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• Introduction: How did we get here?
• Transcatheter Valve Intervention
• TAVR, TEER, TMVR, TTVR

• Stroke Prevention
• Conclusion



The SHD Journey: Hyper-Innovation 

Inventors

Operators

Clinical Trialists



The SHD Journey 



TAVR
Henning Anderson 1992: 

First Description of Valve Sutured in Stent 
Porcine Model

Alain Cribier April 16, 2002: 
First Description of Valve Sutured in Stent 

Porcine Model



Big Bang



TAVR

John Webb 2005 
Successful TF TAVR

Circulation. 2006;113:842–850

Eberhart Grube 2005 
Self-Expanding TAVR

Circulation. 2006;114:1616–1624

Off to The Races

101-Year-Old Becomes World Record Holder                      
in 100-Meter Dash: 'I Missed My Nap For This'



TAVR – Cadence of Innovation and Science

J Am Coll Cardiol 2014;63:1972–81 
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TAVR – Cadence of Device Improvement

Take A Mulligan: 
Recapture and reposition

Improved ImagingMiniaturization PV Leak Solutions



TAVR  
Low Risk



Annual volumes of TAVR and SAVR 

Ann Thorac Surg 2020;-:--- ! 2020 by The Society of Thoracic 
Surgeons and the American College of Cardiology Foundation

TAVR Dominates AVR

TAVR Default for Those 65 and Older With 

Life Expectancy <20 years of age

(Shared Decision)

2020 ACC/AHA Valve Guidelines



TAVR – Unmet Challenges

• Valve Durability
• Valve in Valve – TAV in SAV and TAV in TAV
• Commissural Alignment, Leaflet Modification 

• Embolic Protection
• Pure Aortic Insufficiency
• New Indications – Moderate AS, Asymptomatic
• Life-Long Management



TAVR – Heart Team

CV surgeon

Interventional Cardiologist

Imaging Specialist

Valve Clinic
Coordinator

CHF Specialist
Referring
Cardiologist

Anesthesiologist
OR/Cath Lab Staff



Mitral: Holiest of Valves

Andreas Vesalius 1543 - Mitre



The Mitral Valve Complex: It’s a House of Cards



Surgical Mitral Intervention

Full Tool Box



Transcatheter Mitral Intervention



Mitral Intervention: Imitate Alfieri 



Imager

Interventionalist

MITRACLIP
The Beginning

Mitral Intervention



P. P. Rubens, Daniel in the Lion s Den. - Peter Paul Rubens

Surgeon

Interventionalist

Surgeon

Surgeon

Surgeon

Surgeon

Surgeon

Surgeon

Surgeon



CONCLUSIONS
Although percutaneous repair was less effective at reducing 
mitral regurgitation than conventional surgery, the 
procedure was associated with superior safety and similar 
improvements in clinical outcomes.



Mitral Intervention



Case ExampleMitral Intervention



Mitral Intervention



Mitral Intervention
Does Reducing MR Mechanically Matter in FMR? 



Mitral Intervention - COAPT

N Engl J Med 2018;379:2307-18.



Mitral Intervention - COAPT
Hospitalization for Heart Failure Death from Any Cause

NNT (24 mo) = 3.1 [95% CI 1.9, 8.2] 

NNT (24 mo) = 5.9 
[95% CI 3.9, 11.7] 



Mitral Intervention - COAPT



Mitral Intervention – MITRA-FR

N Engl J Med 2018;379:2297-306.



Mitral Intervention – Medical Rx 



Mitral Innovation: New Mousetraps



TMvR Device Innovation – Leaflet Directed

PASCAL Transcatheter 
Valve Repair System

CoreMedic - ChordArt TMCI 
Transcatheter Mitral Chords Implantation

• Unique Implant design: 

papillary muscle anchor + suture + leaflet anchor



TMVr Device Innovation - Annuloplasty

IRIS mitral annuloplasty

Cardioband

Carillon



Mitral Intervention – TMVR



• Complex curve from IVC to mitral valve
• To be orthogonal to valve plane, not a single 

angle, but rather two 90+ degree bends
• Delivery of large valve around curves (think 

of a BUS)
• Device may have to be unique design

• Single device vs. multiple steps
• Iatrogenic ASD

Mitral Intervention – Transseptal TMVR



Mitral Intervention – Transseptal TMVR
M3 Dock SAPIEN M3 Valve

SAPIEN M3 System

Medtronic Intrepid 
Edwards EVOQUE

POLARES



Mitral Intervention – TMVR vs TMVr
• Clinical Need for TMVR (Reversibility of TEER)
•Fewer anatomic exclusions
•Potentially simpler procedure and less variable result

• Designs are converging
• Transseptal
• LVOT obstruction

• However, mitral valve anatomy and disease is complex – Valve thrombosis
•“One size fits all” transcatheter valve replacement therapy unlikely

• Evidence: Specter of TEER safety vs improved MR reduction – “jury out”



45

Tricuspid Valve – Forgotten No More



Unmet need for transcatheter solution

Isolated
TV surgery

Concomitant
TV surgery

1.6M
People in the US 
Suffer from TR

Only 8,000 
Procedures
Tricuspid surgical 

procedures performed 
annually in the US

High Mortality
Rates

9%
11%

~500
Isolated TV surgeries annually

Tricuspid Valve – Forgotten No More



Tricuspid Valve – TR is BAD

Nath et al. J Am Coll Cardiol 2004;43:405–09

Retrospective analysis of 5,223 patients (age 66.5 ± 12.8 years) adjusted 
for age, LVEF, inferior vena cava size, and RV size and function

1-year survival rate:
No TR 91.7%
Mild TR 90.3%
Moderate TR 78.9%
Severe TR 63.9%

Severe TR

Moderate TR

No TR

P <0.001
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Mild TR

Neuhold et al. Eur Heart J 2013;34:844–52

Prospective analysis of 576 consecutive 
patients with CHF (age 56.4+ 11.2 years)
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5-year event 
freedom:
No/Mild TR 51.5
Moderate TR 20.8
Severe TR 19.0

Topilsky et al. Eur Heart J Eur Heart J. 2018 Jul 27

Retrospective analysis of 291 patients with LVEF<50%  and 
Functional TR (age 70 ± 12 yrs; EF 31±10%)



Tricuspid Intervention
- Poor definition of TV leaflet body due 

to thin leaflets
- Off-plane position of esophagus in 

relation to TV annulus limiting 
structural definition

- Acoustic shadowing or reverberation 
in the far field can mask the distal TV

- Anterior structure close to chest 
wall

- Further away from esophagus



Tricuspid Clip

Anterior
leaflet

Posterior
leaflet

Septal
leaflet

• ~2000 cases worldwide
• Transfemoral
• Antero-septal or postero-

septal commissure
• TRILUMINATE CE-study 

completed
• TRILUMINATE PIVOTAL 

started

Tricuspid Intervention





TTVr - PASCAL

Kodali, S. et al. J Am Coll Cardiol. 2021;77(4):345–56. 



TTVr - Annuloplasty



TTVR

Navigate

Evoque
Intrepid

V-Dyne

TC repair data shows residual TR and long procedure times TriClip1

• 34% ≥ severe residual TR
• Procedure Time 153 min
• Majority excluded



Outline

• Introduction: How did we get here?
• Transcatheter Valve Intervention
• Stroke Prevention
• Advanced Heart Failure Therapy
• SCAI’s Role in Advancing the Field
• Conclusion



Atrial Fib and Anticoagulant Compliance



2002 Pilot
N=66
Non-
randomized
Feasibility and 
Safety

2005 PROTECT AF
N=707
Randomized
Comparison: warfarin

2008 CAP 
Registry
N=566
Non-
randomized
Add’l patients 
and follow-up

2009 ASAP
N=150
Non-randomized
Patients Contra-
indicated to warfarin*

2010 PREVAIL
N=407
Randomized
Comparison: 
warfarin

2013 EWOLUTION, WASP 
Registries
N=1020, N=201
Non-randomized
Real-world, All comers

2016 US NESTed NCDR LAAO Registry
N=2000
Post-approval statistical analysis

2012 CAP2 
Registry
N=579
Non-Randomized
Add’l patients and 
follow-up

2017 ASAP TOO
N= Up to 888
Randomized
US Indication 
Expansion 
Worldwide study

2017 SALUTE
N= 42
Non-randomized
Japanese Approval 
Study

Mar 2015
FDA Approval

2018 PINNACLE FLX
N=400
Non-randomized
FLX Device**
US IDE

2002 2013 2018

2019 OPTION
N=1600
Ongoing study in 
post-ablation patients
Randomized
Efficacy and Bleeding
Comparison: OAC
FLX Device**

2017 
WATCH-TAVR
N=312
Randomized
TAVR+WATCHMA
N

*Not US Indication

LAA Closure: 6,000 Pts, 15 yrs of Experience

>6 million with Afib

2.2 million with LAA Closure Indication

Current Market PenetratIon 1.9%



LAA Closure – What’s New

CTA Watchman FLXICE Guidance 
Alkhouli et al. JACC: Cardiovasc Interv 2018



LA

LV

Watchman 
Device

Watchman è FLX

Wavecrest Lambre

Amulet

LariatOmegaConformal Occlutech+ SeaLA UltraSeal

LAA Closure – What’s Ahead?



LAA Closure – What’s Ahead?

OPTION Trial - 0.5 million

CHAMPION-AF/CATALYST - >3 million

More Pts with Indications for LAAC



Advanced CHF Intervention



Summary: The SHD Journey



Thanks for your attention!


