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Transcatheter aortic valve implantation (TAVI) has
expanded rapidly over the last decade, driven by randomized
trials, contemporary registries, and the progressive evolution
of international guideline recommendations.” In parallel,
multicenter studies have increasingly demonstrated the use
of TAVI in more complex and lower surgical risk populations,
including patients with bicuspid anatomy.> As accumulated
experience increased and newer generations of transcatheter
valves were incorporated into clinical practice, scenarios
previously considered challenging began to be explored
more frequently, including aortic stenosis associated with a
bicuspid aortic valve.

However, questions remain regarding the extent to which
evidence derived from tricuspid aortic stenosis can be
directly extrapolated to patients with bicuspid anatomy. As
highlighted by Hirji et al.,* bicuspid valve disease represents a
fundamentally distinct condition from degenerative tricuspid
stenosis, characterized by asymmetric calcification, elliptical
annular geometry, and a high prevalence of associated
aortopathy. These characteristics introduce challenges
capable of affecting both immediate procedural success and
long-term valve performance and durability.

Contemporary reviews reinforce that bicuspid valve
disease should not be interpreted as a single anatomical
entity, but rather as a heterogeneous spectrum of
morphological presentations with distinct technical
and prognostic implications.*® Different phenotypes,
particularly according to the Sievers classification, exhibit
varying patterns of cusp fusion, calcification distribution,
and aortic root anatomy, directly influencing sizing,
prosthesis expansion, paravalvular leak, and device
durability. Recent studies suggest that specific anatomical
subtypes may demonstrate distinct procedural behavior
and clinical evolution after TAVL.” In this context, the
absence of detailed anatomical characterization of
bicuspid valve morphology in the presented study limits
interpretation of the observed results, since the lack of
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phenotype definition makes it impossible to determine
whether potentially more complex subgroups were
adequately represented in the analysis."

Despite these anatomical and methodological limitations, the
excellent in-hospital outcomes reported by the authors reinforce
the growing feasibility of TAVI in patients with a bicuspid aortic
valve, particularly in experienced centers with appropriate
anatomical selection. The low mortality and favorable
profile of immediate complications reflect the contemporary
evolution of procedural technique, imaging-based planning,
and transcatheter valve technology."® Nevertheless, in-hospital
outcomes represent only one dimension of therapeutic success
in this population. Although the absence of early events is
encouraging, it does not necessarily translate into clinical
equivalence in the mid- and long-term.>"" This discussion
becomes particularly relevant because patients with bicuspid
valve disease frequently develop aortic stenosis at younger
ages, increasing the importance of valve durability, long-term
hemodynamic performance, and the potential need for future
interventions throughout life."

Beyond anatomical heterogeneity, TAVI in bicuspid
anatomy remains associated with specific technical
challenges related to valve crossing, prosthesis sizing,
asymmetric valve expansion, and the interaction between
the device and supra-annular anatomy.® Recent evidence
demonstrates that extensive raphe calcification and certain
anatomical configurations may directly influence paravalvular
leak, residual gradients, and device failure following TAVI.?
Differences between transcatheter valve platforms may
also affect procedural outcomes, including the need for
second-valve implantation and annular complications.
These findings reinforce that TAVI performance in bicuspid
patients depends not only on procedural feasibility but also
on highly individualized planning.

Another relevant aspect is that a substantial proportion
of the available evidence is predominantly derived from
observational registries and retrospective analyses.** Many
studies exclude patients with more complex bicuspid
anatomies, limiting the generalizability of the results.*® As
emphasized by Hirji et al.,® there is currently a potential
mismatch between the technological enthusiasm surrounding
TAVI and the maturity of the evidence available for younger
bicuspid patients. In addition, follow-up duration remains
relatively short, limiting robust conclusions regarding
prosthetic durability, structural valve deterioration, and
the need for reintervention. The absence of post-discharge
echocardiographic evaluation in the presented study
also limits broader interpretations regarding procedural
success. In patients with bicuspid anatomy, longitudinal
follow-up becomes particularly important to assess not only
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immediate technical success, but also long-term functional
valve performance and durability. In this context, recent
data derived from NOTION-2 suggest that although early
outcomes are encouraging, important uncertainties regarding
long-term clinical evolution in bicuspid patients still persist."

Thus, the results presented by the authors should
be interpreted as an important demonstration of the
contemporary feasibility of TAVI in bicuspid anatomy,
but not necessarily as definitive evidence of sustained

References

1. PrazF, Borger MA, Lanz), Marin-Cuartas M, Abreu A, Adamo M, etal. 2025
ESC/EACTS Guidelines for the Management of Valvular Heart Disease. Eur
HeartJ. 2025;46(44):4635-736. doi: 10.1093/eurheartj/ehaf194.

2. Jorgensen TH, Thyregod HGH, Savontaus M, WillemenYY, Bleie &, Tang M, et
al. Transcatheter Aortic Valve Implantation in Low-Risk Tricuspid or Bicuspid
Aortic Stenosis: The NOTION-2 Trial. Eur Heart ). 2024;45(37):3804-14.
doi: 10.1093/eurheartj/ehae331.

3. Hirji S, Kassam N, Sabe A. When Early Success is Not the End Point:
Reassessing Transcatheter Therapy in Bicuspid Aortic Valve Stenosis. ] Am
Heart Assoc. 2026;15(6):e048618. doi: 10.1161/JAHA.126.048618.

4. Simopoulou C, Oliva O, Cesario V, Dumonteil N, Tchetche D, De Biase
C. Review Article: Contemporary Transcatheter Heart Valves for TAVI in
Bicuspid Aortic Anatomy. J Clin Med. 2025;14(8):2838. doi: 10.3390/
jcm14082838.

5. Jilaihawi H, Chen M, Webb J, Himbert D, Ruiz CE, Rodés-Cabau
J, et al. A Bicuspid Aortic Valve Imaging Classification for the TAVR
Era. JACC Cardiovasc Imaging. 2016;9(10):1145-58. doi: 10.1016/].
jemg.2015.12.022.

6. Barbanti M, Costa G, Windecker S, Maisano F, Laterra G, Leipsic J, et
al. Bicuspid Aortic Valve Disease: Advancements and Challenges of
Transcatheter Aortic Valve Implantation. Eur Heart ). 2025;46(28):2760-75.
doi: 10.1093/eurheartj/ehaf307.

7. Yoon SH, Kim WK, Dhoble A, Pio SM, Babaliaros V, Jilaihawi H, et al. Bicuspid
Aortic Valve Morphology and Outcomes after Transcatheter Aortic Valve

long-term benefit. Although derived from an experience
still limited in patient numbers, these findings hold
particular relevance for representing contemporary national
experience in a scenario that remains underexplored in
the Brazilian context. In a country marked by significant
regional disparities in access to and incorporation of new
technologies, the description of local outcomes contributes
substantially to understanding the real-world applicability
of TAVI in bicuspid anatomy.

Replacement. ] Am Coll Cardiol. 2020;76(9):1018-30. doi: 10.1016/j.
jacc.2020.07.005.

8.  Paglianiti DA, Aurigemma C, Busco M, Cappannoli L, Bianchini F, Romagnoli
E, et al. TAVI for Bicuspid Aortic Valve: Addressing Technical Challenges
and Optimizing Outcomes. J Clin Med. 2025;14(21):7860. doi: 10.3390/
jem14217860.

9. Moriyama N, Miyashita H, Lehtola H, Yamanaka F, Vihasilta T, Piuhola J,
etal. Device Failure in Bicuspid Aortic Stenosis Following Transcatheter
Aortic Valve Implantation. Am J Cardiol. 2022;176:96-104. doi: 10.1016/j.
amjcard.2022.04.037.

10. Calomeni P, Bernardi F, Brito Jr FS, Abizaid M, Barbosa FR, Lemos P, et al.
Temporal Trends and In-hospital Outcomes of Transcatheter Aortic Valve
Implantation in Bicuspid Aortic Valves in Brazil: A Propensity-Matched
Analysis. Arq Bras Cardiol. 2026; 123(6):20250750. DOI: https://doi.
0rg/10.36660/abc.20250750.

11. Jorgensen TH, Savontaus M, Willemen Y, Bleie &, Tang M, Angeras
O, etal. Three-Year Follow-Up of the NOTION-2 Trial: TAVR versus
SAVR to Treat Younger Low-Risk Patients with Tricuspid or Bicuspid
Aortic Stenosis. Circulation. 2025;152(19):1326-37. doi: 10.1161/
CIRCULATIONAHA.125.076678.

12. S&MPBO, Simonato M, van den Eynde J, Cavalcanti LRP, Alsagheir A, Tzani A,
etal. Balloon versus Self-Expandable Transcatheter Aortic Valve Implantation
for Bicuspid Aortic Valve Stenosis: A Meta-Analysis of Observational Studies.
Catheter Cardiovasc Interv. 2021;98(5):E746-57. doi: 10.1002/ccd.29538.

m' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2026; 123(6):e20260398

2


https://doi.org/10.36660/abc.20250750
https://doi.org/10.36660/abc.20250750
https://creativecommons.org/licenses/by/4.0/

