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Valve-in-valve (ViV) transcatheter aortic valve implantation (TAVI) emerged has a less
invasive treatment than surgery for patients with degenerated bioprosthesis. However, few
data are currently available regarding results of ViV versus TAVI in native aortic valve.We
aimed to compare hemodynamic performances and 1-year outcomes between patients who
underwent ViV procedure and patients who underwent non-ViVTAVI. This bicentric study
included all patients who underwent aortic ViV procedure for surgical bioprosthetic aortic
failure between 2013 and2017.All patientswhounderwentTAVIwere included in the analy-
sis during the same period. ViV and non-ViV patients werematchedwith 1:2 ratio according
to size, type ofTAVIdevice, age (§5 years), sex, andSTS score. Primary endpointwas hemo-
dynamic performance includingmean aortic gradient and aortic regurgitation at 1-year fol-
low-up. A total of 132 patients were included, 49 in the ViV group and 83 in the non-ViV
group. Mean age was 82.8 § 5.9 years, 55.3% were female. Mean STS score was 5.2% §
3.1%. Self-expandable valves were implanted in 78.8%of patients. At 1-year follow-up, aor-
tic mean gradient was significantly higher in ViV group (18.1§ 9.4mmHg vs 11.4§ 5.4mm
Hg; p< 0.0001) and 17 (38.6%) patients had amean aortic gradient≥20mmHg vs 6 (7.8%)
in thenon-ViVgroup (p = 0.0001).Aortic regurgitation>grade2were similar inbothgroups
(p = 0.71). In the ViV group, new pacemaker implantation was less frequent (p = 0.01) and
coronary occlusions occurred only in ViV group (n = 2 [4.1%]). At 1-year follow-up, 3
patients (2.3%) died from cardiac cause, 1 (2.1%) in the ViV group vs 2 (2.4%) in the non-
ViVgroup (p = 0.9).Therewasno stroke. In conclusion, comparedwithTAVI innative aortic
stenosis, ViV appears as a safe and feasible strategy in patients with impaired bioprosthesis.
As 1-year hemodynamic performances seembetter in nativeTAVIprocedure, long-term fol-
low-up should be assessed to determinate the impact of residual stenosis on outcomes and
durability. © 2019Elsevier Inc.All rights reserved. (AmJCardiol 2019;124:90−97)
f Cardiology, Montpellier University hospital, Montpel-

ance; bPhyMedExp, University of Montpellier, Montpel-

partment of Interventional Cardiology, Hôpital Priv�e
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The standard of care of severe aortic valvular disease
remains surgical valve replacement and bioprosthesis are
favored to mechanical valves in patients >60 years old,1
regarding to their less thrombogenicity. Despite improve-
ments in devices, bioprosthesis durability is limited with a
risk of structural degeneration with restenosis, regurgitation
or both within 10 to 20 years.2−4 In aortic position, degen-
eration rate reaches 60% to 70% of patients <65 years old
at 20 years follow-up and approximately twice less in
patients ≥65 years old.5−7 Reoperation for failed surgical
valves carries substantial morbidity and mortality risks.8−10

Recently, transcatheter aortic valve implantation (TAVI)
was considered as a reasonable alternative to surgery in
patients with native symptomatic severe aortic stenosis con-
traindicated to surgery, at high or intermediate surgical risk
in case of feasible transfemoral approach.11−17 In this con-
text, considering the high risk of cardiac surgery in patients
with degenerated bioprosthesis aortic valve, valve-in-valve
(ViV) TAVI recently emerged as a promising less invasive
treatment. Indeed, the PARTNER 2 Valve-in-Valve Regis-
try showed excellent results of ViV procedures regarding to
outcomes with a 2.7% 30-day mortality and a 12.4% 1-year
mortality as well as good hemodynamic performances with
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a mean aortic gradient of 17.6 mm Hg and less than 2% sig-
nificant aortic regurgitation (AR).18 Similar results were
found in the VIVID Registry including 459 patients with
ViV TAVI.19 However, few data are currently available
comparing aortic ViV to TAVI. The objectives of this study
were therefore to compare hemodynamic performances and
clinical outcomes in patients who underwent aortic ViV
procedure to TAVI in native aortic stenosis.
Methods

This retrospective bicentric study included all patients
who underwent aortic ViV procedure for bioprosthetic aor-
tic failure between 2013 and 2017 at Montpellier University
Hospital (France) and at Massy Hospital (France) after
heart team decision. To compare this ViV population with
patients who underwent TAVI for non-ViV procedure, all
patients who underwent TAVI for native aortic valve steno-
sis (mean aortic valve gradient ≥40 mm Hg, maximal trans-
aortic velocity ≥4 m/s or aortic valve area ≤1 cm2) during
the same period in the same center were reviewed to be
matched with ViV patients according to predefined criteria,
with a 2:1 matching ratio. Matching criteria were STS score
(<4%, 4 to 10%, >10%), size, type (self-expandable [BE]
vs balloon-expandable [SE]), generation of TAVI device,
age (§5 years), sex, and center of implantation. If all the
matching criteria were not respected, the choice of the opti-
mal matched patient was performed according to the fol-
lowing algorithm (1) main respected criteria were size,
type, and generation of TAVI device; (2) if both age and
sex were not possible to match, age criterion was a priority;
(3) if age and/or sex were not matched, we used the closer
matched body surface area (+/¡ 0.1 m2); (4) if there was
not 2:1 matched ratio, only one patient was matched. Exclu-
sion criteria were transaortic, transapical approaches, death
within the first month after the procedure for hemodynamic
assessment in both groups and bicuspid valves in the non-
ViV group. Bioprosthesis degeneration was defined accord-
ing to 2 consensus statements edited in 2017 and 2018.7,20

Three types of structural bioprosthesis dysfunctions were
defined: stenosis, regurgitation, or combined: (1) stenosis
type was defined by mean aortic gradient >20 mm Hg and/
or increasing in mean aortic gradient >10 mm Hg from
baseline; (2) regurgitation type was defined as an intrapros-
thesis regurgitation more than moderate; (3) combined
type as a combination of moderate stenosis and moderate
regurgitation.

Concerning procedural characteristics, a systematic
ECG-gated, contrast-enhanced multiple-slice helical com-
puted tomography (MSCT) (General Electric LightSpeed
VCT or ICT Philips), was performed in all patients for
annulus sizing, aortic measurements, and vascular access
assessment before TAVI. Valve size was selected according
to manufacturer’s recommendations after determination of
internal annulus area, perimeter, and mean diameter of bio-
prosthesis and of the virtual annulus on MSCT. Both BE
(Edwards Sapien XT or Sapien 3, Edwards Lifesciences
LLC, Irvine, California) and SE (Corevalve or EvolutR,
Medtronic, Inc., Minneapolis, Minnesota) devices were
implanted. All patients underwent TAVI procedure under
general or local anesthesia and the transfemoral access was
performed through a surgical cutdown or a percutaneous
approach with Prostar or double Proglide (Abbott Vascular
Devices, Redwood City, California) closure technique
according to the operator’s choice.21 Alternative access
sites (carotid, subclavian, apical, and aortic) were consid-
ered only in case of unsuitable iliofemoral anatomy. Sub-
clavian, apical, and aortic route were excluded from the
analysis. Indeed, in our center, if femoral access is not suit-
able, carotid approach is the second access used; subcla-
vian, direct aortic, or apical routes are very rare and may
include patients at higher risk. The optimal position of the
valve was checked by fluoroscopy and a rapid pacing (160
to 200 beats/min) was triggered during the implantation of
BE devices as previously described.22 A final control was
performed by aortography and transthoracic echocardiogra-
phy (TTE).

Primary end point was hemodynamic performance of the
prosthesis including mean aortic gradient and AR assessed
by TTE at 1 year follow-up. Quantification of AR was per-
formed using TTE and classified as none, mild (grade 1),
moderate (grade 2), and severe (grade 3) with combined cri-
teria as recommended for native valves.23

Secondary end points were hemodynamic performance
at 1-month, major cardiovascular events including stroke,
myocardial infarction, heart failure, rehospitalization for
cardiac causes at 1 month and 1 year as well as 1-year mor-
tality according to VARC-2 criteria.24

Patient’s baseline characteristics, procedural details, and
in-hospital outcomes were collected from a prospective
TAVI database after written consent. One-month and
1-year follow-up data were obtained from medical records
or from patients’ cardiologist. No additional testing or bio-
logical samples were specifically required for this study as
TTE were systematically performed for all patients after
TAVI at 1-month and 1-year. TTE were performed by
patients’ referents cardiologists. Parameters systematically
collected were left ventricular ejection fraction (LVEF)
(%), mean aortic transprosthetic gradient (mm Hg), pres-
ence, and grades of intra- or periprosthetic AR, mitral
regurgitation, and sPAP. All data were centralized and
reviewed by one physician expert in echocardiography.

The protocol was approved by the local ethics commit-
tee and the institutional regulatory authorities, and con-
duced according to the principles of the Declaration of
Helsinki.

Patients’ characteristics were presented using mean
§ SD for continuous variables and frequencies and pro-
portions for categorical variables. Baseline characteristics
were compared between the 2 groups using univariate
conditional logistic regression, using the group as the
dependent variable. To determine the effect of the group
on the procedures choices and on clinical outcomes during
follow-up, univariate regressions using the group as the
independent variable were performed: linear for continu-
ous outcomes, logistic for dichotomous outcomes, and
polytomous for categorical outcomes with more than
2 classes. A p value <0.05 reached the statistical signifi-
cance. Statistical analysis was performed by the depart-
ment of medical information of Montpellier University
Hospital using SAS, v.9, statistical software (SAS Insti-
tute, Cary, North Carolina).
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Results

Between January 2013 and June 2017, 2,547 patients
underwent a TAVI procedure in both centers. In the popula-
tion assessed for inclusion (2,092 patients), 79 (3.8%) died
at 1-month, 1 in the ViV group (2%) and 78 (3.8%) in the
non-ViV group, and were excluded from the hemodynamic
analysis at 1-month and 1-year. A total of 132 patients were
enrolled in the study: 49 in the ViV group and 83 in the
non-ViV group. In the 132 patients, 30-day analysis was
performed in 131 (99%) and 1-year analysis in 121 (92%)
patients (Figure 1).

In the whole study population, mean age was 82.8 §
5.9 years, 55.3% (73 patients) were female, mean STS-
score was 5.2% § 3.1%. Grade III-IV NYHA dyspnea con-
cerned 69 patients (52.3%) and 20 patients (15.2%) pre-
sented acute heart failure. Baseline characteristics are
presented in Table 1.

In the ViV group, at baseline, 29 patients (59.2%) had
stenosis of the bioprosthesis, 10 (20.4%) had AR and 9
(18.4%) presented both. Only 1 patient (2.0%) had a
patient-prosthesis mismatch. Regarding clinical variables,
patients from the ViV group had a significant higher mean
logistic EuroSCORE (29.8% § 15.4% vs 13.7% §9.0%,
p < 0.001) and were younger than patients in the non-ViV
group (81.08 § 7.34 vs 83.86 § 4.60, p = 0.003).

The transfemoral access was the main access route. Pre-
dilatation was significantly less frequent in the ViV group
Figure 1. Flo
(11.8% vs 44.3%, p = 0.003). SE valves were more fre-
quently selected than BE valves. Procedural characteristics
are presented in Table 2. Procedural success rate was
100%. There was a good balance between first and last gen-
eration TAVI devices in both groups. At 1-year follow-up,
mean aortic gradient was significantly higher in ViV group:
18.1 § 9.4 mm Hg versus 11.4 § 5.4 mm Hg in the
non-ViV group, p < 0.0001 (Figure 2). In the ViV group,
17 patients (38.6%) had a mean aortic gradient ≥20 mm Hg
versus 6 patients (7.8%) in the non-ViV group (p = 0.0001).
Paravalvular regurgitations ≥ grade 2 were similar in both
groups (6.8% in the ViV group vs 5.2% in the non-ViV
group, p = 0.71) (Figure 3a).

At 1-month, aortic gradient was significantly higher in
the ViV group (18.3 § 11.0 vs 11.6 § 9.3 mm Hg, respec-
tively, p = 0.0004) with a higher rate of patients with mean
aortic gradient ≥20 mm Hg in this group. Significant AR
rate were similar in both groups (Figures 2 and 3b, Table 3).

In the ViV group, mean aortic gradient ≥20 mm Hg,
both at 1-month and 1-year, was mainly associated with SE
valves (17 patients (94.4%) and 11 patients (64.7%),
respectively), whereas in the non-ViV group, these high
gradients included predominantly BE valves (5 patients
(71.4%) and 4 patients (66.7%), respectively.

One-month outcomes are presented in Table 3. Eleven
patients (8.4%) were hospitalized for cardiac event
(2 patients, 4.2% in the ViV group versus 9 (10.8% in the
non-ViV group, p = 0.2), 4 (3.1%) had myocardial
wchart.
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Table 1

Baseline characteristics

ViV group (n = 49) Non-ViV group (n = 83) OR [95% CI] p Value

Clinical variables

Age (years) 81.08§ 7.34 83.86§ 4.60 0,82 [0,72−0,93] 0.003

Female sex 20 (40.8%) 53 (63.9%) − 0.99

Logistic EuroSCORE (%) 29.77§ 15.41 13.72§ 8.95 1,2 [1,1−1,31] <0.001
STS-Score (%) 5.64 § 3.85 4.89 § 2.44 1,48 [1,07−2,04] 0.01

STS-Score 0.99

<4% 18 (36.7%) 29 (34.9%) −
4%-10% 28 (57.1%) 51 (61.4%) −
>10% 3 (6.1%) 3 (3.6%) −

BMI (kg/m2) 26 § 5 26 § 5 1 [0,92−1,1] 0.92

BSA (m2) 1.81 § 0.22 1.73 § 0.19 40,21 [2,51−645,54] 0.009

Hypertension 26 (53.1%) 51 (61.4%) 0,69 [0,33−1,44] 0.33

Diabetes mellitus 14 (29.2%) 18 (21.9%) 1,67 [0,67−4,16] 0.27

Dyslipidemia 20 (40.8%) 31 (37.3%) 1,15 [0,56−2,35] 0.71

Active smokers 4 (8.2%) 0 − 0.99

Coronary disease 27 (55.1%) 51 (61.4%) 0,74 [0,35−1,55] 0.42

Prior PCI 9 (18.4%) 24 (28.9%) 0,61 [0,26−1,41] 0.24

Prior CABG 13 (26.5%) 8 (9.6%) 3,03 [1,13−8,12] 0.02

Creatinine (mmol/l) 112.20§ 41.92 105.57§ 68.02 1 [1−1,01] 0.47

Chronic renal disease* 46 (93.9%) 80 (96.4%) 0,42 [0,07−2,64] 0.35

Dialysis 0 2 (2.4%) − 0.99

Chronic respiratory disease 4 (8.2%) 13 (15.7%) 0,48 [0,15−1,55] 0.22

Prior stroke 2 (4.1%) 4 (4.8%) 0,84 [0,15−4,77] 1

PAD 4 (8.2%) 20 (24.1%) 0,22 [0,06−0,79] 0.02

Supra ventricular arrhythmia 11 (22.9%) 18 (21.7%) 1,07 [0,44−2,62] 0.88

Prior PPM 4 (8.2%) 5 (6.0%) 1,3 [0,31−5,42] 0.71

Symptoms

NYHA 3-4 25 (51.0%) 44 (53.0%) 0,94 [0,47−1,88] 0.86

Acute heart failure 11 (22.4%) 9 (10.8%) 2,79 [0,94−8,3] 0.06

Angor 1 (2.0%) 8 (9.6%) 0,19 [0,02−1,54] 0.12

Syncope 0 4 (4.8%) − 0.99

Prior BAV 0 2 (2.4%) − 0.99

Echographic variables

LVEF (%) 53.71§ 12.33 58 § 10.18 0,95 [0,91−0,99] 0.009

LVEF ≤30% 5 (10.2%) 3 (3.7%) 4,33 [0,82−22,82] 0.08

Mean aortic initial gradient (mm Hg) 45.14§ 17.66 47.10§ 13.02 0,99 [0,97−1,02] 0.68

Aortic regurgitation ≥ grade 2 15 (31.2%) 7 (8.7%) 6,58 [1,85−23,46] 0.004

Mitral regurgitation ≥ grade 2 14 (28.6%) 7 (9.2%) 4,74 [1,53−14,71] 0.007

sPAP ≥60 mm Hg 13 (26.5%) 5 (6.1%) 6,21 [1,72−22,39] 0.005

Values are mean § SD or n (%).

BAV = balloon aortic valvuloplasty; BMI = body mass index; BSA = body surface area; CABG = coronary artery bypass grafting; NYHA =New York

Heart Association; PAD = peripheral arterial disease; PCI = percutaneous coronary intervention; PPM = permanent pacemaker; sPAP = systolic pulmonary

arterial pressure; STS = society of thoracic surgery.

* eGFR < 60 ml/min/1.73 m2.Odds Ratios (OR) and p values are computed using univariate conditional logistic regressions predicting the Viv or non-Viv

group. For some matching variables and for variables with null profiles, OR could not be computed.

Valvular Heart Disease/Performance and Outcomes in Valve-in-Valve 93
infarction (2: 4.17% in the ViV group vs 2: 2.4% in the
non-ViV group, p = 0.58). Permanent pacemaker was
implanted in 26 (19.9%) patients (3:6.3% in the ViV group
vs 23: 27.7% in the non-ViV group, p = 0.007). At 1-year
follow-up, 3 patients (2.3%) died from cardiac cause, 1
(2.1%) in the ViV group versus 2 (2.4%) in the non-ViV
group (p = 0.9). There was no stroke.
Discussion

This study describes a matched comparison of aortic
ViV and TAVI procedure for native aortic stenosis regard-
ing to hemodynamic performance and outcomes with 3
main findings: (1) At baseline, ViV patients were at higher
risk profile than patients from non-ViV group. (2) Mean
aortic gradient was significantly higher at 1-month and 1-
year in patient who underwent ViV procedure with compa-
rable AR rate in both groups. (3) ViV procedure was feasi-
ble and safe in terms of 1-month and 1-year clinical
outcomes. Matched criteria with a potential impact on
hemodynamic performance and outcomes were selected to
limit bias allowing a comparison between ViV and TAVI
for native aortic stenosis in this study. Indeed, the size, the
type, and generation of TAVI device may impact the results
on hemodynamic performance as previously described.18,19

Regarding to prognosis, age, sex, and STS score were
selected as matching criteria, as there were previously
described as prognostic factors in TAVI.18,19 Despite these



Table 2

Procedural characteristics

Variable Total (n = 132) ViV group (n = 49) Non-ViV group (n = 83) p Value

Approach 0.63

Transfemoral 125 (94.7%) 47 (95.9%) 78 (93.9%)

Transcarotid 7 (5.3%) 2 (4.1%) 5 (6.0%)

Device type 0.86

Balloon-expandable (BE) 28 (21.2%) 10 (20.4%) 18 (21.7%)

Self-expandable (SE) 104 (78.8%) 39 (79.6%) 65 (78.3%)

Implanted BE device size 0.97

20 mm 2 (1.5%) 1 (2.0%) 1 (1.2%)

23 mm 20 (15.1%) 7 (14.3%) 13 (15.7%)

26 mm 6 (4.5%) 2 (4.1%) 4 (4.8%)

29 mm 0 0 0

Implanted SE device size 0.91

23 mm 62 (47.0%) 25 (51.0%) 37 (44.6%)

26 mm 33 (25.0%) 11 (22.4%) 22 (26.5%)

29 mm 9 (6.8%) 3 (6.1%) 6 (7.2%)

31 mm 0 0 0

Predilatation* 31 (32.6%) 4 (11.8%) 27 (44.3%) 0.003

Postdilatationy 11 (12.2%) 5 (15.6%) 6 (10.3%) 0.47

Successful procedure 132 (100.0%) 49 (100.0%) 83 (100.0%) −

Values are mean § SD or n (%).

BE = balloon expandable; SE = self-expandable.

p Values were computed using univariate generalized linear models predicting each procedural characteristic and using the ViV or non-ViV group as the

independent factor.

* n = 95 patients.
y n = 90 patients.
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adjustments, patients from the ViV group had significantly
a higher logistic EuroSCORE, related to history of surgery.
However, Logistic EuroSCORE is not recommended for
risk stratification in patients who underwent TAVI proce-
dure.11 Both groups were different regarding to body sur-
face area, rate of previous coronary artery bypass grafting,
Figure 2. Mean aortic gradient betw
peripheral arterial disease, significant AR, mitral regurgita-
tion, pulmonary hypertension, and LVEF without impact
on long-term outcomes in our study. These findings are
consistent with the study of Tuzcu et al comparing for the
first time ViV patients with patients who underwent TAVI
for aortic native valve stenosis.25
een ViV and non-ViV group.

www.ajconline.org


Figure 3.a. Paravalvular regurgitations at 1-year. b. Paravalvular regurgitations at 1-month.
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In this study, mean aortic gradient was significantly
higher at 1-month and 1-year in patients who underwent
ViV procedure in comparison with patients who underwent
TAVI for aortic native stenosis with a mean gradient at
18.09 mm Hg and 1/3 of patients with a mean gradient
>20 mm Hg. Indeed, although the size of the TAVI device
was a matching criterion, the effective aortic annulus is
well-known as smaller in patients with previous surgical
bioprosthesis.26 These results are consistent with the litera-
ture, indeed, in the American ViV registry, 1-year mean
aortic gradient was 17.6 mm Hg and 25% of patients had a
mean aortic gradient >20 mm Hg.18 Usual risk factors of
elevated mean gradient after ViV procedure are smaller sur-
gical bioprosthesis, stenosis type of degenerated biopros-
thesis, and level of implantation.19,25−27

Moreover, hemodynamic profile remained stable at
1-month and 1-year in our population consistent with results
from others studies.18,26 Finally, in our study, significant AR
was comparable between ViV group and non-ViV group,
with a low incidence of AR ≥ grade 2 (10.42%) comparable
with results from ViV registries.18,19,26 Mean gradient is con-
stantly higher in ViV procedure in comparison to TAVI for
native aortic stenosis in the literature.18,19,25−28 However,
results of our study may suggest a higher implantation depth
with a supra-annular position of TAVI devices in surgical
bioprosthesis to improve hemodynamic results.29
In our study, 1-month and 1-year mortality were 2% and
2.08% in the ViV group, comparable with the mortality
rates in the non-ViV group. The mortality rates in our study
are lower than previously described in the literature for
patients who underwent aortic ViV procedure.18,19,26 These
results may be explained in one hand by the relatively low
surgical risk of our population suggested by the mean STS
score around 5.6% and in contrast by a learning curve and
improvements in the technique suggested by the relatively
recent study including patients since 2013. A learning curve
in ViV procedure was suggested for the first time by Webb
et al.30 Patients in the ViV group experienced a higher rate
of coronary occlusion than patients implanted with TAVI
for native aortic valve stenosis, as previously described.19

A careful examination of preprocedural MSCT should be
performed to limit this risk. In our study, patients from ViV
group experienced a low rate of pacemaker (6.1%) as previ-
ously reported. Indeed, in registries, ViV patients reach a
low rate of pacemaker implantation with a potential protec-
tive effect of the rigid annular ring of surgical bioprosthesis
on conduction pathways but also because of previous
implantation performed after surgery.18,25 In our study,
although mean aortic gradient was significantly higher in
ViV patients, 1-year mortality was not higher in compari-
son with patients who underwent TAVI for native aortic
valve stenosis. These results are consistent with the



Table 3

1-month outcomes

Total (n = 132) ViV group (n = 49) Non-ViV group (n = 83) p Value

Clinical outcomes

Death 0 0 0 −
Need for second device 0 0 0 −
Conversion to surgical aortic valve replacement (SAVR) 0 0 0 −
Annulus rupture 0 0 0 −
Coronary occlusion 2 (1.5%) 2 (4.1%) 0 −
Need for PPM 24 (18.2%) 3 (6.1%) 21 (25.3%) 0.01

Major vascular complication* 15 (11.4%) 4 (8.2%) 11 (13.3%) 0.38

Stroke 2 (1.5%) 1 (2.0%) 1 (1.2%) 0.71

Acute renal failure 0 0 0 −
Rehospitalization for cardiac cause 5 (3.8%) 1 (2.1%) 4 (4.8%) 0.44

Treatment

Single antiplatelet therapy 30 (23.4%) 12 (26.1%) 18 (21.9%) 0.60

Double antiplatelet therapy 82 (64.1%) 25 (54.4%) 57 (69.5%) 0.09

Oral anticoagulation alone 26 (20.3%) 9 (19.6%) 17 (20.7%) 0.88

Oral anticoagulation and single antiplatelet therapy 14 (10.9%) 5 (10.9%) 9 (10.9%) 0.99

Oral anticoagulation and double antiplatelet therapy 3 (2.3%) 1 (2.2%) 2 (2.4%) 0.92

Hemodynamic outcomes

Mean aortic gradient (mm Hg) 13.4 § 8.9 18.3 § 10.9 11.6 § 9.3 <0.0001
Mean aortic gradient ≥ 20 mm Hg 25 (18.9%) 18 (37.5%) 7 (8.4%) 0.0002

Paravalvular regurgitation ≥ grade 2 12 (9.2%) 5 (10.4%) 7 (8.4%) 0.71

Values are mean § SD or n (%).

PPM= permanent pacemaker.

*Defined by ischemia or major bleeding BARC ≥2.p-values were computed using univariate generalized linear models predicting each outcome and using

the ViV or non-ViV group as the independent factor.
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literature with no impact of mean aortic gradient >20 mm
Hg on 1-year mortality in ViV patients.26 Moreover, in
FRANCE 2 registry, 1-year mortality was similar between
ViV procedures and TAVI in native aortic stenosis.28 Our
study may have some limitations. The first limit of this
study is the presence of potential confounder factors despite
the utilization of matching criteria. However, despite select-
ing age as a matching criterion, the mean age was different
between the 2 groups but age-adjusted analyses performed
in all the following regression models has not change our
univariate results (data not shown). Patients from the ViV-
group had also higher rates of previous mitral regurgitation,
pulmonary hypertension, lower LVEF, and previous CABG
rising the higher risk of this population without clinical sig-
nificance. Secondarily, despite the enrolment of patients in
2 centers, the sample size remains relatively small with few
patients who underwent ViV procedure. Finally, the statisti-
cal powerful of this study is limited with a low incidence of
outcomes in each group.

In conclusion, Aortic ViV procedure for degenerated bio-
prosthesis, performed in patients with intermediate risk pro-
file, appears feasible, safe, and effective with comparable
clinical outcomes than in patients who underwent TAVI in
native aortic stenosis. However, hemodynamic results are
slightly different, in favor of TAVI for native aortic stenosis.
Long-term follow-up should be assessed to determinate the
impact of residual stenosis on outcomes and durability.
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