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Implantation in a Degenerated Mitral
Bioprosthesis: A Case Report
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Rational

In recent years, bioprostheses are increasingly used in preference to mechanical valves
for the well-known advantages. However, the occurrence of structural degeneration, limiting
valve durability, remains a critical issue for bioprostheses implantation. In current definition
of bioprosthetic valve dysfunction, there are four pathological categories: Structural Valve
Deterioration (SVD), Non-Structural Valve Deterioration (NVD), thrombosis and endocarditis.
The most common is SVD, defined as permanent intrinsic changes of the valve (i.e., leaflet
tear, calcification, pannus deposition, flail or fibrotic leaflet) leading to degeneration and/
or dysfunction, which in turn may result in stenosis or intra-prosthetic regurgitation [1]. We
describe the case of an 80-year-old woman with a medical history notable for severe aortic
stenosis, severe mitral regurgitation and severe tricuspid regurgitation underwent surgical
replacement with a concomitant aortic (Saint Jude Medical Epic 21mm) and mitral (Saint Jude
Medical Epic 29mm) bioprosthesis implantation associated with tricuspid annuloplasty (with
DeVega technique).

After about three years of good health, the patient presented to the emergency
department with a chief complaint of worsening dyspnea for slight exercise. Transthoracic
echocardiography revealed severe mitral regurgitation (EROA: 0.6cm?, regurgitant volume:
95mL) while transesophageal echocardiography revealed SVD with flail and perforation of
bioprosthetic mitral valve posterior leaflet leading to severe mitral regurgitation. The patient
was considered at high surgical risk so, after discussion in Heart Team, she was admitted
in hospital and scheduled for a heterotopic balloon expandable aortic valve bioprosthesis
(Edwards Sapien 3) transcatheter trans-septal implantation in mitral position.

Technical Resolution

The patient was brought in Cath lab where she underwent general anesthesia and oro-
tracheal intubation. Through left common femoral vein access, pacing lead was placed in
right ventricle for temporal pacing. Right common femoral vein access was achieved with
femoral sheath 6 Fr and then an over-wire exchange with Swartz transseptal sheath 6 Fr was
performed. Transesophageal echo-guided transseptal puncture with Brockenbrough needle
71cm was performed followed by septoplasty with Admiral Xtreme balloon. Then, during
rapid pacing at 160bpm, an Edwards Sapien 3 29mm balloon-expandable bioprosthesis was
implanted in mitral position. Hemostasis was achieved with Proglide device. No procedural
complications were reported, and an excellent final echocardiographic and fluoroscopic result
was achieved with trivial paravalvular leak.

The day after the procedure, transthoracic echocardiography revealed normal function
of bioprosthetic valve in mitral position with mild paravalvular leak and normal trans-
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prosthetic gradient (2mmHg); furthermore, it was revealed a trivial
left-to-right shunt without any hemodynamic effect. The patient
has been discharged from hospital three days after the procedure,
receiving Warfarin therapy for three months, no complications
were reported. At thirty-day ambulatory follow-up, the patient
was in good health with significant improvement in quality of
life. Transthoracic echocardiography, associated with structural
3D evaluation, revealed normal function of bioprosthetic valve in
mitral position with normal trans-prosthetic gradient, the residual
left-to-right shunt remains unchanged. Current pharmacological
therapy was confirmed, and a three-months ambulatory follow-up
was scheduled.

Clinical Implications

According to current European Society of Cardiology guidelines

for the management of valvular heart disease, in bioprosthetic
failure re-operation is recommended in symptomatic patients with
asignificantincrease in trans-prosthetic gradient (after exclusion of
valve thrombosis) orsevereregurgitation (Class of Recommendation
I, Level of Evidence C). Furthermore, transcatheter valve-in-valve
implantation in the mitral and tricuspid position may be considered
in selected patients at high risk for surgical re-intervention (Class
of Recommendation IIb, Level of Evidence B) [2]. Edwards Sapien
3 valve is currently the only valve approved for valve-in-valve in
mitral position, allowing patients at high or greater surgical risk to
avoid an additional open-heart procedure. The TVT (Transcatheter
Valve Therapy) registry published reports provides, to date, the
wider data about transcatheter Mitral Valve-In-Valve (MViV) using
Edwards Sapien 3 transcatheter valve for high-surgical risk patients
with mitral bioprosthetic failure (Figure 1).

Figure 1

A total of 1529 patients underwent transseptal (1326, 86.7%)
or transapical (203, 13.3%) MViV implantation at 295 hospitals
between 2015 and 2019. Procedural technical success (primary
safety endpoint) was achieved for 1480 of 1529 patients (96.8%).
All-cause mortality was 16.7% at 1 year (primary efficacy
endpoint). In conclusion transcatheter MViV using Edwards
Sapien 3 transcatheter heart valve is associated with high technical
success, low 30-day and 1-year mortality, significant improvement
of heart failure symptoms, and sustained valve performance [3].
Furthermore, the TMVR (Transcatheter Mitral Valve Replacement)
registry sought to evaluate the outcomes of TMVR for patients

with degenerated bioprostheses (valve-in-valve, ViV), failed
annuloplasty rings (valve-in-ring, ViR), and severe mitral annular
calcification (valve-in-mitral annular calcification, ViIMAC). A
total of 521 patients underwent TMVR (322 patients with ViV,
141 with ViR, and 58 with VIMAC). Trans-septal access and the
Sapien valves were used in 39.5% and 90.0%, respectively. Overall
technical success was excellent at 87.1% and it was higher after ViV
compared with ViR and VIMAC. All-cause mortality with ViV at 30
days was 6.2%, significantly lower than surgical re-intervention
(9.2-12.6%) [4].
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Perspectives

In conclusion, mitral valve-in-valve heterotopic Edwards
Sapien 3 transcatheter implantation provides excellent outcomes
for patients with degenerated bioprosthesis despite high surgical
risk. This procedure represents an excellent alternative to re-
intervention, most likely destined to become the gold-standard
therapy for these patients.
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