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Transcatheter devices have been developed to repair or replace diseased mitral valves (MV). Transcatheter mitral
valve repair (TMVr) devices have been proven to be efficient and safe, but many anatomical structures are not

compatible with these technologies.

mitral regurgitation mitral insufficiency transcatheter mitral valve repair

transcatheter mitral valve replacement

| 1. Introduction

Mitral valve (MV) disease is the most common heart valve disease, with a prevalence in western countries of 1% to
2% in the general population and a prevalence of 10% in persons over 75 years of age . In the last decades,
rheumatic heart diseases have decreased dramatically in developed countries but, due to an aging population, the
incidence of mitral regurgitation (MR) has gradually surpassed that of aortic valve stenosis, ranking first in valvular
disease 12,

MR is a disease in which the MV does not close adequately during left ventricular systole, resulting in regurgitation
of blood from the left ventricle (LV) to the left atrium, and includes primary (degenerative) MR and secondary
(functional) MR Bl Primary MR is mainly due to degenerative MV disease resulting in anatomical changes in the
valve leaflets and chordal that cause MR; the recommended treatment for severe primary MR is surgery.
Secondary MR is mainly due to ischemic or non-ischemic left ventricular failure with an enlarged mitral annulus, or
dilatation of the left atrium in atrial fibrillation.

Optimization of pharmacological therapy is the first step in treating all patients with secondary MR, and the
application of cardiac resynchronization therapy requires a comprehensive evaluation according to the relevant
guidelines . The European Society of Cardiology/European Association for Cardio-Thoracic Surgery guidelines
recommend either surgery (class lla) or catheter intervention (class IIb) for patients with secondary MR who have

persistent symptoms despite conventional optimal heart failure therapy 4.

In elderly patients and patients with comorbidities, the surgical risk is high and approximately 50% of patients with

severe MR symptoms are not suitable candidates for open-heart surgery Bl. The morbidity and mortality rates
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during hospitalization after MV repair and MV replacement in patients aged 80 to 89 years have been reported to
be 6% and 13%, respectively (8. Therefore, for elderly MR patients with comorbidities, there is an urgent need for
an appropriate, less invasive treatment. The development of transcatheter mitral valve therapy offers new options
for high-risk patients with MR. Many of these patients have benefited from transcatheter mitral valve repair (TMVF).
However, there are still patients who are anatomically unsuitable for these therapies, such as patients with a high
coaptation defect or severe mitral valve calcification. As a result, interest in transcatheter mitral valve replacement

(TMVR) has increased over the last few years.

| 2. Transcatheter Mitral Valve Repair (TMVr)

The different components of the mitral valve (leaflets, annulus, chordae, papillary muscles, and LV) and the
different pathogeneses of the disease (primary and secondary) have led to a series of different therapeutic
measures, such as transcatheter edge-to-edge repair (TEER), direct/indirect annuloplasty, and chordal repair. An
overview of the features of transcatheter, mainly transfemoral mitral valve repair devices that have received CE

make approval is indicated in Table 1. Table 2 shows the clinical trials currently being conducted..

Table 1. Overview of Transcatheter Mitral Valve Repair Device Features.

30-Day Mortality

Device Repair Method Approach Indications Rate
B i 0.9-6% [EIONL0LLIL2]
MitraClip™ TEER transseptal Prlmary/,\jgcondary ’ [13]
Primary/Secondary [14][15]
PASCAL TEER transseptal MR 1.6-2%
Cardioband  Direct annuloplasty transseptal Secondary MR 3.3-5% [161[17]
Mitralign Direct annuloplasty transseptal Secondary MR 4.4% 18]
Carillon Indirect transseptal Secondary MR 1.9-2.7% [12120][21][22]
annuloplasty
NeoChord

0—1.99% [231(24]

chordal repair transapical/transeptal Primary MR

*

Rq\f&!&&@@%e only device which is mainly implanted transapically. TEER, transcatheter edge-to-edge repair.

1. Nkomo, V.T;; Gardln J. M Skelton, T.N.; Gottdiener, J.S.; Scott, C.G.; Enrlquez -Sarano, M.
able 2. Ongoing Trial of Transcatheter Mitral Valve Repair Devi
Burden of valvular heart diseases: A population-based study. Lancet 2006 368 1005-1011.

Trial Device Aim

MITRA-HR
RESHAPE-HF2

e event

MitraClip Long-term outcomes
Risk stratification

Patient selection
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Trial Device Aim '
MATTERHORN
REPAIR-MR 728.
CLASP IID/IIF PASCAL Safety and effectiveness compared with MitraClip otti, P.;
Jar
. Post-Market approval safety and efficacy (MiBAND)
MIBAND . . . . . ) T : .
Cardioband Identify optimal candidates by comparing with guideline-directed medical
ACTIVE therapy in patients with FMR (ACTIVE)
utchart,
Millipede . I omatic,
Feasibility Millipede Feasibility and safety
EMPOWER Carillon Safety and efficacy at 5 years of follow-up rbi. W.:
Rechord NeoChord Safety and effectiveness compared with open surgical repair ymes

following mitral valve surgery in octogenarians: Implications for transcatheter mitral valve

interventions. Eurolntervention 2014, 9, 1225-1234.
FMR: functional mitral regurgitation.
7. Feldman, T.; Foster, E.; Glower, D.D.; Kar, S.; Rinaldi, M.J.; Fail, P.S.; Smalling, R.W.; Siegel, R.;

I %Zfrgﬁsgﬁngarmit?gfva ous repair ?r su form Wﬁ)tatlon N. Engl. J.

I8 VM eszaw0is € Rpanzanell 2B dlketasgBneSehiaded TMVHaesteteneldiButian OllyldgsrasGal.ydBi@viies in
MVHndoohaedt] GatighisldendibnseThe Gamopameows MIlVR Yidve dntevw éetioneninoffi®iReadif@sd: MR.
TMEBrhndnuay-Vesr ResutsitawriitheadGORSS Bk AT Mikospectiie piMdiktiebiytesd Norg aviel o amd gubssibly
beiRpisAppesiad BrudsuddithepidteaCles iiﬁ]emwmmiﬂlmwa dinkoal. QpdricdardinloR6d 3SR 1005R-three
maib0&hditions: (1) a valve-in-valve procedure for patients with MV bioprosthesis degeneration [26][27]. (2) a valve-
1B B OBBRITIA " ATRECRRY S0 1 [ﬁﬁ%] K, 3 EYGRAE PP PEGHHE ppeere
it e CASenien o e e S o & el PR SSE e, S e o
annulo Last rlngs and some calcified native Itrﬁl annulus, the annuIearrltrsno\Eph(chICQ’g&ar rs enough sugpgé ade

surgical and conservative treatment in surg ical-risk pati lovasc. nter
statylltg tg g%compllsh TMVR with existing valves for transcatheter aortic valve replacement (TAVR) (i.e., the

Saplen valve).
10. Stone, G.W.; Lindenfeld, J.; Abraham, W.T.; Kar, S.; Lim, D.S.; Mishell, J.M.; Whisenant, B.;

Ind G o aryPsAstiReadtinNudieapeardich ©.RR gtalméransththetembtitthbidabmi®tsgairapd2apentsdures
in paifbniHedht pravimes Mitiehglrdeilyléd NRODBIeBRSNL 37 #R38 Gatients are often at too high-risk for repeat

ur%%%l krT§¥§?tte -Ilhhef\/'\(;l%/ :;n}vlllteFr) atyéiﬁ'r)ep% {‘;‘Iltlgflte%] resulg I—?ndStsé Tglc nt_m orﬁld$y gksd?ngl of these
S't“ﬁ“ci( Biura, M. akkar, ﬁ?%&s“ffralnsc ht%"er%sr éﬁa‘e tS”E(%eaﬂfhtraﬁ?a |V epair with the Mr”t‘r%ec'll‘ o
pro&egtges tWﬁ[lerK%oelgla d,g aasr'gc rﬁlértveZ%¥8a ?05265 razf zzter the valve-in-ring procedure was almost

50%. The TVT registry showed a 22.3% mortahty rate at 1-year after valve-in-valve procedure in patients with

1z ¥ihtiewrePls: Feldmeainlmibadensass MidRicadon thac) KRRt ar fudysnallieg (R Aaidae Bo-day
moIEyMARN 3ks0s; bAagalayeds Miadilidy, ddrafl alAcsisanddMonihfeswssWMihsCathelesiraet

optiMit@p\Nab@ ke AlenRenais chageRyfhSdal kdangovascular Valve Edge-to-Edge Repair) High
Risk Study. J. Am. Coll. Cardiol. 2012, 59, 130-139.

Nevertheless, since most of MR patients do not have previous surgery or significant calcification of their mitral

annulus, the valved stents used for TAVR cannot be used for TMVR.
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IBhdPvalxehin-Brauwenyde Pntestubefnr vhe eppatenss. jOybanindTMVBMRGQesr N0 ByiiRnoianiaes. atpeumgsrily; in
devlopaleayitind Ane Nelbasiercdhstattalxizagendi@ege mitral valve repair with extended clip arms:
Early experience from a multicenter observational study. Cardiovasc. Interv. 2019, 12, 1356—

TMVR Devices

14. témdyiReSviitkear/abe Spaegiadblortismpeanass, R.MISE) Neill, W.W.; Ng, M.K.; Fam, N.P.; Walters,
D.L.; Webb, J.G.; Smith, R.L.; et al. Transcatheter valve repair for patients with mitral
Thedgodyitativnaleidays resutdyof MWRCEASPIuaYE E aralio(aiRes famsnyZ0R9).1the1 Begyng ratral valve

system is a self-expanding. tri-leaflet porcine pericardial valve mounted on a nitinol frame, which is fully

15. Mauri, V.; Besler, C.; Riebisch, M.; Al-Hammadi, O.; Ruf, T.; Gercek, M.; Horn, P.; Grothusen, C.;
repositionable and retrievable. ] ) ]
Mehr, M.; Becher, M.U.; et al. German Multicenter Experience With a New Leaflet-Based

its HRIFFFREIRE MR YRGB eRAbRYRE ) Ah MY Bh RRAUEILAHOBr RS R AAHASE HGhe A
obs%r%bl%]@%f\%‘?&; (2) it can be retrieved and re-released or adjusted when the implantation position or the
1effioaesiiengaisnn . (NitlecpiesaBoel oftds Al e, ikeventBegdvslygar Sretkasreram (atCareliane . on
the Agiteblather; rRthsiulaF clMupingedUpdilen. orelardpe festhtenst unisanl e Fepliite denghotioabde and
therfilgsil veigueghdtioteaising tireagiantiistian droyistesrstoye sersiledormesyimualHelamingiing 192 46k abatial
emiqgization of the valve; secondly, there is no need to clamp the leaflets or chordae by using the apical tether
because the stent on the ventricular portion can be narrowed towards the center. By_a\(yusting the position of the

17. NICkenI% G.; Hammerstingl, C.; Schueler, R.; Topilsky, Y.; Grayburn, P.A.; Vahanian, A.; Messika-
tether, the valved stent can be drawn toward the free wall of thé 'ventricle; mitigating the risk of LVOTO. The apical

Zeitoun, D.; Urena Alcazar, M.; Baldus, S.; Volker, R.; et al. Transcatheter mitral annulopl_ast in
pad can also serve to seal the myocardial orifice created with transapical puncture. Thirteen sizes of this Tendyne

chronic functional mitral regurgitation: 6-month results with the cardioband percutaneous mitral
valved stent are available.

repair system. Cardiovasc. Interv. 2016, 9, 2039-2047.

1BheNfickenigurann SepiaelalioRof eg@ndyneOiaive wad peisiraed, in Febimaniadd I8 ;3B d gvan aen PPledasrik Ve,
patient sasiestha foleumop/Rar; AtdstnBataiiseyeifedih o Hitacarittio pEsMiteal Hiane WRbgargiatioslinitatian
of Nt s deRetes Afnuloplasty System. J. Am. Coll. Cardiol. 2016, 67, 2927—2936.

1R MU S ot PIS ety TN 8K e Fra MG Bkhe Al wiR KR o free! 1h%ﬂlﬂ8@@er§e’rs ;f%ﬁrhp%rﬁbéy%m
1o IRHGEPSE:1 Rief0es F-E5 7 @QS&,We@th&@I M-H?ﬁ RED H%E% frial 1’f)r %ﬂg‘)&ﬂéﬁgcﬁ@@%n-
ranGOMERUEY R Y RIRE SHARE AT TURA! BrvaHIeRaSRS UL PEHONAL IR REFW JHEHRR KA B o SHGRTE

39 Fail. 2019, 7, 945-955.

20. Schofer, J.; Siminiak, T.; Haude, M.; Herrman, J.P.; Vainer, J.; Wu, J.C.; Levy, W.C.; Mauiri, L.;
The-@ERiia ACTORHAIRY, BeVicat SiCEst A &b AR AP a AR [ REPRIATYA BRIttt 10 days. 98.8%
Of RGBT R IO PEHER ESARIM A WXt AP AV AR BIBNGS U GFERA EMIBR S hipghermore,
the@”,—gaﬁ?ow%%g \ﬁ{%’zg%\gg@p MR in 98.4% at 1-year. A small study showed encouraging results of the
Tendyne system in patients with severe MAC, for which treatment options are currently limited. The device was

2 VSl thpRRAIR LormdEYST o MAMHISREPRSRE: drndRREE WEle N¥rdc e IR S patient
pre SADYGlttn Dy SREMNE HialRGHESH) RndErdlia e8RS YoM ARG PHIRHRARES YR SRR I3 M Ahd
ond"RBIRERE " JHRRUANRlMEBI EIUFANRLRN T R HHEANIEE - iIRREDHEA A i 52894 ptoms

2ocegirpihiaRll Patignis alige; a4thecrndwf:felloppe B2C.; Sadowski, J.; Lipiecki, J.; Fajadet, J.; Shah, A.M.;

Feldman, T.; Kaye, D.M.; et al. Treatment of functional mitral regurgitation by percutaneous
annuloplasty: Results of the TITAN Trial. Eur. J. Heart Fail. 2012, 14, 931-938.
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ZBeCBllivMiTMeaizane EN343dB5US, id. aR oo skasyrésp &ithzn timnkr gl B solaltite pféradiegan jiNesRitidoel laith
thrds. {ridhnotsatssiks)ddmiZed &Trkadyn d s . elliah Alip ciatlyako)r opeaareioper ah ecadwih O atesapied ko dvaluate
the afaty ranitt affeative megaof withd\iee Caadghinplaatation. dysterd . f@dahei orddnoremt .ob sy npR i &icSKR4 Ghis
studyoéhould offer a large dataset regarding efficacy and safety of the Tendyne system.

245 Gl oanaan FRuSInskes, Ky danusauskas, Vi Auseniata. F: Zakarkalte, D.; Adieti, A,

m
Gerosa, G. Acute safety and efficacy of the Neoghord procedure. Interact. Cardiovasc. Thorac.

. %HFQTWS;QE?J&@%@&SC Inc., Richmond, BC, Canada)

25. Maisano, F.; Alfieri, O.; Banai, S.; Bychbj_nder, M.; Cplombo, A.;. Falk, V Eeldman, T.; Fran;en! O.;
The LRrm MY RFY el & & PR Ui RS At PSR APYAR @SriRardiehirsE OSSR B P
shapshBEhiEHBER PERNSY N 1 PEHYEC BBl HEE YAV S frurss 11165 2nrEBEs (two anterior and

one posterior) on the ventricular part 1. The ventricular anchors are designed to secure the valve (the fibrous

By Tante My 5Bs o C ORERDs LinPaldHFusy - WwRRATMES: e MANGIFaton REIGNRATRMIBRS K of
parg\rlgﬁlgﬁr 'ﬁea?é’g’é‘?i\%ﬁfé,”%%%ﬁtsé K@Mﬁé@'ggi\éﬁa éﬁ@&@%‘&ﬂm Hjﬁ@\f&?\/‘%ﬂ@qﬁBQanransapically
and EGFBE AR RIORLOGHIGRASIRAMIIG ABASL A PRSI Cabe e B G HOVRSHriNiRIY AP At efRions
34598 P, area 9-12 cm?) [42],

27. V\/_ebb, J.G.; V\_/ood, D._A.; Ye, J.; Gurvi_tch, R.; Masson, J.-B.; Rodés-Ca_lbau, J.; Osten, M._; Horlick,
Theé.'!%‘rﬁ‘&f@ﬁf‘dﬂ%ﬁﬁ%?ﬂ,”@? é‘%pﬂ.t%‘#é?yééﬁ%ﬁé\f&‘%fx%iﬂ-‘?/&ﬂ?e”i‘ﬁiﬁﬁeﬁéﬁ%b{'\’& Pl rals, T'A_RA
| (EAdhBERRILHELIINALEE AIRQYRfor 1261011431 VG gSge) (NCT02276547) and TIARA Il (Tiara

Transcatheter Mitral Valve Replacement Study) (NCT03039855), are ongoing and showed promising preliminary

2R sRESROMIYEEENT WitmRRYs MehMalPaneeEs GBSHRIT a0 day MEAFoRk/or ASieaud.; Van Der Kiey,

F.; Colombo, A.; Giannini, C.; Rein, K.A.; et al. Transcatheter valve-in-ring implantation after
. faiteprl afsuraigatamiaboepaic, MitndaforedionT beyacic Surg. 2013, 44, e8—e15.

29. Himbert, D.; Brochet, E.; Radu, C.; lung, B.; Messika-Zeitoun, D.; Enguerrand, D.; Bougoin, W.;
The Intrefp|d TMVR system integrates a self-expanding nitinol frame with tri-leaflét bovine pericardial valve, which
Nataf, P.; Vahanian, A. Transseptal Implantation of a Transcatheter Heart Valve in a Mitral

includes an inner stent with valve attached and an independent conformable outer stent to engage the %rénSqus and

Annuloplasty Ring to Treat Mitral Repair Failure. Circ. Cardiovasc. Intery,_2011,"4,"396—3¢
leaflets, providing fixation while isolating the inner stent from the dynamic anatomy 2l The outer stent includes a

ibxblestrpiieMgnBYit &id; ddibketioRraddyamagMy; Eleid, M.; Wang, D.D.; Greenbaum, A.;
Mahadevan, V.S.; Holzhey, D.; O’Hair, D.; et al. Transcatheter mitral valve replacement in native
Bapniteablaidaleisabee thétmpéarsatiomiof ahemitgpid JABIRcaptitem Retbel s S 6padie fiswith At desrfollow-
up.gloisabedigisthad ACCQPécdionast antehhe20d®)@el 364 HhgAamtation was discontinued, while 48 of the

remaining 49 patients were successfully implanted. Mortality rate at 30 days was 14%, with none to mild MR in all

31. Guerrero, M.; Urena, M.; Pursnani, A.;: Wang, D.D.; Vahanian, A.; O'Neill, W.; Feldman, T.;

surviving patients. The Apollo tria %\ICTO3242642) egﬁ;m in 2017 and is expected to enroll 1350 patients. The
~Himbert, D. Balloon expandable transcatheter heart valves for native mitral valve disease wit

primary endp_omt is a composite of l-year all-cause mortality, stroke re%peratlon (or reintervention), and
severe mitral annular calcification. J. Cardiovasc. Surg. 2016, 57, 401-409. _

cardiovascular hospitalization rates, with estimated primary completion in October 2023 and estimated study

ebrfpmatooblobl¥y hisenant B fppeva, HashoWellbed grardt@rnowski, R.; Guerrero, M.;
Wijeysundera, H.; Sgndergaard, L.; De Backer, O.; Villablanca, P.; et al. Transcatheter mitral
« Z0Q tiplademEystafitdEdwayital ifepadnoesdplinee B igSBdbmprehensive midterm evaluation of

valve-in-valve and valve-in-ring implantation from the VIVID registry. Circulation 2021, 143, 104—
The §YOQUE (Edwards Lifesciences, Irvine, CA, USA) valve is a transseptal self-expanding nitinol valve with

bovine pericardial leaflets. The atrial part provides additional annular anchorage and contains a paravalvular
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3:aiviskirnawt)id jKdgsamied 6. Rinikledpdakahicoddiakade., MoGabse (U Mndkigshmisveaculy eAtly it e
andVlreSivlaléiregl, Wa\W tr&dafemana)/fvbn Ikl Appredet. Dreed¥bamOrytomedaidMidtlr glrealprdas\dluetion,
perkigiing theded BIigihant ranspadtistqrdsigantndabidin) il AnGiadiolo 208 &,e5thd 28k-61 29D.TO, the delivery

S0 8 e WiniSirant B% "EidiZHE S JEPMyEE0 VA bRghle, RS BHOHERIN' RIS BaCR
(N &P B MRS D% R Rs: MR Bl Shas S AR Scatnatef maarvafve Teplacarent”
93% of(_j)atients and(?neooatier{hunderg?in sdur ical coriversion. Two aéient% upderwelnt paravalvular leak closure,

for egenerated bidprostheses; fal nuloplasty rings, and mitral annular’ calcification. EUT.
. ; ; 0 . :
é]grpﬁp%lﬂdialy%i fl‘iﬁ%‘fl septal ablation for LVOTO. Of the patients, 93% survived at 30-days. MR was
eliminated in 80% of patients, and the remaining 20% of patients had mild MR 47,

35. Russo, G.; Gennari, M.; Gavazzoni, M.; Pedicino, D.; Pozzoli, A.; Taramasso, M.; Maisano, F.

« TramEochtsessiditr ¢t dveduds Infpiatadesn rGoer@®, Baa)s and Future Perspectives. Circ.
Cardiovasc. Interv. 2021, 14, e010628.

The SAPIEN M3 system is a modification of the SAPIEN 3 TAVR system, including a nitinol dock with a balloon-

36. Regueiro, A.;_ Granada, J.F.; Dagenais, F.; Rodés-Cabau, J. Transcatheter mitral yalv .
expanc?a ?e trl—éaflet oﬁne ferlléarglglgvalve. The' SAPIEN M3 vaH/e adJs a po%/etﬁy ene terep\ﬁ%a?ate (PET) skirt
r

replacement: Insights from early clinical experience and future challenges. J. Am. Coll. Cardiol.
to m?rﬁn?‘lze aravallvulgrr\ea age. Ear|¥ i R 8 i i d et%lcacy, V(\;lltﬂ nine

suc%(e)g'SYfl'Jlg/ i’m2p+a7n?gc? %gt%énts with no significant adverse events 28, Results from a recent early feasibility study

JRETeBRa0keT) OenfiazzacdNicdbaital, sBccksitier 84 Maisanterks. Abraaamditalty Faranzaen 20%\n = 1),
witlBarredeirgating ,stroke st B@adey & transediteaphin ez vakeagikde foedg 4rsopearides, 68desfipagdnts
hadpkR linicakénthecEly@iRteal wMaduatiahe CafetyCGaitlificsy. dhteevSRDIEN KABteth 400 patients and
35 BT e R SRS S L M B AR 4 Bafi 2 R AT A ¥ R NS, B R M e e ha o ¥irse -2
theﬁatmqgrtlegﬁtﬂ%%%mﬂlgtri%%g teeFéF ﬁ?g[%%g'l?eplacement. JACC Cardiovasc. Interv. 2014, 7,

1077=1078.
. H(|)g Life TMVR system (HighLife Medical, Paris, France)

39. Sorajja, P.; Moat, N.; Badhwar, V.; Walters, D.; Paone, G.; Bethea, B.; Bae, R.; Dahle, G.;
Thevidiehtdie TMMBrayBarms PPrasiaal conmanfehsullisy R RHIer Anmantiriestatraer anib sloskastrrysism. A

transfRret 1P @ate (faNPoRlA. appIPacigivsted (2 @)acg, 4 8-anpger ring around the MV from the start to

act as an anchor for the self-expanding tri-leaflet bovine pericardial valve. This design could theoretically reduce
B SRR LinGan MaBabalaloR, o rd el o adia-¢BaSn e Bhnidicr m haans showed
exc%‘[c‘el%ct)’é]eir(l:y;h%lrlr%a?/lﬁalrjn'i;c_e;;[)éar%‘bm\oa\ﬁ%le-r@?sggg_]?rtgr% M Py e PrpSteSR It RIe TS WAL RS elR:
suc'glelgs% Iynnrlilpl) arn%%,cghcc? ttlv?/g'(ijf' érenm C(:?Ilsl%g:z\?vrgrlgl'sv%igc S?’-:’d7t40’ %ﬁ%%r_yyzlﬁ)fty-day-mortality was 20%, and
4N Oieuogried Btoke PatidioSser: vRBeonanik. bt. ptezilesiviRlin VerbayesSul Baplani&bignd/é8b, J.

Transcatheter mitral valve implantation with Tiara bioprosthesis. Eurolntervention 2014, 10,
In agqliign tp the systems mentioned above, other technologies are under development and are still in their early

an

experience in 10 patients showed promising safety an

4sta%£aﬁ, with g\nIXN a l;(E::)W‘Jca\s/eshbeing rep'(\)/?ted. Other device& urll_der devglopFrznent Fienclude the NA\éI System
(%\I'a¥iG%ltJerFL%’ardi’ac S(itr_tlgdturés I%E.,T%ib%éreﬁ,sﬁs%’_t'ﬁ% %\\thl\’/al\}lé T‘Til/IIQ/?QICs’ysté][n %EI\SI: Méidic%ﬁ]%{éc%htﬁ_oé?é%, Inc.,
Maple Croue; MN_USA)L o Caphea THIR Syctem (Cephes VAve Toahnologies, Abbor i J8an ltse, cA
A>m. Coll. Cardiol. 2014, 64, 1814-1819.
USA).
43. Cheung, A. The TIARA program: Attributes, challenges, and early clinical data. In Proceedings of
the Transcatheter Valve Therapies (TVT) Structural Heart Summit, Chicago, IL, USA, 12—-15 June
2019.
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