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Mitral Toolbox: Leaflets, Annulus, 

Chords, Stents and More 



Consultant 

• Edwards Lifesciences 
• Abbott 
• Gore 
• Medtronic 
• Mitralign 
• Orford 
• St Jude Medical 
• Transverse Medical 
• Siemens 
• Valtech 
• Vivitro 



The mitral valve is complex 

Seen from LA Seen from LV 



Leaflet repair 



Mitraclip 



Mitraclip US Post-Approval Study Registry:   
1-year Results of the First 2,000 Patients 

MR improves Functional class improves 



Edwards PASCAL Spacer Mitral Repair System 

• Independent leaflet clasping 

• Spacer between the leaflets 

• Transseptal ‘Commander-like’ system 
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3.9.1.1 Edwards Mitral Valve Repair Implant System  

The Edwards Transcatheter Mitral Valve Repair Implant System consists of three main 

elements – the implanted device and the delivery system which consists of the steerable 

catheter and the implant catheter. 

 

Figure 2: Implant System (Implant, Steerable Catheter, Implant Catheter), Guide Sheath, and Stabilizer 

• Implant Device (Figure 3) 

The Implant device (herein referred to as Implant) is deployed and secured to the leaflets of 

the mitral valve, acting as a filler in the regurgitant orifice and providing leaflet edge-to-edge 

repair. The primary components of the Implant are the spacer, paddles, and clasps 

constructed from Nitinol and covered in polyethylene terephthalate. The Implant also 

comprises a titanium nut and bolt, PEEK bushing, and a silicone seal. 

 

                

Figure 3: Implant 

Return to ToCDOC-0045827A 1

Tables

Stabilizers

• Adjustable height

• Clamps to Tables

• Mates with nosepiece on Guide 

Sheath and/or Implant System

Note: Tables are provided 

non-sterile. 

Transcatheter Mitral Valve Repair System Overview 
Provided Accessories



Edwards PASCAL Spacer Mitral Repair System 

• Independent leaflet 

clasping 

 

• Spacer between the 

leaflets 

 

• Transseptal 

 

•  ‘Commander-like’ 



Edwards Pascal 

 
 



Edwards PASCAL  
 
Optional independent grasping 



Chordal repair 



Neochord chordal replacement 



Harpoon chordal replacement 

James S. Gammie et al. JACC 2018;71:25-36 



Annular repair 



Edwards Cardioband 



Millipede IRIS System 

Jason Rogers, 

TVT 2017 



LV Remodeling 



Annular reduction 

Carrillon Arto 



Transcatheter valve replacement 



A Cheung, J Webb, D Wong, J Ye 
Annals of Thoracic Surgery 

(2009) 

First-in-human successful MVIV 2008 … 



Transseptal mitral valve-in-valve 



“NeoLVOT”: screening for obstruction ri
sk 



Yoon et al. 

JACC 2017 

Valve-in-valve vs valve-in-ring 

PV leak 

with plug 

Leaks, 

malposition, 

LVOTO 



LAMPOON: splitting the AML 



Sapien in calcified mitral valves 

Two year follow up Transapical or transseptal 



Intrepid 

Tiara CardiAQ Tendyne Fortis 

HighLife  Caisson Navigate 

TMVR is evolving rapidly 



Outflows 

Intrepid 

Caisson HighLife 

Fortis CardiAQ 



Inflows 

Fortis 

Caisson HighLife 

Intrepid 



Trans-apical delivery catheters 

Working length ~32.9cm 

~19.1cm 2cm 
OD≤11.7mm / 35Fr 

Intrepid 

Fortis 

Tendyne 

Tiara 



Procedure planning will become more complex 

3D 

modeling 

Virtual 

implants 

Procedure 

 planning 



Tiara Mitral Prosthesis 

No MR at 3 year follow up 



CardiAQ-Edwards Transcatheter  
Mitral Valve Replacement System 

Trileaflet bovine 

pericardial 

Nitinol frame 

Fabric skirt 

Transseptal delivery system 



CardiAQ-Edwards Transcatheter Mitral Valve 
Replacement System 



Positive Trend in Outcomes  
Attributed to Clinical Learning 



Medtronic Intrepid 



Medtronic Intrepid  

Bapat et al. JACC 2018;71:12-21 

• Mortality 30-day 14% 

 

• MR < mild 100% 



 Abbott Tendyne 

Apical anchor, Tether, and Valve 



Outcome at 30 d
ays 

N=30 

Death 0% 

Stroke 0% 

PV leak 3.3% 

Muller et al. Tendyne 

Effective, reproducible, low risk is achievable 



HighLife: two component system 



Caisson 
Fram

e 

Valve 

Two staged implant 



Caisson: transseptal 



Edwards SAPIEM M3: transseptal TMVR 



Edwards SAPIEM M3: transseptal TMVR 



Different patients will require different therapies 

PATHOLOGY REPAIR REPLACE 
Leaflet Annular Chordal LV 

remodel 

Leaflet redundant ✓ ✓ ✓ 

torn ✓ ✓ ✓ 

  perforated ✓ 

calcified ✓ 

Chord      tethered ✓ ✓ ✓ ✓ 

torn ✓ ✓ 

Annulus dilated ✓ ✓ ✓ ✓ ✓ 

calcified ✓ 



Some patients will require combination therapy 

Pre Cardioband and Mitraclip 

Mangieri, Can J Cardiol 2018 



Muller et al, JACC 2016 

TMVR is more effective in reducing MR than 

Repair 

Reardon STS 2017 

Tendyne    Intrepid 

MR grade at latest follow-up MR grade at latest follow-up 



Mitraclip after 4 hours 
(clip removed) TMVR after 30 min 

 TMVI: the potential for reproducible, single stage, effective, 

and durable benefits 

First procedure Second procedure 



Mitral therapies are becoming main stream 

Last week in Vancouver 
• TAVI x9 
• Tiara TMVR x2 
• SAPIEN M3 TMVR 
• Mitraclip 
• Pascal 
• Mitral balloon valvuloplasty 



End 


