m: Clinical Composite Score 

 


