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Commentary: Transapical
transapical mitral valve
replacement: Here to stay or a
gateway procedure?
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CENTRAL MESSAGE

Transcatheter mitral valve
replacement is rapidly evolving.
While the transapical route has
proven successful, it most likely is
the gateway to less-invasive
percutaneous transseptal
approaches.
J. James Edelman, MBBS(Hons), PhD,a

James Kauten, MD,b and Vinod H. Thourani, MDb

In this issue of the Journal, Hong and Bapat1 provide an
excellent, detailed “how-to-do-it” description of transapical
(TA) mitral valve (MV) replacement (TMVR) of the
Intrepid valve (Medtronic Corporation, Dublin, Ireland).
The authors have extensive experience with this device
and have previously authored one of the largest series of
the Intrepid device reported to date.2 This contribution
marks a gold standard in techniques for large-bore transap-
ical MV replacement.2

There is an unmet clinical need for patients with severe
secondary MV disease who are too high risk for surgery.
Transcatheter treatment of the MV has lagged behind the
overwhelming pace of transcatheter aortic valve replace-
ment. This is largely due to the anatomical challenges of
the MV—its noncircular, noncalcified annulus is a chal-
lenge for valve anchoring and it risks obstructing the left
ventricular outflow tract by prosthesis displacement of the
anterior MV leaflet. In the United States, the only approved
transcatheter device is the MitraClip MV repair system
(Abbott Vascular, Santa Clara, Calif). While this is
currently approved for high-risk patients with primary
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mitral regurgitation (MR), the MitraClip has recently been
approved for secondary MR in this patient cohort. The
recently published COAPT trial was the first to demonstrate
a mortality benefit of a transcatheter intervention in second-
ary MR.3 Its success was due in part to strict selection of
patients most likely to benefit from an interventional
procedure (maximum medical therapy in addition to
“proportionate” rather than “disproportionate” MR) and
minimization of surgical trauma (including avoidance of
cardiopulmonary bypass).4 However, there remains a
patient population that is not appropriate for the MitraClip
secondary to the risk for residual MR or poor anatomical
considerations. In these patients, transapical MV replace-
ment may be a viable treatment modality. Such patients
may have complex degenerative mitral leaflet pathology
(including damaged leaflets not amenable to repair), healed
infective endocarditis, diminutive posterior MV leaflet,
small mitral valve area, mitral annular calcification, or
rheumatic (or calcific) valve disease.

The 2 most commonly used TAMV replacement devices
are the Intrepid and Tendyne (Abbott Vascular, Santa Clara,
Calif) valve systems. In the United States, these 2 devices
are in pivotal trials in the APOLLO (NCT03242642) and
SUMMIT (Clinical Trial to Evaluate the Safety and
Effectiveness of Using the Tendyne Mitral Valve System
for the Treatment of Symptomatic Mitral Regurgitation;
NCT03433274) trials, respectively.2,5 The APOLLO trial
compares the Intrepid device with surgical MVR; the
SUMMIT trial compares the Tendyne valve with MitraClip.
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Each have a substudy for enrollment in those with severe
mitral annular calcification and at least moderate MR.
The TIARA TMVR (Neovasc Inc, Richmond, British
Columbia, Canada) early feasibility study has nearly
finished recruitment (TIARA-I NCT02276547), whereas
the CE-Mark TIARA-II trial (NCT03039855) is an
international, single-arm trial currently recruiting patients.

Other devices are being trialed that are transseptal (and
thus purely percutaneous). The SAPIEN M3 (Edwards
Lifesciences, Irvine, Calif) places a balloon-expandable
valve into a “dock” that encircles the chordae tendinae.
This device has reported excellent outcomes in 10 patients.6

The EVOQUE (Edwards Lifesciences) system has replaced
the CardiAQ and is recruiting patients in an early feasibility
study (NCT02718001) that is underway. The Caisson
TMVR system (LivaNova, London, United Kingdom) is
being tested in the PRELUDE feasibility trial (Percuta-
neous Mitral Valve Replacement EvaLuation Utilizing
IDE Early Feasibility Study; NCT02768402), which has
completed recruitment but has not yet reported their results.
The Highlife System has reported good technical results in a
small number of patients with TA placement of the valve,
and a trial is underway for transseptal placement
(NCT04029363).7 Lastly, the Intrepid valve is being refitted
to allow both TA and transseptal delivery.

In the pursuit of the optimal therapy for the treatment of
secondaryMR, technological advances are reaching beyond
traditional surgical therapy. Transcatheter technology for
this complex subset of patients is yet to have a distinct
winner in the approach that may lead to improved patient
outcomes. Although transcatheter MV repair is the simplest
avenue today, residual MR (especially in younger or less
sick patients) may limit the long-term use of this technol-
ogy. In contrast, TA mitral valve replacement does elimi-
nate the MR, but with the cost of a thoracotomy and
associated complications, including impairment of the
ejection fraction at 5 years as seen in patients undergoing
TA transcatheter aortic valve replacement.8 As successful
as the Intrepid and Tendyne valves are when placed by
the transapical route, neither will be able to compete with
an efficacious valve that can be placed percutaneously via
the transseptal route.
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