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DISCLOSURES

▪ Clinical Proctor for Edwards Lifesciences

▪ TMVR devices actually used:
• Balloon Expandable Sapien 3 (Edwards Lifesciences)

• Valve-in-valve

• Valve-in-ring

• Valve-in-MAC

• M3 Docking system (Edwards Lifesciences)

• TENDYNE (Abbott)

• TIARA (Neovasc)



Prevalence
Moderate-Severe Valvular Disease

Nkomo et al. Lancet 2006;368:1005-11.



Mitral Regurgitation
Relatively Undertreated

Dziadzko, V. et al. Lancet 2018;391:960-69.



Mitral valve repair is great…
But some valves need to be replaced



Transcatheter mitral valve replacement
Contemporary issues

▪ Access

▪ Anatomic eligibility
• Left ventricular outflow tract
• Valve sizes
• Mitral annular calcification

▪ Patient Selection
• Functional mitral regurgitation
• LVEF
• Anticoagulation 

▪ Recent Data



Transseptal vs. Transapical



Transseptal vs. Transapical

Blackstone E Circulation 2015;131:1928-00.
Yoon S et al. JACC 2017;70:1121-31.

PARTNER I
Sub-group
Analysis

TMVR Registry



88 yo F with calcific mitral stenosis



Recovery after a PEA arrest

62 mmHg gradient



International, multi-center TMVR registry
n=194

Yoon SH JACC Int. 2019;12:182-93.



Patient

▪ 71 yo F with NYHA IV symptoms
• 29 mm CE Perimount valve

• 14 mmHg mean gradient

• Hx of lung CA

• Atrial fibrillation

• HIT

▪ STS 6.5%





Neo-LVOT 166.2 mm2



Elective ETOH ablation



CT LVOT prediction modeling: 29 S3 

Valve Position
Baseline LVOT surface area 

(mm2)
Predicted Neo-LVOT surface 

area (mm2)

29 S3
Pre Ablation

0% 345.2 166.2

29 S3
Post Ablation 

0% 493.3 284.2

20% LV 585.1 220.1

Pre Ablation
29 S3 0% 

Post Ablation
29 S3 0% 



TMVR Sapien 3 
29 mm



Pre-emptive ETOH Ablation for TMVR

▪ 30 patients

• Mean 1.6±0.7ml ETOH

• Median Δ neo-LVOT 111.2mm2 
(71.4-193.05mm2)

• 5/30 (16.7 %) required PPM

• 2/30 (6.7%) died before TMVR

30 pts

2 deaths

7 Pts
NO Sx

21 pts

Neo-LVOT sufficient
N=17

Neo-LVOT insufficient
N=4

Wang DD et al. JACC Int 2019

15 Transseptal TMVR

1 transapical

1 transaatrial

2 transatrial

1 LAMPOON

1 Surgery



ETOH ablation 
Inconsistency

▪ 24 patient MRI study with ETOH 
ablation

▪ MRI 3-7 days post-procedure

▪ 1.7 ± 0.4 mL

▪ Infarct
• 25% had no effect of basal 

anterior septum

• 16 ± 7 grams ablated

• Often extends into RV septum at 
mid-ventricular level

Valeti, US et al. JACC 2007;49:350-7.



Specific valve sizes and fixation mechanisms
High rate of anatomic screen failure

Ragueriro, A. et al. J Am Coll Cardiol. 2017,69(17) 2175-92
Sorajja P et al JACC 2019;73:1250.



Need for anticoagulation
Duration?



Repair in Functional MR (Ischemic)
Prone to Recurrent MR

Goldstein D et al. N Engl J Med 2016;374:344-53.



Mitral Valve Replacement in ICM
Higher Early Mortality Compared to Repair

Acker MA et al. N Engl J Med  2014;370:23-32.



Braile 
Biomedica

CardiAQ  
Edwards

Cephea

Direct Flow 
Medical

Edwards 
Fortis

HighLife 
Twelve 

Medtronic
M-Valve

Navigate
Neovasc 

Tiara
PermaValve 

MID
Sinomed

Tendyne 
Abbott

Mitraltech

SATURN 
TMVR

Caisson

TMVR Landscape – 2018 (partial)

Sapien M3 
Edwards

Braile 
Biomedica

Transcatheter mitral valves
Sampling



TMVR
Sapien for Failed Surgical Prosthesis

Guerrero M TCT 2019



Guerrero M TCT 2019



TMVR
Sapien for failed Surgical Prosthesis

Guerrero M TCT 2019



TMVR
Sapien for Failed Surgical Repair (annuloplasty ring)

Yoon et al. EHJ 2019;40:441-51.



Yoon et al. EHJ 2019;40:441-51.



TMVR- Functional MR
Apical Access



TMVR- Functional MR
Ensure no sub-mitral apparatus interaction



TMVR- Functional MR
Valve Deployment



Retraction to mitral annulus



TMVR- Functional MR
Tether tightened



Tendyne Global Registry (CE)
n=100



Tendyne
n=100

Sorajja P et al JACC 2019;73:1250.



Intrepid
Transapically implanted self-expanding valve

Advance 
across mitral 

valve
Deploy brim

Retract to 
desired 
position

Expand 
fixation ring

Release

1 2 3 4 5

Reardon M TCT 2018



Percutaneous Replacement- Intrepid Valve
50 patients- 72% FMR

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



TIARA
Global Early Feasibility (Total implants 59)

TIARA-II
N=17MR

TIARA-I
N=20

Event

00Peri-procedural Death

02 (10%)Cerebrovascular Event

01 (5%)Myocardial Infarction

2 (11%)2 (10%)Access Site Complication 

01 (5%)MR / PVL (>2+)

00LVOT Obstruction

1 (6%)11 (55%)Acute Kidney Injury

02 (10%)Device Migration

02 (10%)Conversion to Open

1 (6%)3 (15%)30-day Overall Mortality

2 (13%)5 (26%)90-day Overall Mortality

Banai S TCT 2018



Edwards Sapien M3
Transseptal Delivery

Makkar R TCT 2018



M3 Docking system



M3 
EFS and Canadian data

Webb J TCVT 2019



Mitral Stenosis
Senile Calcific



Balloon-Expandable Valve in MAC
1-year results

Guerrero M et al. JACC 2018;71:1841-53.



Summary

▪ Access
▪ Anatomic eligibility

• Left ventricular outflow tract
• Fixation
• Fit (sterics)

▪ Patient Selection
• Functional mitral regurgitation
• LVEF
• Anticoagulation 

▪ Valve
• Hemodynamic Profile
• Durability
• Paravalvular leak


