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First-in-man Valve-in-Valve with the new
balloon-expandable Myval transcatheter heart
valve in a failed sutureless Perceval bioprosthesis
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1 | INTRODUCTION
In the past decade, the introduction of sutureless aortic valve re-
placement (SAVR) has defined a totally new way to surgically implant
aortic valve bioprostheses. One of the most known sutureless bio-
prosthesis is the Perceval valve (LivaNova, PLC), which has shown to
reduce cross-clamp time by almost 40%.%? Differently from con-
ventional surgical sutured bioprosthesis, the Perceval valve has a tall
nitinol stent, made of two rings connected by nine struts (Figure 1A).
As for sutured bioprostheses, the sutureless ones are subject to
structural valve deterioration and some cases have already been
experienced, along with reports of stent infolding, maybe due to

wrong prosthetic sizing procedure.®
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Sutureless aortic bioprostheses were introduced more than ten years ago, with the
aim of decreasing cross-clamp time and thus becoming the first choice in
older patients for many surgeons. However, published data are limited to a 5-year
follow-up, and some cases of deterioration have already been described. High-risk
patients who once have benefitted from a fast sutureless aortic replacement and
now are experiencing a prosthesis dysfunction, could take advantage of a percu-
taneous Valve-in-Sutureless technique. Furthermore, thanks to technological
improvement, new transcatheter prostheses have been designed, allowing a more
precise positioning. In this report, we described the first Myval-in-Perceval case,

which resulted in a safe and effective procedure.

Myval, Perceval, Valve-in-Valve

Originally, SAVR procedures have spread mainly in the older po-
pulation, which could benefit the most from reduced surgical times.
However, this higher risk category of patients will face a furtherly
increased risk in case of degeneration of the previous sutureless bio-
prosthesis, thus requiring surgery. In this scenario, a percutaneous
approach through a Valve-in-Valve (ViV) procedure could be considered
as a valid alternative, since recent series have shown promising results.*

The Myval (Meril Life Sciences Pvt. Ltd.; Figure 1B) transcath-
eter heart valve (THV) is a new balloon-expandable prosthesis that
has recently gained the CE mark,” with peculiar features allowing a
precise positioning.®”

In this case report, we present the first Valve-in-Sutureless (ViS)

case performed using the novel Myval prosthesis.

Abbreviations: AR, aortic regurgitation; CT, computed tomography; MR, mitral regurgitation; SAVR, sutureless aortic valve replacement; THV, transcatheter heart valve; ViS, Valve-in-

Sutureless; ViV, Valve-in-Valve.

J Card Surg. 2021;1-3.

wileyonlinelibrary.com/journal/jocs

© 2021 Wiley Periodicals LLC 1


http://orcid.org/0000-0003-4618-7520
http://orcid.org/0000-0002-0443-8179
mailto:belluschi.igor@hsr.it
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjocs.15533&domain=pdf&date_stamp=2021-04-02

NAL OF

BELLUSCHI €T AL.

CARDIAC SURGERY

FIGURE 1 The Perceval and Myval prosthesis. Perceval aortic
bioprosthesis (A) and the new balloon-expandable Myval (B)

2 | CASE REPORT

A 67-year-old man with an 8-year old sutureless Perceval size L
bioprosthesis presented with heart failure. He had previously
required three open-heart surgeries: aortic root replacement with a
homograft followed by mitral annuloplasty in cardiogenic shock and
concomitant aortic mechanical prosthesis implantation, finally
replaced by the sutureless prosthesis.

Echocardiography showed severe intra-prosthetic aortic regurgita-
tion (AR) without paravalvular-leak nor increased gradient, associated

with dilated left ventricle with depressed function (left ventricular

ejection fraction, 37%) and severe mitral regurgitation (MR) (Video S1).
Computed tomography (CT)-scan revealed no sutureless stent infolding
(Figure 2A, Video S2).

Given the patient's high surgical risk and long life-expectancy, the
Heart Team decided for a transfemoral ViV procedure using the balloon-
expandable Myval THV, that combines ideal radial force for optimal
expansion inside the sutureless prosthesis to the shortest available stent
length to allow the easiest future long-term coronary access and re-
intervention (Video S3). An intermediate THV-size (24.5 mm) was first
considered based on CT measurements (Figure 2A). However, since the
Perceval stent has a high expansion compliance, a 10% oversized 26 mm
Myval was implanted to maximize final hemodynamics (Figure 2C-E).
Post-procedural echocardiography showed no residual AR with the mean

residual gradient of 10 mmHg (Figure 2B, Video S4). After uneventful in-

hospital stay, the patient was discharged 4'days later, maintaining Similar|
o paraeterS  SORaYATOIOWATR) Treatment. of MR willbe later

addressed, debating either percutaneously (Valve-in-Ring) or surgically
(consider mini-thoracotomy).

3 | COMMENT

In 2007, the Perceval sutureless prosthesis has been launched in the
market with the purpose of minimizing the operative time and, thus,
reducing the surgical risk.! Despite it has been implanted in over
10,000 patients, follow-up is still limited to 5 years.2 However, cor-

respondences of Perceval pericardium to the previous decennial

FIGURE 2 Myval-in-Perceval. Preprocedural CT-scan showing Perceval stent at STJ (A.1), SV (A.2), and annulus (A.3). No residual AR
detected in the post-procedural TTE (B). Myval positioning (C), deployment (D), and final angiography (E). The second dense band (conventional
marker to be positioned at the VBR in the native anatomy; yellow box) was placed at the bottom of the Perceval stent, and remained stable
throughout implantation. Note the limited THV foreshortening from the ventricle towards the aorta as compared with other balloon-
expandable devices. Ao, Aorta; LV, left ventricle; STJ, sinotubular junction; SV, sinuses of Valsalva; TTE, trans-thoracic echocardiography; VBR,

virtual basal ring
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followed-up Freedom Solo valve (Sorin S.p.A), together with the
histological evidence of atraumatic collapsing procedure,® suggests
a durability comparable to sutured prosthesis, despite cases of
deterioration have already been described.*¢”

It has been demonstrated that high surgical risk patients could
benefit from a transcatheter ViV procedure.” Initial ViS data have also
shown promising results, especially with previous balloon-expandable
devices.®” The recent MyVal-1 study reported the primary safety and
efficacy of the novel balloon-expandable Myval THV.> The honeycomb
geometry of the stent is designed not only to increase radial force, but
also to define a unique radiopaque marker pattern which alternates dark
and light bands allowing, together with a well-designed deployment
system, a more precise positioning: a useful tool in ViS cases, where the

cumbersome sutureless stent could limit THV navigation.

4 | CONCLUSION

This is the first-ever report of a Myval-in-Perceval procedure. The
introduction of features allowing a precise navigation in degenerated
bioprostheses, especially in sutureless ones with a tall and eventually
interfering stent, could become a winning strategy. Optimal implantation
height and sizing, possibly taking advantage of intermediate sizes, are all
to be discovered.
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