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Three major sources for evidence 

• VIVID registry 

• MITRAL study 

• TMVR registry  



















Majority Cases were TA 









Rigid rings = 5 

Incomplete rings/bands = 4 



Patient Characteristics 





VIR Primary Safety End points 







Outcomes of TMVR for Degenerated 

Biprostheses, Failed Annuloplasty Rings 

and Mitral Annular Calcification 

Sung-Han Yoon 

On Behalf of TMVR Registry Investigators 



Baseline Characteristics 

Overall 

(n = 521) 

ViV 

(n = 322) 

ViR 

(n = 141) 

ViMAC  

(n = 58) 
P value 

Age, years 73 ± 12 73 ± 13 72 ± 10 75 ± 11 0.28 

Female 54% 59% 37% 71% < 0.001 

STS score, % 9.0 ± 7.0 9.2 ± 7.2 8.1 ± 6.4 10.1 ± 6.9 0.12 

NYHA class IV 32% 32% 26% 47% 0.02 

Creatinine, mg/dl 1.6 ± 1.3 1.5 ± 1.3 1.6 ± 1.2 1.8 ± 1.6 0.16 

PVD  11% 12% 11% 12% 0.95 

Prior stroke 16% 18% 12% 14% 0.28 

COPD 30% 29% 27% 45% 0.03 

Prior CABG 33% 29% 49% 19% < 0.001 

Prior MI 16% 12% 26% 12% 0.001 



Procedural Characteristics 

Overall 

(n = 521) 

ViV 

(n = 322) 

ViR 

(n = 141) 

ViMAC  

(n = 58) 
P value 

Access site 

  Transapical 60% 60% 65% 45% 0.09 

  Transseptal 40% 39% 36% 53% 

Device type 

  Sapien/XT/S3 valves 90% 94% 85% 81% < 0.001 

  Lotus 6% 4% 6% 16% 

Planned concomitant 

  AVR 
4% 4% 1% 12% 0.001 

Balloon pre-dilatation 9% 11% 4% 16% 0.01 

Balloon post-dilatation 9% 4% 16% 19% < 0.001 



Procedural Outcomes 

Overall 

(n = 521) 

ViV 

(n = 322) 

ViR 

(n = 141) 

ViMAC  

(n = 58) 
P value 

Conversion to surgery 2.3% 0.9% 2.8% 8.6% 0.004 

Valve embolization 1.7% 0.9% 1.4% 6.9% 0.01 

LV perforation 0.8% 1.2% 0.0% 0.0% 0.58 

Need for second valve 5.4% 2.5% 12.1% 5.2% < 0.001 

LVOT obstruction 7.1% 2.2% 5.0% 39.7% < 0.001 

Technical Success * 87.1% 94.4% 80.9% 62.1% < 0.001 

* Absence of procedural mortality; successful access, delivery; and retrieval of the device delivery system; 

successful deployment and correct positioning of the first intended device; freedom from emergent surgery or 

reintervention  



Procedural Outcomes 

Overall 

(n = 521) 

ViV 

(n = 322) 

ViR 

(n = 141) 

ViMAC  

(n = 58) 
P value 

Echocardiography 

  LVEF, % 51 ± 14 53 ± 13 44 ± 15 58 ± 12 < 0.001 

  Mean gradient, mmHg 6 ± 3 6 ± 3 7 ± 3 5 ± 3 0.019 

  MR ≥ moderate 10.0% 5.6% 18.4% 13.8% < 0.001 

Re-intervention 14.0% 10.9% 17.7% 22.4% 0.02 

  Paravalvular leak closure 3.5% 2.2% 7.8% 0.0% 0.006 

  Alcohol septal ablation 1.9% 0.6% 0.7% 12.1% < 0.001 

  ASD closure 6.9% 7.1% 5.0% 10.3% 0.38 

  Surgical mitral valve  

    replacement 
1.9% 1.9% 2.1% 1.7% 0.98 

Device success 77% 85% 70% 53% < 0.001 



Clinical Outcomes 

Overall 

(n = 521) 

ViV 

(n = 322) 

ViR 

(n = 141) 

ViMAC  

(n = 58) 
P value 

Mortality at 30 days 10.4% 6.2% 9.9% 34.5% < 0.001 

Stroke 1.7% 2.2% 0.0% 3.4% 0.15 

Bleeding, life- 

   threatening or fatal 
3.5% 2.2% 6.4% 3.4% 0.07 

Major vascular 

complication 
2.7% 1.6% 3.5% 6.9% 0.05 

AKI (stage 2 or 3) 6.5% 4.3% 9.2% 12.1% 0.03 

Procedural success 65.8% 73.6% 58.2% 41.4% < 0.001 



Mid-term Mortality 
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Valve-in-MAC 

Valve-in-Ring 

62.8% 

30.6% 

Valve-in-Valve 

14.0% 

Log-rank p < 0.001 

Days No. at Risk 

141 53 34 Valve-in-Ring 

Valve-in-Valve 322 127 180 

58 20 10 Valve-in-MAC 

All-cause Mortality According to TMVR 
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Post-procedural MR ≥ moderate 

Post-procedural MR ≤ mild 

41.5% 

21.4% 

Log-rank p = 0.01 

Days No. at Risk 

469 228 156 MR ≤ mild 

52 25 15 MR ≥ moderate  

All-cause Mortality According to Post-procedural MR 



Valve Thrombosis 



Warfarin 
(47%) 

Warfarin + 
Antiplatelet 

(23%) 

NOACs 
(2%) 

Single 
Antiplatelet 

(6%) 

Dual 
Antiplatelets 

(22%) 

Antithrombotic Treatment 

n = 411 



Antithrombotic Treatment 

n = 411 

Anticoagulation 

(72%) 

Antiplatelet only 

(28%) 
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Valve Thrombosis 
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No Anticoagulation 

Anticoagulation 

6.6% 

1.6% 

Log-rank p = 0.019 

Days No. at Risk 

295 154 102 Anticoagulation 

116 51 34 No Anticoagulation 

Valve Thrombosis and Anticoagulation 



Conclusions 
• Excellent outcomes of TMVR for patients with degenerated mitral 

bioprosthetic valves (ViV) despite high surgical risk 
 

• Suboptimal procedural outcomes of ViR and ViMAC:  

     second valve implantation, LVOT obstruction and post-procedural MR 
 

• Higher mid-term mortality with ViR and ViMAC due to adverse events 
and underlying mitral valve disease 
 

• Higher incidence of valve thrombosis without anticoagulation 
 

• Optimal patient selection and advanced device technology promise to 
improve the outcomes of TMVR 



Conclusion 2 

• Trans-septal approach may improve outcomes 

• VIR – Not all rings are good for VIR 

• LVOTO – bad news 

• Anticoagulation is important 



VIV Apps 

• Correct Patient 

• Correct VIV combination 

• Correct position 

App Store 

Google market 


