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Mitral Valve Anatomy
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Mitral Regurgitation
Simplified Classification
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Ratlonale by Which Mitral
Lt BB Valve Surgery Was Not Performed

in 33 Unoperated Patlents With Organic MR

Interval to
Cardiac Cardiac Death
Rationale n Death  Death [days)
Asymptomatic 9 (17%) 1 0 —
Stable LVEF, stable chambers 17 (32%) - 3 186, 839, 855
MR improved on subsequent B (11%) 1 1 213
echocardiogram

Comorbidities,/ risk 10 (19%) [ 4 3, 5, 26, 43
Patient refused 4 (%) 2 3, 32
Died before planned evaluation 1 (%) 1 1 5
MR unrecognized 4 (%) 1+ 0 — i
MR ignored 2 (%) 1 1 232

- (HeaLTHSYSsTEM)

Bach DS et al. JACC 2009;54:860-85.



Challenges to Percutaneous
Therapies '

= Complex anatomy
— Saddle Shaped
— D-shaped
= Fixation : . ,
= Sealing ST s ..
= Annular-LV chordal interaction

= Adjacent Structures
— LCx, CS, AV node, papillary muscles, LVOT

= |ncreased afterload/low LVEF
Durability iy




Devices for addressing MR

= CS annuloplasty = Chordal shortening and
— Cardiac Dimension Carillon other
— Cerclage annuloplasty — Cardiosolutions
— ARTO System — Mitra-Spacer
= Direct Annuloplasty — NeoChord
— Mitralign Bident — QuantumCore
_ GDS Accucinch — Babic Leaflet Puncture
— ReCor (US) = MV replacement

— Quantum Cor (RF)
— Valtech Cardioband

= MitraClip @
HEALTH SYSTEM




MitraClp (Abbot Vasuiar)
Edpe-to-edge repalr

MISTRAL (Mitralix)
Chordal repair

GDS Accucingh (GDS)
Direct Arnuloplasty
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NeoChord (NeaCheed Direct annuloplasty
251000)

Chorcal repair

Chordal repalr

V-Chordal-Transfemoral r 1
(Vaitech)

Cardicband TF (Valtach)
Dt anradoplasty Kardium MR (Kardium)

Direct annuioplasty

V-Chordal-Of Purrg {(Valiech)
Chordal repair

Milipede Ring (Milipede)

Direct arruloplasty
PS3 (MVRx)
Annuloplasty
CARILLON (Carduac Cardica Mitral Regair (Cardics) e
Dmensicrs) Edge-to-edge repair e . -
rdrect Aresdoplasty vl MitraFlex (TransCardlac)
{* Edge-to-edge

WalCare MV Repalr [ValCare)
Direct annruloplasty

Mitra-Spacer-Transapical
(Cardiosolutions)
Emhanced coaptation
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Maisano F et al. EHJ 2015;36:1651-1659.




Alfieri Technique
Mitral Clip

A /.

Maisano et al. JACC 2011:58:2174.



Mitra Clip
Anatomic Exclusions

* MVA < 4 cm?
= | eaflet Ca++

= Severe
retracted
posterior leaflet




MitraClip

EVEREST I

p Value

0.070

0.914
<0.001
0.745

Mauri L et al. JACC 2013;62:317-28.
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MitraClip
High Risk Reqgistry

TABLE 4 Clinical Results = /09 FunCtiOnal MR

Baseline 12 Months p Value*

I MR grade =2+ 14.2 (32/225) 83.6 (188/225) <0.0001

NYHA functional class Ill to IV 82.1 (192/234) 17.1 (40/234) <0.0001
SF-36 quality of life

Physical component score 34.0 £ 9.1 (191) 38.8 £ 11.3(191) <0.0001

Mental component score 449 + 13.5 (191 49.8 + 12.2 (191 <0.0001

LV end-diastolic volume, ml 160.5 £+ 55.9 (203) 142.6 £+ 53.1 (203) <0.0001

LV end-systolic volume, ml 87.0 = 46.8 (202) 78.9 + 43.9 (202) <0.0001

Ejection fraction, % 48.4 + 14.0 (202) 47.5 +13.4 (202) 0.16
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Glower D et al. JACC 2014:64:172-81.
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Limits to Alfieri Technique
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De Bonis et al. Circulation 2014;130 (suppl):s19-S24.




Carillon Device
Coronary Sinus Annuloplasty

TITAN (n=s3 TITAN Il (n=35)
Device Device
30-DayRate . joted 30-Day Rate o jated
Death 1.9%* 0.0% 2.8% 0.0%
Mi 0% 0% 0% 0%
Cardiac Perforation 0% 0% 0% 0%
Device Embolization 0% 0% 0% 0%
Surgery or PCI Related 0 o 0 0
to Device 0% 0% 0% 0%
MAE Rate 1.9% 0% 2.8% 0%

—_—

Sievert Het al. TCT 2015



ARTO System
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Rogers, JH et al. JACC Int. 2015;8:1095-104.



Coronary Sinus
Relation to LCXx

Anatomic Findings

Anatomic Findings

LM length, mm 8.3+3.7
LAD deeper than crossing AlV, % 1.5
DA and RB deeper than crossing AV, % 16.4

CS-to-MA distance at P3 level, mm
CS-to-MA distance at P2 level, mm

(range, 5-199.7 +3.2; median, 9)
(range, 1-1535.7 +3.3; median, 5)

Risky AVNA, % 37.7
CX crossing CS, % Superior, 36.1
Diminutive type, % 3 0
Radial posterolateral type, % 25 0
Marginal type, % 79.5 91
Posterior type, % o §
Descending posterior type, % V¥ § 0
CX branches >1-mm diameter, n (0-4, 1.6+0.7) (1-2, 1.4%0.7) (g

D. Maselli Circulation 2006:114:377-380



Cardioband Procedure - Step by Step

88% MR<2+ 80% MR<2+ 86% MR<2+ 94% MR <2+
at Discharge at1 Month at6 Months at12 Months
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Artificial Chordae

Babic Leaflet Puncture
Two wires Pledget

Pledget ~
g e

GW ' pusher

BabicTCT 2015



ORIGINAL ARTICLE

™

I'wo-Year Outcomes of Surgical Treatment

of Severe Ischemic Mitral Regurgitation
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Goldstein D et al. NEJM 2015
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Mitral Valve Replacement
Access Routes




Mitral Valve Replacement
Transatrial access
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Altisent AJ et al. JACC Int. 2015:8:994-5.




Tiara

A

Atrial Skirt

AN Bovine Pericardial
Leaflets

Atrial Skirt

Posterior \ —

Anchor

Ny

Anterior
Anchors
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Cheung A et al. JACC 2014:64:1814-9.



Follow-up

69 (expired)
1 38 Heart/kidney  Trivial
failure
2 5 599 None
3 4 396 None
157
4 5 (expired) None
Pneumonia
5 7 123 None
6 6 81 Trivial
7 5 25 None

OfCl205  cheung A TCT 2015

End-stage heart and renal failure.
Palliative care (functional prosthesis day
60)

NYHA II-1ll, BNP 822 to 482,
Improvement in 6MWT

NYHA II, MLWHF 67 to 41
LVEDD 94 to 84mm

NYHA Il, Pacemaker for pre-existing
SSS, recurrent CHF at 5 month
(functional prosthesis day 150)

NYHA lll, non-compliant with meds
NYHA I, improvement in 6MWT

NYHA Il




CardiAQ FIM 4 cases
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Sondergaard L et al. Circ Cardiovasc Interv 2015;8:e002135.




Tendyne

= D-shaped self-expanding ~ Y)
nitinol frame \

. . AN

= Porcine Tri-leaflet valve ab

= Tether to LV apex
= TA access

= Repositionable and
retrievable

= No pacing needed

Moat N TCT 2015



30 Day Outcomes

30 Day Status 30 Day PVL 30 Day NYHA

1 No No Trace 330 Al Tm?j” |

2 No No  None 323 Aive Al
Mild

3 Mo Mo Mone 308 Alive None |

4 Mo Mo Mone 296 Alive None i

5 No No Mone 245 Alive None |

B No No Mone 216 Alive None |

7 No Yes NA NA Alive NA

8 Mo Mo Mone 260 Alive None |

9 Mo Mo Mone 139 Alive None il

10 Mo Mo None 126 Alive None |



TMV implants in humans

Manufacturer Edwards Neovasc Edwards Abbott Medtronic
Access TAITV TA TA TA TA
Nitinol frame + + + + +
Bovine Pericardial + + + + +
Trileaflet valve + + + + +
Symmetric leaflets + - + + +
Assymetric frame - + + + -
Seal Pericardial Pericardial Fabric Pericardial Pericardial

_ -
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TMVI Anatomic Compatability

Required for Fixation:

Posterior leaflet - - +

Posterior ridge - +

Anterior leaflet . - +

Suitable for:

Functional MR + + + + +
Degenerative +/- +/- - + +

_ -
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Summary

= Established Technologies
— Mitral Clip
— Coronary Sinus Annuloplasty

= Emerging Advances
— Replacement

— Mitral Repair
« Chordal
« Annular

= Anticoagulation
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TMVI Fixation

Atrial Flange

Apical Tether - - - + -
Barbs - - - _ +
Clips/Tabs/Paddles + + + - _

Radial Force - - - _ _
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