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Abstract

Sutureless bioprosthetic valves such as the Sorin Perceval S valve
(SPV) have been used in patients with aortic stenosis that require
surgical aortic valve replacement (SAVR). These prostheses have
been marketed on the basis of their rapid implantation techniques
with avoidance of sutures and reduced aortic cross-clamp times.
We report a case of an early failure of a SPV nearly 4 years after
implantation in a 58-year-old woman who was low-risk. While the
patient’s symptoms initially improved with SAVR with a sutureless
bioprosthetic valve, they progressively worsened as the valve de-
graded, and the leaflets became increasingly calcified and stenotic
ultimately, requiring reoperative SAVR with a St. Jude mechanical
valve. This case raises the issue of the lack of much-needed data
describing the long-term durability and hemodynamic performance
of these valves, particularly in a low-risk patient with excellent
functional status. We hope to shed further insight into the lack of
long-term studies on patients with SPV to assess their longevity and
long-term effectiveness, as well as elucidation of possible preven-
tion and monitoring of these potential complications. The use of
newer generation prostheses, although attractive for their ease of
implantation, potentially carries higher long-term risk due to shorter
durability leading to reintervention to address valve deterioration.
This is especially true in low-risk patients who are young and active.
Cardiology and cardiothoracic surgery societies need to develop a
universal registry with follow-up of all valves in order to track and
study the durability of these valves, and to evaluate for incidence of
known and potential complications.
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Introduction

Aortic stenosis (AS) is a restriction in the movement of the
aortic valve leaflets, with consequent obstruction to the flow of
blood. The characteristic presenting symptoms are classically
dyspnea, syncope and chest pain [1]. The gold standard treat-
ment for symptomatic AS is surgical aortic valve replacement
(SAVR) [2, 3]. Classically there are two types of prosthetic
valves used in the management of this disease: mechanical and
bioprosthetic. Mechanical prostheses have the advantage of
very long durability, proven over several decades and thou-
sands of patient-years of follow-up. They however require
lifelong anticoagulation to prevent thromboembolism and
consequently expose the patient to bleeding complications.
Bioprosthetic valves have become increasingly favorable as
they do not require lifelong anticoagulation due the decreased
risk of thromboembolic events compared to mechanical heart
valves [4].

Sutureless bioprosthetic valves such as the Sorin Perceval
valve (Sorin Biomedica Cardio Srl, Saluggia, Italy) have been
used in patients with AS that required SAVR. They have been
marketed on the attractive feature that it does not require su-
tures during implantation. It is a self-expanding bioprosthet-
ic valve comprised of leaflets made of bovine pericardium
mounted within a self-expanding, super elastic nitinol alloy
stent frame [5, 6]. As these valves are relatively new on the
market, their long-term durability has yet to be fully estab-
lished. We describe a failed Sorin Perceval S valve (SPV) that
was replaced surgically with a St. Jude mechanical valve.

Case Report

A 58-year-old female with a past medical history of SAVR 4
years prior with SPV due to calcific AS, history of myocar-
dial infarction status post percutaneous coronary intervention
to the right coronary artery, hypertension, chronic obstructive
pulmonary disease, obstructive sleep apnea, Crohn’s disease,
thalassemia trait, and gastroesophageal reflux presented with
progressive exertional dyspnea, paroxysmal nocturnal dysp-
nea, and chest discomfort for the past 6 months. Her medi-
cations included amlodipine, losartan, furosemide, aspirin,
clopidogrel, metoprolol succinate, atorvastatin, pantoprazole,
and budesonide/formoterol. Her calcium was 8.9 mg/dL and
phosphorus was 3.6 mg/dL. Her creatinine was 0.8 mg/dL
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Figure 1. (a) Continuous wave (CW) Doppler on transthoracic echocardiogram showing peak aortic valve gradient of 93.39 mm
Hg, consistent with severe aortic stenosis. (b) Transthoracic echocardiogram showing severe calcification and aortic valve ste-

nosis consistent with bioprosthetic aortic valve failure.

with a glomerular filtration rate of 81 mL/min/1.73m?. B-type
natriuretic peptide (BNP) was 6,960 pg/mL. Her hemoglobin
was 11.7 g/dL and hematocrit was 35.6%. Prothrombin time
(PT) was 11.6 s, activated partial thromboplastin time was 26.7
s and international normalized ratio (INR) was 1.07, which
were around her baseline. All other routine lab work includ-
ing cardiac enzymes was unremarkable. Chest X-ray showed
bilateral interstitial opacities. An electrocardiogram (ECG)
showed normal sinus rhythm. Transthoracic echocardiogram
revealed bioprosthetic AS with a peak aortic velocity of 4.83
m/s, a peak transaortic gradient of 93.39 mm Hg (Fig. 1a), a
mean transaortic gradient of 53.0 mm Hg, an aortic valve area
of 0.62 ¢cm?, mild to moderate mitral valve regurgitation, left
ventricular ejection fraction of 60%, and severe aortic root cal-
cification (Fig. 1b) (Video 1, www.cardiologyres.org).

The patient was evaluated in valve clinic, and was initially
considered for transcatheter aortic valve replacement (TAVR).
She underwent cardiac computed tomography angiogram
(CTA) and TAVR CTA to evaluate for access. The bioprosthet-
ic aortic valve leaflets were noted to be thickened and calcified
consistent with severe bioprosthetic aortic valve failure.

Valve-in-valve (ViV)-TAVR was considered by the struc-
tural heart team, but given the patient’s young age, excellent
functional status, and potential for requiring another aortic
valve repair (AVR) in her lifetime, it was decided that SAVR
with a mechanical valve was a better option. A transesophageal
echocardiogram showed no evidence of infective endocardi-
tis but demonstrated significant calcified pannus, which raised
concern for risk of embolization with TAVR. The patient’s So-
ciety of Thoracic Surgeons (STS) score was calculated to be
4%. Cardiac catheterization showed no significant coronary
artery disease.

The patient underwent a successful reoperative SAVR
with a 23-mm St. Jude mechanical aortic valve via sternotomy.
Intraoperatively, the SPV was explanted and severely calcified,
and stiffened leaflets were noted, consistent with the echocar-
diogram (Fig. 2) (Video 2, www.cardiologyres.org). The pa-
tient was started on anticoagulation with coumadin for the St.
Jude mechanical valve. She felt marked relief in her symptoms
to the extent of no longer requiring continuous positive airway
pressure therapy for her obstructive sleep apnea.
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Discussion

This is a case of a failed SPV nearly 4 years after implanta-
tion. The patient initially improved after the initial aortic valve
replacement (AVR) with bioprosthetic SPV, but over time,
progressively worsened as the valve degraded and the leaflets
became calcified.

Failure of SPV has been described in varying short-term
time frames even as early as 5 days [7] to 3 weeks [8] to 5 years
after implantation [9]. Multiple mechanisms of failure of the
SPV have been reported. The most common described mecha-
nism of failure was so-called “stent creep” wherein the valve
framework bends inward thereby deforming the valve leading
to an increased aortic valvular gradient which ultimately leads
to valve failure [10]. There are a number of reports of ViV-
TAVR repair of SPV failure due to stent creep [7-14].

The second most common described bioprosthetic valve
failure, much like native valve, is calcium deposition, which
clearly was demonstrated in our patient in the nodular calci-

Figure 2. Surgically explanted Sorin Perceval S bioprosthetic valve
showing calcified leaflets (black arrow).
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fications on the valve leaflets alongside an observed pannus
formation likely due to collagen degradation [10]. This consti-
tutes a classic mechanism of failure, not only of SPV but bio-
prosthetic valves in general. This mimics the pathophysiology
of native valvular calcification that leads to stenosis over time.
To our knowledge, our patient is one of the few reported cases
in addition to the report by Mangner et al [9] where an SPV
undergoes structural deterioration due to valvular calcification.
Mangner et al described a case of a 75-year-old woman with
failed SPV at 5 years for which she underwent ViV-TAVR with
a SAPIEN 3 valve.

One of the major incentives to use sutureless bioprosthetic
valves like the SPV is ease of implantation that results in de-
creased aortic cross-clamp and cardiopulmonary bypass times,
which are strongly associated with morbidity and mortality af-
ter the procedure [6, 15]. The SPV reduces these times by as
much as 50% [8] thereby making the valve very attractive to
cardiothoracic surgeons. Furthermore, multiple analyses have
shown that the risk of early mortality is lower in patients who
received sutureless valves in comparison to sutured valves
[16].

Management of failed SPV can be percutaneous or surgi-
cal. Patient age, estimated long-term survival and benefit must
be considered when deciding between ViV-TAVR and SAVR.
In our opinion, younger patients probably should not be con-
sidered for a valve like SPV due to the lack of robust durability
data. This begs the question of whether to preferentially use
these valves in patients who are older and have a more suc-
cinct timeline with that of the natural wear and tear of an SPV.
Nonetheless, SAVR remains a route that proves to be very ef-
fective and long lasting for most patient populations. The com-
plexity of valve choice for SAVR should also be considered as
the untested durability of newer generation, rapid deployment
or sutureless aortic valves, relative to standard techniques for
time-tested prostheses with long lasting success is unmatched.
While a recent meta-analysis showed that ViV-TAVR is a good
proven redo option for patients with failed bioprosthetic valves
whom are considered high-risk [17]; it is not as clear for a pa-
tient that is low- or even intermediate-risk.

Low-risk patients who receive bioprosthetic valves will
likely require reoperative SAVR as they outlive the durability
of the valves [13]. As many as 40% of bioprosthetic valves fail
in younger patient populations compared to older patients [18].
Most bioprosthetic valves are expected to last 10 - 20 years but
later succumb to degradation which presents as AS and poten-
tial concomitant insufficiency [14].

This case raises the issue of the lack of much-needed data
describing the long-term durability and hemodynamic perfor-
mance of sutureless bioprosthetic valves, particularly in a low-
risk patient with excellent functional status. The SPV was only
introduced in 2008 with a total of about 2,500 valves placed
to date worldwide [19]. Therefore, the data on long-term du-
rability are scarce to none. Most of the studies reported short-
term results describing hemodynamic parameters and 30-day
outcomes [5, 6, 16, 19, 20]. One multicenter study reported
5-year follow-up data and showed favorable hemodynamic pa-
rameters such as transaortic valve gradient as well as patient
symptomatology [2].

In the TAVR era where mainly low-risk patients are re-
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ferred for SAVR, it is imperative to consider valve durability,
as all of these low-risk patients are likely to outlive the durabil-
ity of implanted valves. Valve properties that facilitate surgery
and reduce clamp-time are secondary to durability of a valve
in low-risk patients who are able to tolerate slightly prolonged
clamp and cardiopulmonary bypass time without any side ef-
fects. It is very reasonable to offer these low-risk patients, in
the absence of contraindication for anticoagulation with cou-
madin, mechanical bioprosthesis that have much better dura-
bility than any bioprosthetic valve.

We hope to shed further insight into the lack of long-
term studies on patients with SPV to assess the longevity and
long-term effectiveness of these valves. Our goal is for opera-
tors to be aware of the potential complications and lack of
clearly defined evidence in long-term efficacy and durabil-
ity when attempting to place one of these valves. Since the
advent of the valve being used in the first patients in 2008,
many reports of valve failure have been described. Only time
and further experiences will define the durability of SPV. We
further exemplify the much-needed data in both the durabil-
ity of sutureless bioprosthetic valves as well as elucidation of
possible prevention and monitoring of this potential compli-
cation [21].

Publication of robust data on the long-term durability of
bioprosthetic valves is still ongoing. In the interim it appears
reasonable for SAVR with a valve that has well-established
long-term durability in patients with low surgical risk and long
life expectancy to be more favorable and beneficial to the pa-
tient. Cardiology and cardiothoracic surgery societies need to
develop a universal registry with follow-up of all valves in or-
der to track and study the durability of these valves and evalu-
ate for incidence of known and potential complications.

Conclusions

The use of newer generation bioprostheses, although attrac-
tive for their ease of implantation, can potentially carry higher
long-term risk due to their shorter durability leading to reinter-
vention to address valve deterioration. This is especially true
in low-risk patients who are young and active. These patients
are likely better served with the time-tested prostheses with
long-established durability and freedom from structural dete-
rioration. A mechanical valve in a young, otherwise healthy
and compliant patient has an excellent long-term prognosis
despite the risks of lifelong anticoagulation and bleeding or
thrombosis. However, sutureless bioprosthetic valve durability
is known to be limited, and their use in younger, active patients
is controversial, even if quite attractive as an alternative choice
for AVR. Additionally, technical intraoperative complications
can occur as there is a relative lack of operative experience
with these valves.

The type of AVR chosen should take into account com-
parison between the demonstrated durability of the biopros-
thesis versus the life expectancy of the patient. Development
of a universal registry with follow-up of all valves in order
to track and study durability of these valves and evaluate for
known and potential complications is much needed to address
this issue.
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Supplementary Material

Video 1. Transthoracic echocardiogram showing calcified aor-
tic prosthesis with evidence of severe aortic stenosis consistent
with bioprosthetic aortic valve failure.

Video 2. Intraoperative surgically explanted Sorin Perceval S
bioprosthetic valve showing severely calcified and stiffened
leaflets.
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