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Must adapt to complex anatomy to avoid residual 

MR 

Sealing (PV leaks/Hemolysis) 

Fixation 

Risk of damaging adjacent structures (LCX, 

Coronary Sinus, AV Node, Papillary Muscle) 

Risk of LVOT obstruction 

Challenges 

Residual MR - Tubular leaflet design 

minimizes central leakage 

Sealing - Sealing ring design minimizes PVL 

Fixation - Self-expanding valve body design 

for optimal native valve “clipping” effect 

Damaging – Low ventricular profile <14mm 

LVOT - Controlled deployment 

Solutions 



Implant features and fixation 

Device CardiAQ Neovasc 
Edwards 

Fortis 
Tendyne Twelve Sinomed

Access TA 
(TV) 

TA TA TA TA 

Nitinol frame + + + + + 

Bovine pericardial 
leaflets 

+ + + - + 

Trileaflet valve + + + + + 

Symmetric leaflets + - + + + 

Asymmetric frame - + + + - 

Seal pericardial synthetic synthetic synthetic synthetic synthetic

Atrial flange - + + + + 

Apical tether - - - + - 

Barbs/Tines + - - - + 

Clips/Tabs/Paddles + + + - - 



Anatomic compatibility 

Device CardiAQ Neovasc 
Edwards 

Fortis 
Tendyne Twelve Sinomed

Fixation 
required 

    Posterior   
    leaflet 

- - + - - 

    Posterior   
    ridge 

- + - - - 

    Anterior 
    leaflet 

- - + - - 

Suitable for 

    FMR + + + + - 

    DMR +/- +/- - + + 





Step 1 –Unsheathing the TMVR 



Step 2 – LV Legs Advanced (note motion of test valve leaflets) 



Step 3 – LA Legs Released and Clipping Complete 



Deployment Completed 



Demonstration of No 

LVOT Obstruction 

Unimpeded competent 

flow secured 



Echo-Ventriculogram/Echo-Doppler 

Clinically Insignificant Paravalvular/Transvalvular Regurgitation 



Acute Performance Improvements (N=53) 
 

More consistent positioning and clipping around the annulus 

 
 

 

Nov. 20 Dec. 12 Dec. 30 



Explant Assessment- Chordae spared without undue tethering 



New Issues to Address 

 

 
 

 

Baseline 

Dec. 30 

<24 hrs. post-op 

Dec. 31 

First Transapical Survival Study 



Explant Photos 
 

Incomplete clipping and LV 

anchors in LA 

Extensive chordae breakage 

w/ leaflets everted in the LA 



 
Curved the commissural tips in order to 
reduce the overall protrusion in LV and 
LA 
 

Added covering on the LV commisural tips 

Added “protective” suture layer on the LV 

anchors 

• Stabilized the commissural tips in the LA with suture (transient fix) 

in order to reduce rocking motion of the commissural arms 

Valve Design Changes 



Feb. 6 

 

Day 0 

Survival Study with Valve Design Changes 

Rocking 

motion 

reduced 



Lvgram for Implanted Valve at time 0 



Results 18 Hour post Implant  

 

2/7/16 



Lvgram 18- hour Post Implant 



Feb. 6 

 

Day 0 

Survival Study with Valve Design Changes 



LA pressure 

tracing 

Baseline 

34/-6 mean 10 

LA pressure tracing 

Immediate post-

implant 

37/0 mean 12 

LA pressure 

tracing 

18 hours post 

31/-4 mean 10 



Aortic pressure 

tracing 

18 hours post 

99/66 mean 82 

LV pressure tracing 

18 hours post 

105/-3 mean 54 



Feb. 7 

 

Day 1 

Survival Study with Valve Design Changes 



Three Month Chronic Echo Results 



Three Month Chronic Explant 

Tissue Integration 

LV View 



Summary of Studies 

w/ Conventional Leaflets 

During our lab in Zurich in July of 2015, it was recommended 

that we abandon the reverse leaflet design in favor of a 

conventional tri-leaflet design.  Since that time: 

 

• A total of 40 implants have been performed, 

• This includes a total of 14 chronic implants 

 

 

Detail regarding the chronic studies to follow 

 
 

 



Near-Term Focus 
 

• Replicate impressive acute results in the sub-chronic 

setting 

 

• Once achieved, perform series of chronic implants with 

short (2 week), intermediate (1 mos.) and 3-mos. 

endpoints 

 

• Combine successful chronic results with bench-top 

testing (fluid dynamics and durability) as a basis of 

regulatory filing for FIM 

 

• Use valve design as basis for TF approach 
 

 



Thank You! 


