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KEYWORDS Abstract Objective: Mitral valve (MV) regurgitation due to degenerative MV dis-

Canine; ease is the leading cause of cardiac death in dogs. We carried out preliminary ex-

Heart valve; periments to determine the feasibility and short-term effects of beating-heart MV

Valve surgery; repair using an expanded polytetrafluorethylene (ePTFE) chordal implantation de-

Transapical; vice (Harpoon TSD-5) in dogs.

Beating heart Animals: This study involved six healthy purpose-bred Beagles (weight range
8.9—11.4 kg).

Material and methods: Following a mini-thoracotomy performed under general an-
esthesia, the TSD-5 was used to place 1 or 2 artificial ePTFE cords on the anterior
MV leaflet or the posterior MV leaflet via a left-ventricular transapical approach.
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The procedure was guided and monitored by transesophageal echocardiography.
Postoperative antithrombotic treatment consisted of clopidogrel or a combination
of clopidogrel and apixaban. Dogs were serially evaluated by transthoracic
echocardiography at day 1, 7, 14, 21, and 30. The hearts were then examined for
evaluation of tissues reactions and to detect signs of endothelialization.

Results: One or two chords were successfully implanted in five dogs. Four dogs com-
pleted the 30 days follow-up. One dog died intra-operatively because of aortic per-
foration. One dog died early post-operatively from a hemorrhagic pleural effusion
attributed to overly aggressive antithrombotic treatment. One dog developed a
thrombus surrounding both the knot and the synthetic cord. Postmortem exam con-
firmed secure placement of ePTFE knots in the mitral leaflets in all dogs and the
presence of endothelialization of the knots and chords.

Conclusions: These preliminary results demonstrate the feasibility of artificial chor-

dal placement using an ePTFE cordal implantation device in dogs.
© 2017 Elsevier B.V. All rights reserved.

Abbreviations

ACT activated clotting time
AMVL  anterior mitral valve leaflet
CHF congestive heart failure

ePTFE expanded polytetrafluoroethylene

MMVD  myxomatous mitral valve disease

MR mitral regurgitation

MV mitral valve

TEE transesophageal echocardiography

TTE transthoracic echocardiography
Introduction

Current treatment for dogs affected by myx-
omatous degeneration of the mitral valve (MMVD)
consists of medical therapy once they develop
congestive heart failure (CHF) or they have sig-
nificant cardiac remodeling [1]. Medical treatment
has been shown to improve clinical status and
increase longevity of affected dogs with CHF, as
demonstrated in several clinical trials and studies
[2—5]. However, medical therapy has no effect on
the degree of mitral regurgitation (MR), the path-
ophysiological mechanism responsible for the
development of clinical signs in dogs with MMVD.
For this reason, dogs receiving medical treatment
experience progression of their disease and even-
tually die from CHF. The standard of care for
humans affected by MMVD is surgical mitral valve
(MV) repair that abolishes MR, abrogates symptoms
and restores normal life expectancy [6,7]. Con-
ventional MV repair procedures in humans require
cardiopulmonary bypass and cardioplegic cardiac
arrest in order to directly visualize the MV and carry
out repair. Techniques for repairing the MV include

resection of the prolapsed segment of the valve as
well as resuspension of the diseased segment with
artificial expanded polytetrafluorethylene (ePTFE)
chords in a fashion that mimics primary chordae
tendineae, in association with ring annuloplasty
[8]. The aim of these procedures is to reduce the
severity of leaflet prolapse, restore leaflet coap-
tation, and therefore decrease the amount of MR.
This in turn reduces left atrial pressure and ven-
tricular preload, leading to a relief of clinical
symptoms and reverse cardiac remodeling. For
these reasons, these procedures require a very well
trained team of surgeons, anesthetists, and perfu-
sionists, along with specific and expensive perfu-
sion equipment. These limitations, and the
consequent high cost of these techniques, are
mainly responsible for the limited availability of
surgical MV repair in veterinary medicine although
MMVD represents the most common cardiac disease
in dogs. In fact, more than 20 years after the first
report of MV repair in dogs [9], routine successful
MV repair surgery is still confined to a few centers
worldwide [10,11]. Recently, new MV repair devices
have been developed that are designed to be
delivered percutaneously or transapicaly [12,13].
These devices have been successfully employed in
humans with increasing frequency [14—17]. The
main reason for employing a novel device instead of
a conventional repair is the relative simplicity of
the technique, which is also less invasive and per-
formed on a beating heart, without the need for
cardiopulmonary bypass [15—19].

The Harpoon Medical TSD-5¢ is a new device
(Fig. 1) that facilitates MV repair on a beating heart
through a transapical approach and has the

4 TSD-5, Harpoon Medical, Baltimore, MD.
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