W) Check for updates

Catheterization and Cardiovascular Interventions WI LEY

| ORIGINAL ARTICLE - BASIC SCIENCE @ETEEED)

Single Centre Experience With the Balloon-Expandable
Myval Transcatheter Aortic Valve System in Patients
With Bicuspid Anatomy: 1 Year Follow-Up

Balazs Magyari* | Balint Kittka* | Ilona Gojak' | Gabor Kasza® | Kristéf Schonfeld"? | Léaszlé Botond Szapary™? |
Mihaly Simon"? | Rudolf Kiss' | Andrea Bertalan' | Edit Varady* | Istvan Szokodi'? | Ivan Horvéith'?

'Heart Institute, Medical School, University of Pécs, Pécs, Hungary | 2Szentz’igothai Research Centre, University of Pécs, Pécs, Hungary | 3Department of
Vascular Surgery, Medical School, University of Pécs, Pécs, Hungary | “Department of Medical Imaging, Medical School, University of Pécs, Pécs, Hungary

Correspondence: Balazs Magyari (magyari.balazs@pte.hu)
Received: 2 July 2025 | Revised: 22 March 2026 | Accepted: 16 April 2026
Funding: National Research, Development, and Innovation Office of Hungary, Grant/Award Number: NKFIH K120536

Keywords: annular rupture | balloon expendable transcatheter heart valve |bicuspid aortic valve | paravalvular leak | permanent pacemaker
implantation | TAVR

ABSTRACT

Background: Transcatheter aortic valve implantation (TAVI) in bicuspid aortic valve (BAV) anatomy remains challenging due
to anatomical complexity and limited trial data. New-generation balloon-expandable valves, such as Myval, require further
evaluation in this subgroup.

Aims: To report 1-year VARC-3 outcomes following TAVI procedure with the Myval transcatheter heart valve (THV) in BAV
anatomy.

Methods: From December 2019 to July 2023, 52 consecutive BAV patients at moderate-to-high surgical risk or deemed
unsuitable for surgery underwent TAVI with the Myval THV. Outcomes, assessed per VARC-3 definitions, were compared to
217 trileaflet aortic valve (TAV) patients in unmatched and propensity score-matched cohorts.

Results: At 1 year, BAV and TAV patients showed no significant differences in all-cause mortality (3.9% vs. 10.2%, p = 0.185),
cardiac mortality (0% vs. 2.3%, p = 0.587), or stroke (3.9% vs. 2.8%, p = 0.654) regarding an unmatched comparison. In the
matched analysis, all-cause mortality and stroke were 3.9% and 1.9%, respectively, with no cardiac deaths. Endocarditis was rare
(1.9% vs. 1.4%, p=0.579); no valve thrombosis occurred. At 1 year, 94% of matched patients were in NYHA class I. Echo-
cardiographic parameters remained stable; no moderate/severe paravalvular regurgitation was observed in BAV patients.
Kaplan-Meier analysis revealed no differences in survival or composite outcomes. Technical and device success rates exceeded
95%; early safety was limited by a high incidence of non-vascular type 2-4 bleeding events. Based on the analyses, the relatively
high postprocedural PPI rate (unmatched BAV vs. TAV: 34.0% vs. 30.4%, p = 0.429; matched: 34.0% vs. 24.0%, p = 0.274) is more
likely attributable to patient-related characteristics rather than device-related complications, and remained unchanged fol-
lowing hospital discharge.

Conclusions: TAVI with the Myval THV in real-world BAV patients is safe and effective with excellent hemodynamic
performance at 1 year follow-up. This may reinforce the use of this device in this anatomically complex population.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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1 | Introduction

Bicuspid aortic valve (BAV) as the most common congenital
disease plays a special role in the TAVI field for several reason;
1, BAV anatomy often coexists with larger aortic dimensions [1]
therefore not suitable for all available transcatheter heart valve
(THV) systems; 2, the pronounced asymmetry of the aortic
valve predisposes patients to develop aortic stenosis (AS) or
aortopathy at a younger age, with prolonged life expectancy [2].
3, there is a lack of randomized clinical trial data for this subset
of AS patients, as they were excluded from pivotal TAVT trials,
resulting in a lower guideline recommendation (Class 2b) for
TAVI in this group [3]. 4, the advantages and disadvantages of
balloon-expandable versus self-expandable THV devices are
more pronounced in BAV anatomy. Balloon-expandable valves
(BEVs), with their higher radial force and more uniform cir-
cular expansion, can reduce paravalvular leak (PVL) but carry a
higher risk of annular rupture [4]. Conversely, self-expandable
valves (SEVs) are associated with a higher incidence of PVL and
lower procedural success rates, although the risk of annular
rupture is reduced [5]. 5, Considering that patients with BAV
anatomy are often classified as having a low surgical risk profile
due to their younger age, the importance of long-term valve
durability, particularly when compared to surgical aortic valve
replacement (SAVR), is unequivocal.

This study presents 1-year follow-up data on patients with BAV
treated using the Myval THV system (Meril Life Sciences Pvt.
Ltd., Vapi, India). The analysis was conducted in accordance
with the Valve Academic Research Consortium-3 (VARC-3)
definitions. Additionally, as in our previous report, post-
procedural and 30-day outcomes for the same patient cohort
were initially assessed using the VARC-2 definitions [6], in this
study, these outcomes were re-evaluated based on the updated
VARC-3 definitions.

2 | Methods
2.1 | Study Design

This study is a single-center experience. Data were collected
retrospectively but recorded in our centralized electronic med-
ical data collecting system (e-MedSolution system) as part of
standard care; therefore, this study can be considered real-time,
online data collection. Data collection was approved by the
Local Ethical Committee (9435-PTE 2022).

2.2 | Patient Population

The study population remains consistent with our previous
work [6], including all cases utilizing the Myval THV system
performed between November 2019 and July 2023 in patients
with significant AS and BAV anatomy. Importantly, this study,
which includes all-comer bicuspid patients with a high pro-
portion of anatomically high-risk features for long-term all-
cause mortality, represents real-world data in this field. The
comparison between patients with bicuspid and trileaflet anat-
omy remained unchanged and was conducted both in an
unmatched manner and following propensity score matching.

The methodology of the propensity score matching used to
adjust for baseline and procedural differences between BAV and

TAV patients [7] was described in detail in our previous pub-
lication [6]. In brief, BAV versus TAV status served as the
dependent variable, and the propensity scores were estimated
using the following covariates:

« Demographics: age, sex, body mass index;

« Comorbidities: hypertension, diabetes mellitus, dyslipide-
mia, ischemic heart disease, prior myocardial infarction,
prior percutaneous coronary intervention (PCI), prior cor-
onary artery bypass grafting, peripheral artery disease,
cerebrovascular disease, COPD, permanent pacemaker
implantation (PPI), atrial fibrillation;

« Laboratory and echocardiographic parameters: serum cre-
atinine, hemoglobin, estimated glomerular filtration rate,
mean aortic valve gradient, and left ventricular ejection
fraction;

o Risk scores and functional status: New York Heart Associ-
ation (NYHA) class, Society of Thoracic Surgery (STS)
score, and EuroSCORE II.

Propensity scores were calculated using a logistic regression
model, and matching was performed with a greedy nearest-
neighbor algorithm applying a caliper width of 0.20. The
resulting standardized mean differences (SMDs) before and
after matching are shown in Figure 1.

2.3 | Device Description and Procedure

The technical specifications of the Myval THV (Meril Life
Sciences Pvt. Ltd., Vapi, India) were previously detailed in
the Myval-1 study [7]. The main features are; i, the device
features bovine pericardium leaflets mounted on a nickel-
cobalt alloy frame with anticalcification treatment. ii, its
unique cell design enhances radial force and employs inter-
nal and external sealing tissue to minimize PVL. iii, the valve
is available in standard sizes (20, 23, 26, 29 mm), intermedi-
ate sizes (21.5, 24.5, 27.5 mm), and extra-large sizes (30.5 and
32mm), all of which are compatible with the 14 Fr Python
sheath.

2.4 | Study Endpoints and Follow-Up

The aim of this study was to analyze the 1-year follow-up
data. Additionally, as our previous report utilized VARC-2
criteria for procedural and 30-day follow-up, these data were
re-evaluated in accordance with the latest VARC-3 defini-
tions, as recommended [7]. The primary endpoint at 30 days
included: all-cause mortality, any stroke, VARC type 3/4
bleeding, acute kidney injury (AKI) (stages 2, 3, and 4),
moderate or severe prosthetic valve regurgitation, new-onset
conduction disturbances requiring PPI, and major vascular
complications. Secondary endpoints included the individual
components of the primary endpoint, as well as technical
success, device success, and early safety outcomes at 30 days.
Furthermore, at 1-year, clinical efficacy was assessed based
on freedom from all-cause mortality, stroke, and hospital-
ization for procedure- or valve-related causes. All relevant
clinical outcomes were analyzed in both propensity-score-
matched and unmatched populations.
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FIGURE 1 | Standardized mean differences (SMDs) of baseline covariates before (open circles) and after matching (filled circles). AF, atrial

fibrillation; AMI, acute myocardial infarction; BMI, body mass index; CABG, coronary artery bypass grafting; CAD, coronary artery disease;
COPD, chronic obstructive pulmonary disease; LVEF, left ventricle ejection fraction; mAVG, mean aortic valvular gradient; PAD, peripheral arterial

disease; PCI, percutaneous coronary intervention.

2.5 | Statistical Methods

All relevant clinical outcomes were analyzed both in the pro-
pensity score-unmatched and matched groups. The details of
the propensity score matching were reported in our previous
study [6]. Continuous variables are presented as mean +
standard deviation. Baseline characteristics and echocardio-
graphic measurements were compared using the two-sample
t-test. Categorical variables were compared using Chi-squared
test or, in the case of rare events, by Fisher's exact test. We
compared the survival outcomes by presenting the
Kaplan—Meier curves and the log-rank test. We used the
p <0.05 criterion for statistical significance. All analyses and
figures were prepared by the R program version 4.1.3.

3 | Results
3.1 | Baseline Characteristics

As the study population remained unchanged, baseline char-
acteristics also remained consistent. In summary, during the
study period, the TAVR procedure was performed on 269 pa-
tients using the novel balloon-expandable THV device. Of these,
217 patients (80.7%) had a trileaflet aortic valve (TAV), and 52
patients (19.3%) had a BAV as determined by CT imaging. After

propensity score matching, 52 matched pairs were available for
evaluation.

In our patient cohort, the distribution of the different Sievers
morphologies was as follows: type 0 in 13 patients (25%), type 1a
in 33 patients (63.5%), type 1b in 5 patients (9.6%), and type 2 in 1
patient (1.9%). Among the 39 raphe-type BAV patients, CT scans
revealed that 9 patients (23%) had neither calcified raphe/nor
excessive leaflet calcification, 10 patients (26%) had either calci-
fied raphe or excessive leaflet calcification, and 20 patients (51%)
had both calcified raphe and excessive leaflet calcification.
Considering these CT-based subcategories and referencing the
findings of Sung-Han Yoon et al., our BAV cohort was con-
sidered to be at high risk for long-term all-cause mortality [7].

In the unmatched cohort, patients with BAV were significantly
younger (71.0+7.1 vs. 76.0+6.9, p<0.001), had a higher
prevalence of pulmonary disease (25.0% vs. 12.4%, p =0.023),
and demonstrated a lower Euroscore II value (3.3+3.2 vs.
5.2+5.4, p=0.002). The incidence of prior coronary artery
bypass grafting was significantly higher in the TAV cohort
(19.4% vs. 7.7%, p = 0.045). While ischemic heart disease and
previous PCI were more frequent in the TAV cohort, the dif-
ferences were not statistically significant (45.2% vs. 30.7%,
p = 0.059; 36.4% vs. 23.1%, p = 0.068, respectively). Although the
aortic valve calcium score was intentionally higher in the BAV
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cohort, this difference did not reach statistical significance
(3911 + 2554 vs. 3238 + 1682, p =0.081). Following propensity
score matching, the difference in calcium scores disappeared
(3911 + 2554 vs. 3574 + 1769, p = 0.444), despite calcium score
not being included as a matching covariate. No significant dif-
ferences were observed in the examined covariates within the
propensity-matched cohort.

Detailed data regarding the baseline characteristics are sum-
marized in Table 1.

TABLE1 |

3.2 | VARC-3 Outcomes Regarding the
Unmatched Comparison

321 | Primary Endpoint at 30 Days

In the overall cohort, five deaths occurred in the TAV group
within 30 days, including three cases during the index hospi-
talization, resulting in a 30-day all-cause mortality rate of 2.3%
for the TAV cohort and 1.8% for the total study population. No
deaths were reported in the BAV cohort.

Baseline demographics and clinical parameters of the whole study population and after propensity score matching.

Unmatched (n = 269)

Matched (n =52)

Baseline characteristics of the study Trileaflet Bicuspid Trileaflet Bicuspid
population (n = 269) (n=217) (n=52) p value (n=52) (n=52) p value
Age (years) 75+73 76 + 69 71+71 < 0.001* 72.3 +89 71+71 0.430
Men (n/%) 165 (61.3) 131 (60.4%) 34 (65.4) 0.505 37 (71.1) 34 (65.4) 0.527
Body mass index (kg/mz) 29+5.3 29.3+53 28.1+5.4 0.165 28.1+5.3 28.1+5.4 0.997
Body surface area (m?) 1.94+0.2 1.95+0.24 1.92+0.23 0.254 1.95+0.26 1.92+0.23 0.487
Hypertension 262 (97.4) 211 (97.2) 51 (98.1) 0.732 51 (98.1) 51 (98.1) 1.0
Diabetes mellitus 116 (43.1) 98 (45.2) 18 (34.6) 0.168 17 (32.7) 18 (34.6) 0.836
Hyperlipidemia 243 (90.3) 197 (90.8) 46 (88.5) 0.611 46 (88.5) 46 (88.5) 1.0
NYHA class III or IV 223 (82.9) 182 (83.9) 41 (78.8) 0.387 43 (82.7) 41 (78.8) 0.619
Ischaemic Heart Disease 114 (42.4) 98 (45.2) 16 (30.7) 0.059 17 (32.7) 16 (30.8) 0.833
St.p. MI 62 (23) 53 (24.4) 9 (17.3) 0.274 9 (17.3) 9 (17.3) 1.0
St.p. PCI 91 (33.8) 79 (36.4) 12 (23.1) 0.068 13 (25.0) 12 (23.1) 0.819
St.p. CABG 46 (17.1) 42 (19.4) 4(7.7) *0.045 4(7.7) 4(7.7) 1.0
Peripheral artery disease 40 (14.9) 31 (14.3) 9 (17.3) 0.582 8 (15.4) 9 (17.3) 0.791
Cerebrovascular disease 38 (14.1) 32 (14.7) 6 (11.5) 0.551 4 (7.7) 6 (11.5) 0.506
COPD 40 (14.9) 27 (12.4) 13 (25.0) *0.023 10 (19.2) 13 (25.0) 0.478
Previous BAV 10 (3.7) 9(4.1) 1(1.9) 0.446 3 (5.8) 1(1.9) 0.308
Permanent PM 25 (9.3) 23 (10.6) 2 (3.8) 0.132 2 (3.8) 2 (3.8) 1.0
Atrial fibrillation 53 (19.7) 46 (21,2) 7 (13.5) 0.208 9 (17.3) 7 (13.5) 0.587
Logistic EuroSCORE (%) 14.9+144 15.5+15.2 12.2+10.4 0.131 11.3+10.8 12.2+10.4 0.663
Logistic EuroSCORE 4.8 +5.1 52+54 33+3.2 *0.002 32425 33+3.2 0.770
11 (%)
STS score (%) 6.2+4.3 6.4+4.4 52+33 0.069 4.7+3.9 52+3.3 0.505
Calcium score of the 3374+ 1174 3238 + 1682 3911 + 2554 0.081 3574 +1769 3911 + 2554 0.444
aortic valve
Serum creatinine 101.8+44.8  103.5+48.1 94.6 +25.8 0.199 96.4 + 31.3 94.6+258  0.754
(umol/L)
Estimated GFR (ml/min) 67.6 +26.4 66.6 +27.2 71.9£22.9 0.188 72.3+£29.2 71.9 +£22.9 0.952
St.p. MVR 4 (1.5) 4 (1.8) 0 (0.0) 0.324 0 (0.0) 0 (0.0) NA
St.p. AVR 1(0.4) 1(0.5) 0 (0.0) 0.624 0 (0.0) 0 (0.0) NA
Dialysis 3 (1.1) 2 (0.9) 1(1.9) 0.537 0 (0.0) 1 0.315
Procedure status

Elective 253 (94) 204 (94) 49 (94.2) 0.952 48 (92.3) 49 (94.2) 0.696

Urgent 15 (5.6) 12 (5.5) 3 (5.8) 0.946 3 (5.8) 3 (5.8) 1.0

Acut 1 (0.4) 1(0.5) 0 (0.0) 0.64 1(1.9) 0 (0.0) 0.315

Abbreviations: St.p. AVR, previous aortic valve replacement; BAV, balloon aortic valvuloplasty; St.p. CABG, previous coronary artery bypass gafting; COPD, chronic

obstructive pulmonar disease; St.p. MI, previous myocardial infarction; St.p. MVR, previous mitral valve replacement; St.p. PCI, previous percutaneous coronary

intervention. *:statistically significance.
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Stroke occurred in three patients within the unmatched popu-
lation: two cases (0.9%) in the TAV group and one case (1.9%) in
the BAV group. All events occurred during the index procedure.
One transient ischemic attack (TTIA) was detected exclusively in
the BAV cohort during hospitalization.

Major bleeding events—defined as BARC type 3 or 4—along
with AKI of stage 2-4 occurred infrequently in both cohorts.
However, severe aortic regurgitation was not observed in
any patient; moderate prosthetic regurgitation occurred in
five TAV patients (2.3%) and in one BAV patient (1.9%).

The rate of PPI due to new-onset of conduction disturbances
remained unchanged following hospital discharge, irrespective
of anatomical subgroup status (TAV vs. BAV, 30.4% vs. 34%,
p =0.429). Overall, a major vascular complication occurred in
two cases: one case in the BAV cohort and one case in the TAV
cohort, where the unsuccessful retrieval of the THV required
vascular surgery, resulting in subsequent mortality.

Severe complications with potential fatal outcomes, such as
multiple THV implantation or rehospitalization due to THV-
related complications, were absent or occurred only in a single
case, where, due to THV malpositioning, sternotomy and con-
version to open-heart surgery were necessary.

A mean transvalvular gradient> 20 mmHg at discharge was
identified in five TAV patients (1.9%). In one case, the elevated
gradient was attributed to a residual subvalvular obstruction
due to systolic anterior motion (SAM) of the mitral valve.
Another patient had an extremely high baseline mean gradient
(85mmHg), and although the post-implant gradient
remained > 20 mmHg, it represented a substantial hemo-
dynamic improvement. In a third case, the elevated gradient
was resolved completely by the 1-year follow-up. One patient
underwent TAVI into a pre-existing surgical bioprosthesis,
which resulted in an expectedly elevated but clinically accept-
able mean gradient. In one additional case, no clear etiology for
the high gradient could be identified.

There were no statistically significant differences in primary or
secondary endpoints across any of the comparison groups. Data
are detailed in Table 2.

3.22 | Composite Endpoints—Technical Success

Technical success at the time of exiting the procedure room was
achieved in 261 patients (97%) across the overall study popu-
lation, 211 cases (97.2%) for TAV, and 50 cases (96.2%) for BAV
anatomy.

In the TAV cohort, failure of THV implantation and
unsuccessful retrieval of the delivery system occurred in one
patient, in whom vascular surgery was required to remove
the unsuccessfully implanted THV device. This vascular
surgery related to the device was reported as a major access-
related complication according to the pVARC-3 criteria. In
another case involved THV malpositioning, the SAVR was
necessary.

In the BAV cohort, failure of THV implantation or THV mal-
positioning was absent, and only a single vascular surgery
performed resulted in a major vascular complication.

There were no statistically significant differences between the
TAV and BAV cohorts, regarding technical success.

3.2.3 | Composite Endpoints—Device Success

Device success was achieved in 247 patients (91.8%) across the
total study population, with no statistically significant differ-
ences observed between the TAV and BAV cohorts (90.3% vs.
94.2%, p = 0.587). The reduction in device success rate relative
to technical success was primarily attributable to events related
to mortality and the intended performance of the valve. While
no deaths occurred in the BAV cohort, in the TAV cohort, five
deaths were reported, from them cardiovascular mortality was
detected in two cases (including one valve-related case) and
non-cardiac mortality in three cases. No other components of
this composite endpoint were identified.

According to the VARC-3 criteria, intended valve performance
was achieved in 253 patients (95.8%). In the TAV cohort, the
absence of intended performance was due to elevated mean
transvalvular gradients in five cases and moderate aortic
regurgitation in five cases. In the BAV cohort, one case failed to
meet the valve's intended performance criteria due to moderate
aortic regurgitation.

3.24 | Composite Endpoints—Early Safety at 30 Days

In addition to all-cause mortality, early safety endpoints
included stroke, which occurred in only a minority of patients:
two cases (0.9%) in the TAV cohort and one case (1.9%) in the
BAV cohort.

Type 2-4 bleeding events, as defined by VARC-3 criteria, were
observed in 125 patients (47.3%) within the total study popu-
lation; 96 patients (45.3%) in the TAV and 29 patients (55.7%) in
the BAV cohort (p =0.164). In the TAV cohort, type 2 bleeding
occurred in 90 patients (42.5%), type 3 in five patients (2.3%),
and type 4 in one patient (0.5%). Among these bleeding events,
one major vascular complication and 19 minor vascular com-
plications were associated with type 2 or 3 bleeding. The sole
type 4 bleeding event—a fatal urological hemorrhage—
occurred in the TAV cohort. Regarding the BAV cohort, only
type 2 bleeding was reported, accompanied by six minor vas-
cular complications. Except for the aforementioned fatal type 4
bleeding (BARC 5b) in the TAV cohort, which occurred prior to
the 30-day follow-up, all bleeding events took place during the
index hospitalization.

PPI was mandatory during the index hospitalization in 59
patients (30.4%) in the TAV cohort and in 17 patients (34%)
in the BAV cohort. These rates remained unchanged
through the 30-day follow-up period. No additional surger-
ies or device-related interventions were reported after
discharge.

3.2.5 | Composite Endpoints—Clinical Efficacy (at 1 Year)

At the 1-year follow-up, new all-cause mortality was observed in
17 patients within the total TAV cohort and two additional
deaths in the BAV cohort. Taking all these into consideration,
the 1-year all-cause mortality, cardiac mortality, and stroke
rates were 8.9%, 1.9%, and 3%, respectively, regarding the total
study population. During this follow-up period, infective en-
docarditis occurred in four cases (three case in the TAV cohort
and one case in the BAV cohort), resulted in a 1.5% for THV-IE
(details below).
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n=>52
0 (0%)
0 (0%)

n=>52
0 (0%)
0 (0%)

1
0.587

n=>52
0 (0%)
0 (0%)

=212
0 (0%)

5 (2.3%)

n

=264
0 (0%)

5 (1.8%)

n

(Continued)
Hospitalisation for valve-related symptoms or

worsening congestive heart failure
Incidence of patients with mAG > 20 mmHg

Secondary endpoints at 30 days

Abbreviations: CPB, cardiopulmonary bypass; mAG, mean aortic gradient; PPI, permanent pacemaker implantation; TIA, transient ischaemic attack.

TABLE 2

Considering the 17 death ceases in the TAV cohort, 4 deaths
were attributed to cardiac causes, while additional causes
included stroke (4 cases, 3 of which were fatal), malignancy (3
cases), sepsis (3 cases), and one case each of COVID-19 pneu-
monia, ileus, and gastrointestinal bleeding. This corresponded
to 1-year all-cause mortality, cardiac mortality, and stroke rates
of 10.2%, 2.3%, and 2.8%, respectively. Rehospitalization due to
valve-related causes occurred in three patients, all due to
infective endocarditis. Among these, one patient underwent
successful SAVR, another also underwent SAVR but died due to
multi-organ failure secondary to sepsis, and the third patient
died without surgical intervention. The 1-year incidence of
endocarditis in the TAV cohort was 1.4%, with no cases of valve
thrombosis observed.

In the BAV cohort, the causes of the two new deaths were
malignancy in one case and sepsis with urogenital origin in
another. A new stroke occurred in one patient. As such, the
1-year all-cause mortality, cardiac mortality, and all-stroke rates
in the BAV group were 3.9%, 0%, and 3.9%, respectively. One
patient in the BAV group was diagnosed with THV-related
endocarditis and successfully underwent SAVR. The 1-year
incidence of endocarditis was 1.9%, with no evidence of valve
thrombosis.

Detailed data regarding the composite endpoints are summa-
rized in the Table 3.

Functional status, assessed by the NYHA classification, demon-
strated significant improvement following the TAVI procedure
across both anatomical groups and timepoints. In this unmatched
comparison, at baseline, most patients presented with advanced
symptoms: 77% were in NYHA class III and 6.3% in class IV. The
distribution was similar in the bicuspid (71% class III, 7.7% class
IV) and trileaflet (78% class III, 6.0% class IV) subgroups. At
1-month follow-up, 84% of patients in the total cohort were in
NYHA class I and 15% in class II. Functional improvement was
observed in both groups, with 88% of BAV and 83% of TAV pa-
tients achieving class I status. At 1 year, these improvements were
sustained: 89% of the overall cohort remained in class I, 10% in
class IT, and only 1.2% in class III. Among BAV patients, 92% were
in class I, compared to 88% in the TAV cohort.

Detailed data are summarized and visualized in Figure 2.

The 12-month all-cause survival was high across both bicuspid
and trileaflet cohorts. In the unmatched population, a non-
significant trend toward better survival was observed in the
bicuspid group (log-rank p = 0.17), though event rates remained
low overall.

Freedom from the composite clinical endpoint at 12 months—
comprising death, stroke, rehospitalization due to valve-related
causes, and valve dysfunction—was high in both anatomical
groups. In the unmatched cohorts, there was no significant differ-
ence between bicuspid and trileaflet patients (log-rank p =0.85).
Detailed data are summarized and visualized in Figure 3.

3.3 | VARC-3 Outcomes Regarding the Matched
Comparison

3.3.1 | Primary Endpoint at 30 Days

No deaths occurred in the matched cohort during the 30-day
follow-up, regardless of the valve anatomy. Moderate prosthetic
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FIGURE 2 | Patient distribution according to NYHA functional class regarding the unmatched (A), and after propensity matched (B), trileaflet
versus bicuspid comparison. NYHA functional class improved significantly in every patient cohort from baseline to 30-day follow-up and sustained
over the studied period (patient at NYHA III/IV vs. NYHA I/II, p<0.0001 for all comparisons). [Color figure can be viewed at

wileyonlinelibrary.com]

regurgitation occurred in two matched TAV patients (3.8%) and
one BAV patient (1.9%). No additional stroke events, major
bleedings (BARC 3-4), or AKI stage 2-4 events occurred beyond
those described above. The rate of PPI rates did not change after
discharge and was irrespective of anatomical subgroup status
(TAV vs. BAV, 24% vs. 34%, p =0.274).

Severe complications with potential fatal outcomes (sternotomy,
multiple THV implantation, rehospitalization due to THV-related
complications) were absent. Moreover, intended valve perform-
ance regarding a mean transvalvular gradient > 20 was also absent
in this patient comparison.

There were no statistically significant differences in primary or
secondary endpoints across any of the comparison groups. Data
are detailed in Table 2.

3.3.2 | Composite Endpoints—Technical Success

Technical success at the time of exiting the procedure room was
achieved in 52 patients (100%) in the TAV cohort, and in 50
patients (96.2%) in the BAV cohort.

Failure of THV implantation or THV malpositioning was
absent, regardless of the valve anatomy. Moreover, in the TAV
cohort, there was a need for vascular surgery. In the BAV
cohort, a single vascular surgery was performed resulted in a
single major vascular complication. There were no statistically
significant differences between the TAV and BAV cohorts re-
garding technical success (Central Illustration 1).

3.3.3 | Composite Endpoints—Device Success

Device success was achieved in 50 patients (96.2%) in the TAV
cohort and in 49 patients (94.2%) in the BAV cohort with no
statistically significant differences (p =1.0). There were no
deaths in either the TAV cohort or the BAV cohort.

The reduction in device success rate relative to technical suc-
cess was primarily attributable to events related to the intended
performance of the valve; two cases in the TAV and one case in

the BAV cohort. All of these three cases failed to meet the
valve's intended performance criteria due to moderate aortic
regurgitation.

3.34 | Composite Endpoints—Early Safety at 30 Days

Regarding the early safety, freedom from mortality were 100%
regardless of the valve anatomy, and only one stroke case oc-
curred in the BAV cohort, while no stroke events were reported
in the TAV cohort.

Considering the VARC-3 criteria, only type 2 bleeding events
occurred in this matched comparison; 20 cases (38.5%) in the
TAV and 29 cases (55.7%) in the BAV cohort (p=0.116).
Moreover, all bleeding events took place during the index
hospitalization.

PPI was mandatory during the index hospitalization in 12 pa-
tients (24%) in the TAV cohort and in 19 patients (34%) in the
BAV cohort. These rates remained unchanged through the
30-day follow-up period. No additional surgeries or device-
related interventions were reported after discharge.

3.3.5 | Composite Endpoints—Clinical Efficacy (at 1 Year)

In the matched TAV cohort, a single fatal event was recorded,
attributed to stroke. Consequently, the 1-year all-cause mor-
tality, cardiac mortality, and all-stroke rates in this subgroup
were 1.9%, 0%, and 1.9%, respectively. One patient in this group
required rehospitalization for THV-related endocarditis and
successfully underwent SAVR, resulting in a 1-year endocarditis
rate of 1.9%, with no cases of valve thrombosis detected.

Clinical efficacy regarding the BAV cohort was detailed above.
Detailed data regarding the composite endpoints are summa-
rized in the Table 3.

In the matched population, baseline NYHA status was compa-
rable between groups. NYHA class III and IV were observed in
71% and 7.4% of patients, respectively. BAV and TAV patients
had similar distributions. At 1 month, 89% of matched patients
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FIGURE 3 | Kaplan Meier curves illustrating unmatched (A), and propensity score-matched (B), all-cause mortality, and freedom from the

composite clinical endpoint at 1 year in unmatched (C), and matched (D), TAV versus BAV comparisons. The number of patients at risk is shown

below the x-axis. [Color figure can be viewed at wileyonlinelibrary.com]

were in NYHA class I, including 87% of BAV and 91% of TAV
patients. At 1 year, 94% of both groups were in NYHA class I,
and 6.4% in class II, with no patients remaining in class III or
IV. Detailed data are summarized and visualized in Figure 2.

In the matched cohort, both the 12-month all-cause survival
curves and freedom from the composite clinical endpoint at 12
months—comprising death, stroke, rehospitalization due to
valve-related causes, and valve dysfunction—were nearly
identical (log-rank p=0.53 and p =0.97, respectively), with
very few events in either group. Detailed data are summarized
and visualized in Figure 3.

3.4 | Echocardiographic Outcomes

The parameters of the echocardiographic outcomes were the
same as we previously reported, including mean left ventricle
ejection fraction (LVEF), mean and peak aortic transvalvular
gradients (mAVG and pAVG), and the proportion of patients

with aortic regurgitation grade 2 or above, paravalvular leakage
(trace/mild), and paravalvular leakage (moderate or above) [6].

Similarly to the 30-day results, no significant differences were
observed between TAV and BAV patients at the 1-year follow-
up regarding mAVG, pAVG, and LVEF. These parameters
remained identical regardless of whether the comparison was
unmatched or matched. Detailed data in Table 4.

Additionally, the variations in mAVG and pAVG regarding
the discharge versus 1l-year follow-up (pAVG: 2.4+7.2 vs.
1.2 + 6.2 mmHg, p =0.238; mAVG: 0.7+4.3 VS.
0.3 +3.4mmHg, p = 0.479) and the 30-day versus 1-year follow-
ups (pAVG: 1.7+6.8 vs. 1.5+ 6.4mmHg, p=0.774; mAVG:
1.1+3.6 vs. 0.8 +3.2mmHg, p=0.552) did not differ signifi-
cantly between TAV and BAV patients in the unmatched
comparison. These variations were even more similar in the
matched comparison: discharge versus 1-year follow-up (pAVG:
1.4+7.3 vs. 1.3+6.3mmHg, p=0.957; mAVG: 0.3+4.9 vs.
0.3 +3.4mmHg, p=0.957) and 30-day follow-up versus 1-year
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CENTRAL IILLUSTRATION 1 | One-year VARC-3 outcomes of TAVI with the Myval THV in bicuspid anatomy. At 1-year follow-up, all-cause
mortality, stroke, and valve-related complications were similarly low in both groups. Hemodynamic performance remained stable over time, with no
significant differences in aortic gradients or survival probability. These results support the safety and efficacy of Myval THV in complex BAV patients.
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TABLE 5 | Detailed data regarding the variations in pAVG (peak aortic valve gradient) and mAVG (mean aortic valve gradient) regarding the
discharge versus 1-year follow-up and the 1 month versus 1-year follow-up in the unmatched comparison and after propensity score matching.

Total study Bicuspid Total trileaflet
Characteristics cohort cohort cohort p value
PAVG discharge versus 1 year difference 22+70 1.2+6.2 24472 0.238
PAVG 1 month versus 1 year difference 1.7+ 6.7 1.5+ 6.4 1.7+ 6.8 0.774
mAVG discharge versus 1 year difference 0.7+4.1 03+34 0.7v 4.3 0.479
mAVG 1 month versus 1 year difference 1.0+3.5 0.8+3.2 1.1+3.6 0.552
Total matched Bicuspid Matched
cohort cohort trileaflet cohort p value
PAVG discharge versus 1 year difference 14+6.8 1.3+6.3 14+73 0.957
PAVG 1 month versus 1 year difference 1.7+ 6.6 1.7+ 64 1.7+69 0.959
mAVG discharge versus 1 year difference 03+4.2 03+34 03+49 0.957
mAVG 1 month versus 1 year difference 1.1+35 0.8+3.3 1.4+3.7 0.43
TABLE 6 | Comparison of peak and mean aortic valve gradient between patients received non-standard versus standard size THVs.
THYV size
Characteristics Overall Non-standard Standard p value
TAV cohort
Peak aortic valve gradient at 1 year 22.7+8.9 22.6+9.1 22.8+8.8 0.912
Mean aortic valve gradient at 1 year 11.2+4.7 11.3+4.7 11.2+4.6 0.914
BAV cohort
Peak aortic valve gradient at 1 year 21.5+7.5 20.7+7.2 240+7.5 0.191
Mean aortic valve gradient at 1 year 10.6 +3.9 10.0 +3.8 12.2+4.1 0.134

Abbreviations: BAV, bicuspid aortic valve; TAV, trileaflet aortic valve.

follow-up (pAVG: 1.7+6.9 vs. 1.7+ 6.4mmHg, p=0.959;
mAVG: 1.4 +3.7 vs. 0.8 = 3.3 mmHg, p =0.430). Detailed data
in Table 5.

Similar to the 30-day results, the incidence of paravalvular
leakage (grade moderate or above) was marginal in TAV pa-
tients and completely absent in the BAV cohort, regardless of
whether the comparison was unmatched or matched.

In the TAV cohort, no significant differences were observed in
either peak or mean aortic valve gradients at 1-year follow-up
between patients receiving standard-sized versus non-standard-
sized THV  devices (peak: 22.8+8.8mmHg vs.
22.6 +9.1mmHg, p=0.912; mean: 11.2+4.6mmHg vs.
11.3 + 4.7 mmHg, p = 0.914). In the BAV cohort, although dif-
ferences remained statistically non-significant, numerically
higher gradients were observed in patients treated
with standard-sized THVs compared to non-standard ones
(peak: 24.0 + 7.5 mmHg vs. 20.7 + 7.2 mmHg, p=0.191; mean:
12.2 +4.1 mmHg vs. 10.0 + 3.8 mmHg, p = 0.134). Detailed data
can be found in Table 6 and Figure 4.

4 | Discussion

As previously reported, the TAVI procedure in this patient
subset has demonstrated safety and efficacy in the short term
when assessed according to VARC-2 criteria [6]. In the present

study, using the updated VARC-3 definitions, we were able to
confirm the excellent short-term safety of TAVI in patients with
bicuspid anatomy, particularly with respect to the primary
endpoint, which included the absence of cardiac mortality and a
low rate of stroke. Our results seem comparable to other stud-
ies, where “high estimated TAVR risk” patients were ex-
cluded [8, 9]

However, one notable finding related to secondary endpoints
was the presence of elevated mean transvalvular gradients
(>20 mmHg) at discharge in five patients—exclusively in the
TAV cohort. In three of these cases, a definite anatomical
substrate could be identified to explain the elevation of the
gradient. The detection of elevated mean gradients > 20 mmHg
deserves further attention. While such gradients could raise
concern regarding procedural effectiveness or valve function,
detailed case-level analysis revealed plausible clinical explana-
tions in most instances, including subvalvular obstruction
(SAM), extremely high baseline gradients, and prior surgical
valve implantation. Importantly, one case demonstrated spon-
taneous resolution over time, reinforcing the need for longitu-
dinal follow-up before classifying such findings as procedural
failure.

When analyzed according to VARC-3 composite endpoints,
technical and device success rates at 30 days were excellent.
Conversely, early safety was diminished, primarily due to the
high incidence of type 2-4 bleeding events (125 cases).
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However, it is noteworthy that only 20 of these cases were
associated with vascular complications (one major and 19
minor). This distinction is critical, as it indicates that the
majority of bleeding events were not directly linked to vascular
injury, but may have been influenced by other peri-procedural
factors. Patients may develop relative anemia due to fluid shifts
and hemodilution, particularly following intravascular volume
expansion during the peri-procedural phase of aortic valve
replacement [7]. As such, while the VARC-3 criteria enhance
the classification of bleeding and vascular complications, cli-
nicians must interpret these events in the context of underlying
physiological responses, which may lead to transfusion without
overt hemorrhage and, as a consequence, misinterpretation of
transfusion needs as bleeding complications. This consideration
is essential when evaluating early safety outcomes after TAVI.

At the 1-year follow-up, clinical efficacy endpoints were favor-
able across all anatomical groups. At this time period, all-cause
mortality, cardiac mortality, and stroke rates were 8.9%, 1.9%,
and 3%, respectively, regarding the total study population.
Considering the unmatched TAV cohort, the all-cause mortality
rate was 10.2%, with relatively low rates of cardiac mortality
(2.3%) and stroke (2.8%). Notably, in the matched cohorts, the
all-cause mortality remained low (1.9% in TAV and 3.9% in
BAV), with no cardiac deaths, underscoring both procedural
safety and effective patient selection. It should be emphasized
that, despite the seemingly high all-cause mortality, cardiac
mortality remained low throughout the study period. Moreover,
the causes of death (detailed above) were unknown during
patient screening and may be attributed to the severe co-
morbidities present in those who died. The finding that all three
surgical risk scores (EuroSCORE I, EuroSCORE II, and STS
score) were significantly higher in patients who died compared
with survivors (p =0.0039, p =0.0298, and p =0.0065, respec-
tively) supports this interpretation and suggests that pre-
procedural risk estimation demonstrated good discriminatory
ability for mortality risk in this cohort. Details shown in Table 7.

No valve thrombosis was observed, and the incidence of
endocarditis remained below 2% in all groups, consistent

TABLE 7 | Comparison of the calculated risk scores (Euroscore I,
Euroscore II and STS score) between patients who survived the study
period compare to those who died.

Non-
Survivors survivors p value
Euroscore I 14.13 +13.84 21.48 +18.4 0.0039
Euroscore 11 4.58 +4.55 7.45+9.43 0.0298
STS score 5.93+4.01 8.47 £5.87 0.0065

with prior reports [10, 11]. Functional improvement was
both significant and durable, as reflected by the NYHA class
distribution. By 1 month post-procedure, the vast majority of
patients—regardless of valve morphology—had transitioned
to NYHA class I or II, and these improvements were sus-
tained at 1 year. This confirms not only the procedural suc-
cess but also the sustained symptomatic benefit of TAVI in
both BAV and TAV populations. Taken together, these
findings support the notion that TAVI with the Myval THV
provides high mid-term clinical efficacy and meaningful
quality-of-life improvements—even in patients with bicuspid
anatomy, a population traditionally considered challenging
for transcatheter intervention.

The performance of the THV, as assessed by echocardiographic
measurements, remained consistent after 30 days and did not
differ between cohorts, regardless of the comparison. Our
analysis demonstrates that THV sizing—standard versus non-
standard—did not significantly impact transvalvular gradients
in patients with TAVs. However, in the bicuspid cohort, a
consistent trend toward lower peak and mean gradients was
observed in those receiving non-standard sizes. Although the
results were not statistically significant, these differences may
reflect the value of individualized valve sizing in anatomically
challenging BAV cases. Further studies with larger populations
are warranted to determine whether optimized THV selection
can improve long-term hemodynamic outcomes in this

Catheterization and Cardiovascular Interventions, 2026
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subgroup. The lack of severe and low rate of moderate pros-
thetic valve regurgitation of the total study population, and—an
outcome of particular concern in BAV patients—support the
hemodynamic effectiveness of the Myval THV across variable
anatomies.

Although the rate of PPI following TAVI was relatively high in
both anatomical cohorts, no additional PPI procedures were
required after 30 days in the BAV group, and only a single
cardiac resynchronization therapy pacemaker (CRT-PM) was
implanted in the TAV group. Regarding the high post-
procedural PPI rate, a rigorous analysis was performed. As 25
patients had already undergone PPI prior to the TAVI proce-
dure, these individuals were excluded from analyses investi-
gating the causes of new PPI following TAVI.

When analyzing the high PPI rate in the overall study cohort
(including both BAV and TAV patients), the prevalence of
calcium in the LVOT was significantly higher among patients
requiring new PPI after TAVI (47.4% vs. 30.5%, p=0.009);
however, this difference disappeared after propensity matching.
Beyond this, no additional differences were observed between
patients with and without PPI, including implantation depth
and the distribution of THV types (standard vs. intermediate/
extra sizes), regardless of whether unmatched or matched
comparisons were performed.

With respect to implantation depth, the majority of patients
were implanted at depths of 4-6 mm or 6-8 mm, with no sig-
nificant difference between patients with (77.3%) and without
(75.4%) PPI (p=0.739). In 10 patients (three BAV and seven
TAV), PPI was performed in accordance with the latest elec-
trophysiological guidelines due to newly developed borderline
conduction disturbances [12]. Data are detailed in Tables 8
and 10.

The impact of valve anatomy (bicuspid vs. trileaflet) on the
new PPI was also analyzed. No significant difference was
found in the rate of new conduction disturbances leading to
PPI between BAV and TAV patients (unmatched: 34.0% vs.
30.4%, p=0.429; matched: 34.0% vs. 24.0%, p=0.274).
However, among patients who required PPI, those in the
BAV group (BAV-PPI) differed significantly from TAV-PPI
patients in terms of age, EuroSCORE II, STS score, and THV
oversizing. The aortic valve calcium score was numerically
higher in the BAV-PPI group (3975 + 2310 vs. 3112 + 1568,
p =0.087), although this difference did not reach statistical
significance and disappeared after propensity matching.
Furthermore, implantation depth and the presence of LVOT
calcium were similar between BAV-PPI and TAV-PPI pa-
tients in both unmatched and matched analyses. Date de-
tailed in Table 9.

TABLE 8 | Data regarding patients with and without PM implantation regarding the unmatched cohort (all patients received Myval THV in the
study period) and matched cohort (52 patients with bicuspid and 52 patients with tricuspid aortic valve anatomy).

Unmatched (n =269)

Matched (n =104)

Non PM (n=193) PM (n=76) pvalue NonPM (n=75) PM (n=29) p value

Age 75.1+6.9 74.8 + 8.1 0.712 71.8+7.3 71.1+9.8 0.672
Euroscore 15.7+15.5 12.7+11 0.077 12.1+11 10.8+9.3 0.567
Euroscore 11 51+54 43+41 0.286 33+29 32428 0.902
STS score 6.1 +3.8 6.2+5.2 0.993 49+3 51+5 0.817
Ca score 3393 +1943 3304 +£1778 0.737 3687 + 2177 3880 + 2253 0.694
Ca in LVOT 59 (30.5%) 36 (47.4%) 0.009 26 (34.7%) 13 (44.8%) 0.337
Oversizing 6.3+4.7 6.8+4.1 0.490 55+5 5.8+4.4 0.723
THV implantation depth

Left coronary side (mm) 54+2.1 57+1.9 0.254 54+2.1 55+21 0.886
Non coronary side (mm) 6.2+1.9 6.3+1.8 0.831 6.2+21 6.1+2.2 0.939
Right coronary side (mm) 59+19 6.1+1.8 0.506 6+19 6+2.0 0.884
Average depth (mm) 58+1.9 6.0+1.8 0.477 59+19 59+2 0.943
THYV size

21.5 8 2 0.555 4 2 0.759
23 26 11 0.830 2 0.692
24.5 48 17 0.666 16 5 0.641
26 38 15 0.993 1 3 0.376
27.5 42 17 0.914 18 9 0.463
29 17 8 0.662 8 2 0.559
30.5 8 5 0.402 7 4 0.507
32 5 1 0.524 2 2 0.314
Standard size 81 (41.9%) 34 (44.7%) 0.680 28 (37.3%) 7 (24.1%) 0.202
Intermediate/extra size 111 (58.1%) 42 (55.3%) 0.680 47 (62.7%) 22 (75.9%) 0.202
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TABLE 9 | Data of comparison between patients with PM implantation and tricuspid aortic valve anatomy (TAV-PM) versus patients with PM
implantation and bicuspid aortic valve anatomy (BAV-PM) regarding the unmatched and matched cohorts.

Unmatched (n=76)

Matched (n=29)

TAV-PM BAV-PM TAV-PM BAV-PM
(n=59) (n=17) p value (n=12) (n=17) p value

Age 75.8+7.8 71.6 +8.2 0.031 71.2+12.1 71+8.2 0.977
Euroscore 129+11.9 119+74 0.723 9.2+11.7 11.9+74 0.451
Euroscore II 4.7+4.5 3+22 0.042 34+3.6 3.0+£2.2 0.738
STS score 6.7+5.8 42+11 0.002 6.3+7.7 42+1.1 0.356
Ca score 3112+ 1568 3975 + 2310 0.087 3753 + 2271 3975 + 2310 0.802
Ca in LVOT 29 (49.1%) 7 (41.2%) 0.562 6 (50%) 7 (41.2%) 0.638
Oversizing 7.3+3.9 49+4 0.038 7.1+4.7 49+4.0 0.184
THV implantation depth

Left coronary side (mm) 56+1.9 59+1.9 0.516 49+24 59v 1.9 0.179
Non coronary side (mm) 6.2+1.9 6.5+1.7 0.515 56+2.7 6.5+1.7 0.282
Right coronary side (mm) 6.0+1.9 64+1.6 0.411 54+26 6.4+1.6 0.218
Average depth (mm) 59+1.38 6.3+1.6 0.460 53+25 6.3+1.6 0.205
THYV size

21.5 1 1 0.342 1 1 0.798
23 10 1 0.253 1 1 0.798
24.5 14 3 0.596 2 3 0.945
26 13 2 0.349 1 2 0.765
27.5 12 5 0.429 4 5 0.822
29 8 0 0.108 2 0 0.081
30.5 1 4 0.001 1 4 0.286
32 0 1 0.061 0 1 0.393
Standard size 31 (52.5%) 3 (17.6%) 0.011 4 (33.3%) 3 (17.6%) 0.331
Intermediate/extra size 28 (47.5%) 14 (82.4%) 0.011 8 (66.7%) 14 (82.4%) 0.331

Taken together, no consistent risk factors for new PPI were
identified, except for a higher proportion of LVOT calcium in
patients requiring PPI in the unmatched analysis and a trend
toward higher aortic valve calcium scores in BAV patients in
the same comparison.

Despite this, the observed PPI rate in our cohort appears rela-
tively high. In the literature, reported PPI rates vary widely
(2.3%—36.1% [13, 14]. Furthermore, data regarding the impact
of aortic valve calcium burden and LVOT calcification on PPI
remain controversial. Compared with the cohort described by
Delgado-Arana et al. our patients had a significantly higher
mean Agatston aortic valve calcium score (3374 +1174) and a
higher prevalence of LVOT calcification (47.4% in the PPI
group), despite similar implantation depths. In their cohort, the
lower incidence of new PPI was associated with a mean calcium
score of 2314, and only 8.4% of patients had LVOT calcification
[15]. These findings suggest that the higher PPI rate observed in
our study is more likely related to patient characteristics than to
device-related factors Table 10.

The incidence of new conduction disturbances and major vas-
cular complications remained stable beyond the early post-
procedural period, indicating the absence of ongoing risk
related to conduction abnormalities or vascular access issues
during mid-term follow-up.

TABLE 10 | Distribution of different THV sizes in a patient with a
bicuspid aortic valve as they were actually implanted, and regarding if
they would have been implanted after re-evaluation of THV sizes
without intermediate sizes.

Bicuspid Bicuspid re-
THV size (n=52) size (n=52) p value
20 0 1
21.5 4 NA
23 3 9
24.5 11 NA
26 4 16
27.5 14 NA
29 5 18
30.5 8 NA
32 3 8
Oversize (%) 4.76 +4.7 83+9.3 0.017

5 | Study Limitations

This study has several limitations. First, it is a single-center,
observational analysis, which may introduce selection bias

Catheterization and Cardiovascular Interventions, 2026
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despite the use of propensity score matching. Second, the
sample size was relatively limited, which may have reduced the
statistical power to detect significant differences in outcomes.
Third, follow-up was limited to 1 year; thus, long-term dura-
bility and valve performance beyond this period remain to be
established. Finally, although propensity-score matching is a
widely accepted method in observational research to minimize
baseline differences between cohorts, the possibility of residual
bias cannot be fully excluded, and conclusions based on this
statistical approach should not be interpreted as generalizable.

6 | Conclusion

In this real-world cohort of unselected BAV patients—including
those at high procedural risk due to excessive raphe and/or
leaflet calcification—TAVI with the Myval BEV yielded ex-
cellent short- and mid-term outcomes. Procedural success,
clinical efficacy, and safety were comparable to those observed
in patients with trileaflet anatomy, reinforcing the feasibility of
TAVI in this traditionally challenging subgroup. These results
support the careful expansion of TAVI indications to include
patients with bicuspid anatomy. Moreover, as TAVI continues
to be adopted in younger and lower-risk populations, further
research is needed to optimize device selection, especially in
anatomically complex BAV cases. Our findings suggest that
tailored THV sizing may offer hemodynamic advantages,
although larger prospective studies are required to validate this
approach.

7 | Perspectives
7.1 | What Is Known?

Bicuspid aortic valve (BAV) anatomy poses unique anatomical
challenges for transcatheter aortic valve implantation (TAVI),
including larger annular dimensions, asymmetrical calcification
patterns, and a higher risk of complications. Due to these
concerns, BAV patients were largely excluded from pivotal
TAVI trials, and evidence remains limited—especially for
balloon-expandable devices.

7.2 | What Is New?

This single-center, real-world study presents 1-year follow-up
data on unselected BAV patients—including those with high-
risk anatomical features such as excessive raphe and/or leaflet
calcification—treated with the Myval balloon-expandable
transcatheter heart valve (THV). The findings demonstrate ex-
cellent safety, clinical efficacy, and hemodynamic stability, with
outcomes comparable to those in trileaflet anatomy patients.

7.3 | What Is Next?

Prospective, multicenter studies are needed to validate these
findings and to determine the long-term durability of balloon-
expandable THVs in BAV populations. Further refinement of
patient selection and device sizing strategies—especially in
anatomically complex BAV subtypes—will be essential as TAVI
expands to younger and lower-risk patients.
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