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Abstract

OBJECTIVES: We sought to provide further evidence on the safety and efficacy of aortic valve neocuspidization (AVNeo) using autologous
pericardium in adult patients with aortic valve disease by reporting clinical and echocardiographic results from the first UK experience and
performing a meta-analytic comparison with other biological valve substitutes.
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METHODS: We reported clinical and echocardiographic outcomes of 55 patients (mean age 58 ± 15 years) undergoing AVNeo with au-
tologous pericardium in 2 UK centres from 2018 to 2020. These results were included in a meta-analytic comparison between series on
AVNeo (7 studies, 1205 patients, mean weighted follow-up 3.6 years) versus Trifecta (10 studies, 8705 patients, 3.8 years), Magna Ease (3
studies, 3137 patients, 4.1 years), Freedom Solo (4 studies, 1869 patients, 4.4 years), Freestyle (4 studies, 4307 patients, 7 years), Mitroflow
(4 studies, 4760 patients, 4.1 years) and autograft aortic valve (7 papers, 3839 patients, 9.1 years).

RESULTS: In the present series no patients required intraoperative conversion. After mean follow-up of 12.5 ± 0.9 months, 3 patients pre-
sented with endocarditis and 1 required reintervention. The remaining patients had absent or mild aortic valve insufficiency with very low
peak and mean transvalvular gradients (16 ± 3.7 and 9 ± 2.2 mmHg, respectively). Meta-analytic estimates showed non-significant differ-
ence between AVNeo and all but Magna Ease valves with regards to structural valve degeneration, reintervention and endocarditis. When
compared Magna Ease valve, AVNeo and other valve substitutes showed an excess of valve-related events.

CONCLUSIONS: AVNeo is safe, associated with excellent haemodynamic profile. Its midterm risk of valve-related events is comparable to
most biological valve substitutes. Magna Ease is potentially the best biological choice as far as risk of reintervention is concerned.

Keywords: Ozaki • Aortic valve neocuspidization • Aortic valve neocuspidization • Aortic valve

ABBREVIATIONS

AI Aortic insufficiency
AV Aortic valve
AVNeo Aortic valve neocuspidization
AVR AV replacement
MWFU Mean weighted follow-up
NYHA New York Heart Association
SVD Structural valve degeneration
TAVI Transcatheter aortic valve implantation
TOE Transoesophageal echocardiography

INTRODUCTION

Aortic valve neocuspidization (AVNeo) with autologous pericardium
is emerging as an attractive option, which can be applied to a wide
spectrum of aortic valve (AV) diseases [1–6]. This technique provides
a biocompatible treatment that avoids the need for anticoagulation
[1]. This method provides maximal effective orifice area as no sewing
ring is needed thus translating into low transvalvular gradients [3, 7].
Moreover, a new technique introduced by Ozaki et al. [1, 7] based
on special templates and a different sizing concept has made AVNeo
more reproducible with promising mid- to long-term results.

Despite this, AVNeo is currently performed in a limited num-
bers of adults, and it remains a technique mostly adopted in
paediatric patients [8, 9]. The slow adoption of AVNeo in adults is
partially determined by the scarcity of available data except from
the original series reported by Ozaki et al. [1, 2, 7]. More import-
antly, concerns remain on the increased risk of valve failure with
AVNeo when compared to conventional bioprosthetic valves, as
comparison between these is still lacking.

We sought to provide further evidence on the safety and effi-
cacy of AVNeo procedure using autologous pericardium in adults
by reporting clinical and echocardiographic results from the first
UK experience and by performing a meta-analytic comparison
with other biological substitutes, including biological valve substi-
tutes and aortic autograft (Ross procedure).

METHODS

The present study included 2 separate analyses. Firstly, we
reported on the first UK experience on adult patients treated

with AVNeo using autologous pericardium. These results were
subsequently pooled with other available series to perform a
meta-analytic comparison with other biological substitutes.

First experience of using AVNeo in UK adult
patients

This analysis was approved by the local audit committee and was
in accordance with the principles of the Declaration of Helsinki.
All authors had unlimited access to the complete data set and
had taken responsibility for its integrity. All authors have read
and agreed to the manuscript. In the UK, University Hospitals
Bristol NHS Foundation Trust and University Hospital Coventry &
Warwickshire have started performing AVNeo using autologous
pericardium in adult patients (>18 years old) since 2018. AVNeo
has been performed by 3 surgeons (2 in Bristol and 1 in
Coventry). Perioperative and follow-up data were prospectively
collected as part of an institutional audit. All patients underwent
intraoperative transoesophageal echocardiography (TOE) assess-
ment before and after AVNeo. After discharge, they were regular-
ly seen as outpatients and underwent annual echocardiograms.
Aortic insufficiency (AI) was graded as follows: 0 = absent,
1 = mild, 2 = mild-to-moderate, 3 = moderate and 4 = severe.
Echocardiographic criteria for structural valve degeneration
(SVD) were as follows: (i) mean gradient > 40 mmHg or (ii) AI of
grade 3 or 4. The composite of death, reintervention, endocardi-
tis on the AV or the incidence of SVD at the latest follow-up
available was considered the primary end point. Other outcomes
of interest were (i) intraoperative results including conversion to
AV replacement (AVR) with a prosthetic valve, rate and type of
combined procedure, cross-clamp and cardiopulmonary bypass
time, results of post-operative TOE assessment and (ii) in-hospital
complications (i.e. stroke, myocardial infarction, re-exploration
for bleeding, dialysis and in-hospital mortality).

Surgical technique

All adult patients with AV disease are potentially eligible for an
AVNeo procedure. However, AVNeo was more likely to be
offered as an alternative to biological prosthetic valve in young
patients who have contraindication or want to avoid lifelong
anticoagulation for mechanical prosthetic valve. The decision
whether to use AVNeo procedure was extensively discussed
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with the patient and referring cardiologist preoperatively.
Contraindications to AVNeo with autologous pericardium were
previous thoracic irradiation, evidence of pericarditis and previ-
ous sternotomy due to the potential damage to the pericardium.
The operative technique has already been described by Ozaki
et al. [1]. In brief, after median sternotomy, the pericardium was
dissected and treated for 10 min with a 0.6% glutaraldehyde solu-
tion prior to being rinsed 3 times for 6 min with sterile saline. In
the meantime, the ascending aorta and the right atrium were
cannulated, and cardiopulmonary bypass was established.
Cardioplegic arrest was accomplished with blood cardioplegia in
all cases. After aortotomy, the diseased cusps were resected. The
distance between each commissure was measured using a special
measuring device. The pericardium was subsequently cut accord-
ing to a template that corresponded to the measured size. The
inner side of the pericardium (serous lamina) is smoother and
therefore this side faces the ventricle. The cusps were then sewn
along the annuli with a 4–0 running suture, and commissural co-
aptation was secured with additional 4–0 sutures. All sutures

were knotted and reinforced with a Teflon patch on the outside
of the aorta. The functionality of the substituted valve was
assessed intraoperatively with water testing and postoperatively
by TOE. No pericardial patch was used to replace the removed
pericardium. Postoperatively, lifelong antiplatelet therapy was
prescribed (150 mg aspirin per day).

Statistical analysis

Data were presented as frequency and percentage for categorical
variables and as mean and standard deviation for continuous
variables. New York Heart Association (NYHA) class of the
patients preoperatively and postoperatively were compared
using the Wilcoxon signed-rank test. For time to event data (i.e.
freedom from death, reintervention or SVD), Kaplan–Meier esti-
mates and relative standard error were calculated. Changes in
echocardiographic measurements overtime (i.e. valve insuffi-
ciency of transvalvular systolic gradients) were analysed as longi-
tudinal data using a mixed linear model (lme4 package, https://
cran.r-project.org/package=lme4). Individual subjects were used
as random effect (intercept). Time to echocardiographic follow-
up was forced as explanatory variable. Clustering effect due to
different time points of follow-up was also investigated (random
slope).

Meta-analysis

Systematic review of series on AVNeo procedure and AVR
using other biological substitutes followed the PRISMA state-
ment principle. We screened citations from MEDLINE (1966–
October 2019), CINAHL (1981–October 2019), EMBASE
(1980–October 2019) and EMCARE (1946–October 2019). The
search strategy is presented in Supplementary Material. For
studies reporting on AVNeo, we included those which
reported specifically on procedures performed with autolo-
gous pericardium in adult patients (>18 years) with follow-up
data available. Case report, articles reporting on surgical tech-
nique and AVNeo series on paediatric population (<18 years)
were excluded. For the comparison with other biological sub-
stitutes, we selected a priori 3 third generation stented xeno-
grafts (i.e. Magna Ease, Trifecta and Mitroflow), 2 stentless
bioprostheses (i.e. Freedom Solo and Trifecta) and aortic
autograft (Ross procedure).

For data on other biological valve substitutes, we prespecified
that only studies reporting minimum 500 patients with at least
24-month follow-up were included, except for studies reporting
on autografts and Freedom Solo for which the threshold was set
at 200 patients. The search strategy is available in the
Supplementary Material. The reviewers screened reference lists
of included studies. The search is updated to 15 September 2020.
All papers were independently screened by 3 reviewers (A.D.,
L.D. and S.S.); conflicts were resolved by 2 reviewers (U.B. and
L.C.). In case of studies with overlapping populations, we prede-
termined that the study with the largest sample was to be
selected. Risk of bias in individual studies was assessed using the
quality in prognostic studies instrument as per published proto-
col [10].

As the majority of studies reported on a single biological valve
substitute, network meta-analysis (i.e. direct and indirect evi-
dence) could not be performed [11]. We therefore obtained
pooled estimates for each valve and we performed a head to

Table 1: Baseline characteristics of patients undergoing
AVNeo in UK series

Number of patients 55
Number of patients in each year, n (%)

2018 11 (20)
2019 19 (35)
2020 25 (46)

Number of patients operated on per surgeon, n
(%)
Surgeon #1 30 (55)
Surgeon #2 14 (26)
Surgeon #3 11 (20)

Age (years), mean (SD) 57.99 (15.03)
Male, n (%) 34 (62)
Preoperative NYHA, n (%)

1 10 (18)
2 19 (34)
3 23 (42)
4 3 (6)

Endocarditis, n (%) 8 (15)
Morphology, n (%)

Bicuspid 30 (55)
Tricuspid 25 (46)

LVEF, n (%)
Good 45 (82)
Moderate 9 (16)
Severe 1 (2)

Combined procedure, n (%) 23 (42)
Type of combined procedure, n (%)

Ascending 11 (20)
CABG 8 (15)
Excision of subaortic membrane and accessory
tissue on AMVL

1 (2)

MV repair 3 (6)
CPB time, median (IQR) 136.0 (114.5–166.0)
Cross-clamp time, median (IQR) 108.0 (95.0–131.5)
Conversion to AVR, n (%) 0 (0)
Postoperative TOE AI, n (%)

None 39 (71)
Present 16 (29)

AI: aortic insufficiency; AMVL: anterior mitral valve leaflet; AVNeo: aortic
valve neocuspidization; AVR: aortic valve replacement; CABG: coronary ar-
tery bypass grafting; CPB: cardiopulmonary bypass; IQR: interquartile
range; LVEF: left ventricular ejection fraction; MV: mitral valve; NYHA: New
York Heart Association functional class; SD: standard deviation; TOE: trans-
oesophageal echocardiography.
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head comparison of pooled estimates for each outcomes of
interest. Two separate sets of meta-analytic comparisons were
performed. The first set was performed using AVNeo as a refer-
ence substitute. The second set was performed using the best
valve substitute (i.e. Magna Ease) as the reference substitute.
Outcomes of interest were the incidence of SVD, endocarditis
and reintervention. We accounted for different follow-up dura-
tions using a Poisson model and reporting the number of events
observed per total number patient-years. A variance stabilizing
transformation (square root) was preferred and performed bet-
ter than the untransformed methods or methods using canonic-
al logit transformation due to rare events. Pooled meta-analytic
estimates for each substitute were obtained using inverse vari-
ance method with a random effect model. Estimates based on a
fixed effect model were also reported. Pooled meta-analytic esti-
mates were compared using test for subgroup differences as
described by described by Borenstein et al. [12]. Meta-analytic
results were displayed using forest plot (https://cran.r-project.
org/web/packages/forestplot/index.html). The presence of
small-study effects was verified by visual inspection of the funnel
plot and tested by fitting a regression directly to the data using
the treatment effect as the dependent variable and standard
error as the independent variable. Hypothesis of statistical het-
erogeneity was tested by means of Cochrane Q test, and extent
of statistical consistency was measured with I2, defined as 100%
� (Q � df)/Q, where Q is Cochran’s heterogeneity statistic and
df (degrees of freedom). This describes the percentage of the
variability in effect estimates that is due to heterogeneity rather
than sampling error (chance). I2 value >_75% indicated consider-
able heterogeneity.

RESULTS

UK AVNeo series

A total of 55 patients were operated on in the 2 UK centres from
January 2018 to July 2020. Table 1 provides an overview of base-
line characteristics and operative data. Mean age was 58 ± 15
years and 34 (61.8%) were males. The most common indication
was calcified aortic stenosis followed by AV endocarditis and
only 4 patients had AI. A total of 30 patients had a bicuspid AV.
Intraoperatively, there were no conversions to prosthetic valve
replacement. Intraoperative TOE showed absent (39, 71%) or
mild AI (16, 29%). Post-operative data are summarized in Table 2.
Post-operative course was uneventful for all but an 80-year-old
patient who developed pneumonia, respiratory failure and later
died of sepsis. Mean time to follow-up was 12.5 ± 0.9 months. No
patient died post-discharge. Three patients presented with endo-
carditis at follow-up (2 new occurrences of endocarditis after 5
and 12 months from index operation with 1 patient requiring
aortic reintervention and 1 recurrence of endocarditis after
2 months from index operation). Overall, freedom from death,
endocarditis, reintervention and SVD was 92.5%± 3.6% (Fig. 1A).
At echocardiographic follow-up, no patient presented with SVD
and all patients showed absent or mild AI (Fig. 1B) and very low
peak and mean transvalvular gradients (16 ± 3.7 and
9 ± 2.2 mmHg, respectively; Fig. 1C), which were stable during
follow-up. There was a significant improvement in NYHA class
compared to baseline with all but 2patients in class NYHA I–II
(Fig. 1D; P < 0.001). An overview of clinical and echocardiograph-
ic outcomes is presented in Fig. 1 and Supplementary Material,
Fig. S1.

Meta-analysis

Search results for full-text articles used for the quantitative and
qualitative analyses are reported in Supplementary Material, Fig.
S2. Overview of studies included is reported in Table 3. A total
number of 7 studies reporting on AVNeo with autologous peri-
cardium were identified including a total of 1204 patients
(Supplementary Material, Tables S1 and S2). With the addition of
the present study, a total of 1259 patients with AVNeo were
available for meta-analysis.

Other biological valve substitutes included for comparison
were Trifecta [10 studies, 8705 patients, mean weighted follow-
up (MWFU) 3.8 years], Magna Ease (3 studies, 3137 patients,
MWFU 4.1 years), Freedom Solo (4 studies, 1869 patients, MWFU
4.4 years), Freestyle (4 studies, 4307 patients, MWFU 7 years),
Mitroflow (4 studies, 4760 patients, MWFU 4.1 years) and auto-
graft AV (7 papers, 3839 patients, MWFU 9.1 years) [2–6, 15–23].
No study was found to have high risk of bias (Supplementary
Material, Table S3). Study characteristics are reported in Table 3.

Meta-analytic estimates for SVD, endocarditis and reinterven-
tion and relative comparisons are reported in Table 4 and Figs 2–
4. AVNeo was associated with an incidence rate of 0.34%, 0.45%
and 1.07%/patient-year for SVD, endocarditis and reintervention.
When the series by Ozaki was removed, pooled estimates were
0.24%, 0.58% and 0.14%/patient-year for SVD, endocarditis and
reoperation. AVNeo showed a similar incidence of valve-related
events compared to most valve substitutes included in the ana-
lysis. However, compared to Magna Ease, there was a significant-
ly higher incidence of reintervention driven by a trend towards

Table 2: In-hospital outcomes and follow-up data of patients
undergoing AVNeo in UK series

n 55
In-hospital

Postoperative stroke, n (%) 0 (0)
Postoperative MI, n (%) 0 (0)
Postoperative dialysis, n (%) 0 (0)
Reintubation, n (%) 1 (7)
Hospital death, n (%) 1 (2)
ITU stay (days), mean (SD) 5 (5.03)
LOS (days), mean (SD) 10.93 (8)
Time to follow-up (months), mean (SD) 12.51 (9)

Follow-up outcomes
Death 1 (2)
Reintervention 1 (2)
Endocarditis 3 (5)

Postoperative NYHA
1 51 (94)
2 1 (2)
3 2 (4)
4 0 (0)

Last echocardiogram
Degree of AI

Nil 43 (78)
Mild 8 (15)
Mild to moderate 4 (7)

Max gradient, mean (SD) 16.3 (6.95)
Mean gradient, mean (SD) 9.2 (4.68)

AI: aortic insufficiency; AVNeo: aortic valve neocuspidization; ITU: intensive
therapy unit; LOS: length of stay; MI: myocardial infarction; NYHA: New
York Heart Association functional class; SD: standard deviation.
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an excess incidence of SVD and endocarditis with AVNeo. Magna
Ease significantly outperformed other biological valve substitutes
in most of the comparisons. No significant statistical evidence of
small study effect was found for SVD (Supplementary Material,
Fig. S3; P = 0.26), endocarditis (Supplementary Material, Fig. S4;
P = 0.23) reintervention (Supplementary Material, Fig. S5;
P = 0.37).

DISCUSSION

In this study, we have reported the first UK experience of AVNeo
with autologous pericardium in adults with AV disease. Like pre-
vious reports, the present findings showed that AVNeo is safe
and associated with low surgical morbidity. When our results
were pooled with other available series (1259 AVNeo procedures,
MWFU 3.6 years), we found that AVNeo was comparable in
terms of SVD, endocarditis and reintervention to most biological
valve substitutes. However, AVNeo showed a significantly higher
incidence of reintervention when compared to Magna Ease Valve
driven by a non-significant excess of SVD and endocarditis. In

turn, Magna Ease outperformed all AV substitutes in most
comparisons.

While AV-sparing surgery is the gold standard for non-
degenerative AV disease (i.e. annulectasia) [23], AVR with bio-
prosthetic or mechanical prosthesis is required for most adults
with degenerative or infective AV disease. Mechanical valves pre-
sent a virtually inexistent risk of SVD but are thrombogenic and
require lifelong anticoagulation, which exposes patients to sub-
stantial lifetime risks of bleeding or thromboembolism [44], thus
increasing the use of bioprostheses in the past decade [45].
Nevertheless, biological AVR in younger patients (<69 years)
remains controversial due to accelerated calcific degeneration
observed in this group which leads to increased transvalvular
gradients, incidence of congestive heart failure, reintervention
and mortality [46, 47]. Transcatheter aortic valve implantation
(TAVI) represents another biological solution for AV disease but
its adoption in younger patients is currently not recommended.
There is also a relative contraindication to its use in bicuspid AV,
which is associated with suboptimal results after TAVI [48].
AVNeo is effective in tricuspid and bicuspid AVs alike. In case of
SVD, AVNeo can be amenable to TAVI [49].

Figure 1: Overview of the results at follow-up. (A) Kaplan–Meier freedom from composite of death, SVD, reoperation, endocarditis and after AVNeo. (B)
Postoperative changes in AI degree during follow-up. (C) Postoperative changes in AV peak gradient during follow-up. (D) Proportion of patients in each NYHA class
before and after aortic AVNeo. AI: aortic insufficiency; AV: aortic valve; AVNeo: aortic valve neocuspidization; NYHA: New York Heart Association; SVD: structural
valve degeneration.
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AVNeo preserves the natural aortic root expansion in sys-
tole with maximal effective orifice area and very low trans-
valvular gradients. Increased transvalvular gradients and
patient–prosthesis mismatch [50, 51] are independent predic-
tors of cardiac events and mortality [52] following AV surgery.
This advantage is particularly relevant where traditional bio-
prostheses have shown suboptimal performance [53, 54]. In
particular, AVNeo should also be considered as a valid option
in those with small aortic annuli or increased body mass
index [3, 51], and in presence of severe left ventricular dys-
function [55]. Complex aortic annulus enlargement [56] proce-
dures used to implant bigger size xenograft can be avoided if
AVNeo is used [55]. AVNeo should also be considered as al-
ternative to xenografts in active young active patients who
may benefit from very low transvalvular gradient and in
patients who want to avoid long-term anticoagulation
(including women of child-bearing age).

Despite potential advantages and excellent results reported
by Ozaki et al. [2], in western countries AVNeo has been
adopted mainly in children and adolescents [8, 9]. The present
AVNeo experience is the first reported in UK adult population
and is the 5th series reported in Europe. Slow adoption in
adults can be partially attributed to concerns about reprodu-
cibility and safety and the lack of mid- to long-term compari-
sons with modern bioprosthetic substitutes. Like previously
published series, we had no intraoperative conversions, no
operative morbidity nor mortality related to early valve fail-
ure. We also found that AVNeo is on par with most modern
biological AV substitutes in terms of valve-related events, ex-
cept for Magna Ease that showed the best performance in the
present analysis. It should be noted that AVNeo series tended
to include younger patients when compared to Magna Ease
series. As SVD occurs sooner and more frequently in xeno-
grafts implanted in younger patients, the superiority of
Magna Ease over AVNeo should be reassessed in a matched
population. Outcomes with AVNeo did not change after
excluding the series by Ozaki et al.

Notably, we failed to show any superiority from autografts
(i.e. Ross) over other biological valve substitutes. Although the
Ross procedure is commonly considered the gold standard
for AVR in children and young adults, its role in adults
remains controversial. Its complexity is balanced by its advan-
tages of excellent haemodynamics, potential for a permanent
AVR and no need for anticoagulation [57]. However, concerns
over development of pulmonary autograft insufficiency have
limited its application in adults. In particular, the risk of failure
after aortic autograft implantation has been reported to be
higher in patients with AI and dilated aortic annulus [57]. In
older patients, there may also be difficulty finding a pulmon-
ary artery of sufficient quality and matched size. Finally, post-
operative control of blood pressure in adults may be crucial
in avoiding autografts’ mechanical adaptation phenomena
(elastic fibre fragmentation), which can progress to root dila-
tation [57].

Limitations

Meta-analytic comparisons between valves were based on
non-randomized data with differences in the study popula-
tions and follow-up duration. Most AVNeo series consisted of
comparatively younger patients with shorter follow-up and
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Figure 2: Forest plot of the incidence rate of SVD per patient-year. CI: confidence interval; SVD: structural valve degeneration.

R
EV

IE
W

41U. Benedetto et al. / European Journal of Cardio-Thoracic Surgery

D
ow

nloaded from
 https://academ

ic.oup.com
/ejcts/article/60/1/34/6124836 by guest on 25 April 2023



Figure 3: Forest plot incidence rate of endocarditis per patient-year. CI: confidence interval.
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Figure 4: Forest plot incidence rate of reoperation per patient-year. CI: confidence interval.
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limited single-centre experience. Hence, we focused only on
valve-related outcomes (i.e. SVD) which are less influenced by
patient risk profile, but confounding cannot be excluded. Results
on postoperative transvalvular gradients were limited in the other
populations and so we were unable to perform these
comparisons.

Presently we did not include AVNeo procedures performed
with alternative tissue substitutes such as tissue-engineered bo-
vine pericardium. Results after AVNeo procedure are intrinsically
related to the nature of the material used for leaflet reconstruc-
tion and the analysis of different substitutes must be kept sepa-
rated. The majority of data on AVNeo in adult patients are
associated with the use of autologous pericardium including the
original series from Ozaki et al. [1]. Data on AVNeo using tissue-
engineered bovine pericardium are scarce and initial reports
have raised concerns on the use of this substitute during AVNeo
procedure with almost 50% of failure at 3 years [58–60].

In the present series we excluded 2 patients from those that
required reintervention for reason other than primary failure of
the Ozaki valve. One patient who originally had combined Ozaki
and mitral valve patch repair for aorto-mitral endocarditis, pre-
sented 3 months later with dehiscence of the mitral patch requir-
ing re-repair. The Ozaki valve had only mild AI but had to be
removed and replaced with a bioprosthesis to facilitate the expos-
ure and revision of the mitral valve. The second patient was an ac-
tive intravenous drug user who also had recurrence of
endocarditis with a multi-microbial extensive root abscess and
needed a hemi-Commando repair. We feel that this was related to
her very high-risk lifestyle rather than the mechanics of the Ozaki
valves. They have been included in the incidence of endocarditis.

CONCLUSION

In conclusion, the present analysis suggests that AVNeo is safe
and is associated with mid-term risk of valve-related events that
are comparable to most available biological valve substitutes. In
view of excellent haemodynamic profile achieved with AVNeo [2,
13, 14, 61] and its beneficial implications in terms of functional
recovery and survival [2, 3, 5], AVNeo can be considered as a
possible solution particularly in active young patients who wish
to avoid anticoagulation, those with small annuli and high body
mass index. We found that Magna Ease was associated with a sig-
nificantly lower risk of valve-related events compared to all other
valves, including AVNeo. Therefore, Magna Ease is potentially the
best biological choice as far as risk of reintervention is concerned.
Future comparisons between AVNeo and other biological valve
substitutes should ideally include evaluation of transvalvular gra-
dients, incidence and degree of patient–prosthesis mismatch,
index of left ventricular reverse remodelling and quality-of-life
measures. Results from larger, multicentre studies are needed to
assess the long-term outcomes following AVNeo.
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et al. Pericardial stentless valve for aortic valve replacement: long-term
results. Ann Thorac Surg 2016;102:1956–65.

[27] Wollersheim LW, Li WW, Bouma BJ, Kaya A, Van Boven WJ, Van Der
Meulen J et al. Midterm follow-up of the stentless freedom solo biopros-
thesis in 350 patients. Ann Thorac Surg 2016;102:86–92.

[28] Ennker J, Meilwes M, Pons-Kuehnemann J, Niemann B, Grieshaber P,
Ennker IC et al. Freestyle stentless bioprosthesis for aortic valve therapy:
17-year clinical results. Asian Cardiovasc Thorac Ann 2016;24:868–74.

[29] Amabile N, Bical OM, Azmoun A, Ramadan R, Nottin R, Deleuze PH.
Long-term results of Freestyle stentless bioprosthesis in the aortic pos-
ition: a single-center prospective cohort of 500 patients. J Thorac
Cardiovasc Surg 2014;148:1903–11.

[30] Pieter Kappetein A, Puvimanasinghe JPA, Takkenberg JJM, Steyerberg
EW, Bogers AJJC. Predicted patient outcome after aortic valve replace-
ment with Medtronic Stentless Freestyle bioprostheses. J Heart Valve Dis
2007;16:423–9.

[31] Mohammadi S, Kalavrouziotis D, Voisine P, Dumont E, Doyle D, Perron J
et al. Bioprosthetic valve durability after stentless aortic valve replace-
ment: the effect of implantation technique. Ann Thorac Surg 2014;97:
2011–8.

[32] Anselmi A, Ruggieri VG, Belhaj Soulami R, Flécher E, Langanay T,
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Currently, a wide range of treatment modalities exists for aortic
valve pathologies. The options range from surgical and interven-
tional replacement of the aortic valve with tissue (biological)
devices, surgical replacement with mechanical devices and com-
plex aortic valve repair strategies to preserve the native aortic
valve in selected cases. While interventional and surgical valve re-
placement with biological devices is deemed to be the treatment
of choice in elderly patients (>70 years), the preferred treatment
modality in younger patients (<60 years) is still under discussion.
For proper decision-making, the physician has to balance the
specific risks of implantation, the long-term durability of the
devices and the quality of life which may be affected by perman-
ent anticoagulation or the need for pacemaker implantation.
Hence, in younger patients below the age of 60 years, an “ideal”
replacement device should meet the following criteria: low risk of
implantation, extended long-term durability, optimal haemo-
dynamics, low risk for permanent pacemaker implantation and
no need for anticoagulation.

In 1995, Duran et al. (1) described the concept of de-novo aor-
tic valve reconstruction using autologous pericardium. Chan
et al. (2) reported a similar technique in 2011. In the same year,
Ozaki et al. (3) described a standardized technique for this pro-
cedure (Ozaki procedure, Aortic Valve Neocuspidization—
AVNeo). In addition, Ozaki developed corresponding leaflet
sizers and cutting templates, which are commercially available
and may facilitate the procedure, thus making it more
reproducible.

Although early experience with AVNeo has shown promising
results, long-term durability data are still lacking. In 2018, Ozaki
et al. reported on their experience in a series of 850 patients
undergoing AVNeo. The mean follow was 4.5 years with some
patients reaching up to 10 years (4). The authors showed a cumu-
lative incidence for reoperation of 4.2%. However, this and other
studies suggested that the mode of degeneration between a
commercially available tissue prosthesis and AVNeo using au-
tologous pericardium may be substantially different. While the
main indication for reoperation in biological prostheses seems to
be a stenotic valve, the vast majority of re-operations after
AVNeo was due to valve insufficiency or endocarditis.

During the last years, an increasing number of cardiac sur-
geons from the US, Europe, Africa and Asia has been learning the
AVNeo procedure as an alternative option, especially for younger
patients. The growing acceptance of the AVNeo procedure has
led to more and more published results from different centers.

In the current issue of this journal, Benedetto et al. (5) report
their results from two centers in the UK, together with a Meta-
Analysis on more than 1200 AVNeo cases from different centers
in Japan and across Europe. The UK experience comprises 55
patients undergoing AVNeo following the surgical technique
described by Ozaki et al. The authors showed a freedom from
the composite end-point (death, structural valve degeneration
(SVD), reoperation and endocarditis) of 92.5% over a period of
24 months. Furthermore, they achieved low transvalvular gra-
dients which are in accordance with other published data (6).
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