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This reflective article explores the first reported case in literature of a transfemoral transcatheter aortic valve
implantation (TAVI) in a dextrocardiac patient with severe aortic regurgitation (AR), left-sided superior vena
cava (LSVC), and prohibitive surgical risk. It provides an overview of off-label TAVI for pure AR, aortic regur-
gitation without annular calcification, and in patients with rare congenital anomalies such as dextrocardia. The
article discusses the technical, ethical, and procedural challenges, including device oversizing, the use of new-
generation valves, and the risk of paravalvular leaks. The review also highlights recent advances in TAVI de-

vices, procedural planning, and outcomes from multicenter studies and registries. The case underscores the
importance of innovation, multidisciplinary collaboration, and the evolution of ethical frameworks to guide the
safe expansion of TAVI into complex scenarios.

1. Introduction

Transcatheter aortic valve implantation (TAVI) has revolutionized
the treatment of aortic stenosis, but its use in pure aortic regurgitation
(AR) remains off-label [1,2]. It refers to the deployment of transcatheter
valves in situations outside approved indications, such as treating severe
native AR without annular calcification or performing TAVI in patients
with rare congenital anomalies, such as dextrocardia [2]. These cases
often involve high-risk or inoperable patients who are poor candidates
for surgery. This overview summarizes global evidence on off-label TAVI
for AR, including registry data, observational studies, and emerging
trials [1,3,4]. The goal is to support the use of innovative off-label TAVI
in complex scenarios when conventional options are limited, such asin a
patient with dextrocardia and severe AR.

2. Index procedure and outcomes

A 70-year-old male with dextrocardia, severe AR [(EROA) of 0.45
cm?, LVEF 53 %], and LSVC, with worsening dyspnoea (NYHA III), had a
failed attempt at SAVR, 2 years earlier ("inability to access from inci-
sion"). Subsequently, he sustained an ischemic stroke requiring

thrombolysis, with neurological deficits, and has extreme vascular tor-
tuosity of iliac arteries, atrial fibrillation with heart block, and wass on
anticoagulation. The MDT discussion centered on high-risk of redo
surgery due to frailty and STS-ACSD score of 28.3 %. Transfemoral TAVI
was performed after procedural planning involving anatomical assess-
ments on CT, coronary angiogram, and upper limb venogram. (See
Fig. 1) A 30.5 mm Myval (Meril Lifesciences) BE-TAVI device (30 %
oversized to a valve area of 541 mm?) with 50:50 % deployment and
post-dilatation achieved stability despite zero calcification, followed by
trans-LVSC septal pacing. (See Fig. 2). No complications were noted over
a period of one year.

3. Challenges of TAVI in pure AR (non-calcified annuli)

Unlike aortic stenosis, pure AR presents the challenge of large annuli
with minimal or no calcification, which makes secure anchoring a
transcatheter valve difficult [1,3]. Early-generation TAVI devices per-
formed poorly in AR cases, with higher risks of valve embolization,
migration, and paravalvular leaks (PVL) [1]. Operators often oversize
valves significantly (15-18 % larger than the annulus) to improve sta-
bility [1]. In one study, 92 % of cases required extra balloon volume
during deployment to achieve a secure fit [1]. Early studies reported
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Abbreviations

TAVI Transcatheter Aortic Valve Implantation
AR Aortic Regurgitation

LSVC Left-sided Superior Vena Cava

AF Atrial Fibrillation

EROA  Effective Regurgitant Orifice Area

LVEF Left Ventricular Ejection Fraction
NYHA  New York Heart Association

SAVR Surgical Aortic Valve Replacement

CT Computerized Tomography

MDT Multidisciplinary Team

STS-ACSD Society of Thoracic Surgeons- Adult Cardiac Surgery
Database
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Fig. 1. Imaging of severe AR, dextrocardia, LSVC, and tortuous iliac arteries.
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improving to 85 % with new-generation valves. Yoon et al. [3] (n = 331)
demonstrated improved device success (61 % vs. 81 %, p < 0.001) and
reduced residual AR (18.8 % vs. 4.2 %) with newer devices. The U.S.
STS/TVT Registry [4] (n = 230) reported 81.7 % device success, though
30-day mortality remained 13.3 %.

5. Dedicated AR devices vs off-label TAVI

Specialized devices like the JenaValve Trilogy [5] and J-Valve show
superior outcomes compared to off-label TAVI [6]. A 2024 meta-analysis
[6] found lower 30-day mortality (3 % vs. 11 %) and PVL (1 % vs. 8 %)
with dedicated AR devices. The Myval registry [7] reported 94.7 %
technical success in 113 AR patients, with 30-day mortality of 5.3 %.

6. TAVI in dextrocardia and other complex anatomies

Dextrocardia requires procedural adaptations, including fluoro-

Top left: TTE demonstration of severe AR. Top right:3D-reconstruction of dextrocardiac heart with chambers and connection of great vessels. Bottom left: Left arm
venogram confirmation of flow in LSVC into coronary sinus. Bottom right: tortuous left and right femoral and ilac arteries on both sides.

second-valve implantation in 19-24 % of AR cases with first-generation
devices; newer series show reduced rates (8-9 %) [3]. Residual mod-
erate AR after TAVI was associated with a 3-fold higher 1-year mortality
[4].

4. Outcomes from multicenter studies and registries

Early Multicenter Registries (2017): Initial data from Sawaya et al.
[1] (n = 146), reported device success rates of 72 % in native AR,

scopic mirroring and catheter rotation [2]. A review of 11 dextrocardia
TAVI cases (2012-2019) reported successful implantation with no acute
deaths [2]. Combined challenges (e.g., dextrocardia + AR) highlight the
feasibility of TAVI in anatomically complex patients [2].

7. Regulatory and guideline perspectives on off-label TAVI

As of 2025, no TAVI device is approved in the US for native AR. In
Europe, the JenaValve Trilogy received CE Mark approval in 2021 for
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Fig. 2. Post-TAVI deployment and CXR illustrating valve position in dextrocardia.
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Left: Post-TAVI deployment, absence of AR. Right:CXR illustration of position of dextrocardiac heart, TAVI valve and pacemaker lead via LSVC.

AR, supported by the ALIGN-AR trial [8]. The ongoing ARTIST trial [9]
will compare TAVR versus surgery for AR. Current guidelines classify
TAVI for AR as experimental, emphasizing MDT-driven decisions.

8. Conclusion

Off-label TAVI in complex patients, such as those with severe AR and
dextrocardia, is increasingly supported by clinical evidence and tech-
nological innovation [1,3-9]. Whilst pharmacotherapy is still limited in
aortic valve disease [10,11], Continued advancements in valve device
design, multidisciplinary collaboration, and ethical frameworks will
need to expand TAVI’s leading role in high-risk scenarios and complex
anatomies. Vacular anomalies in congential disease may pose challenges
of unintended sheath and device failures, and proper evaluation and
reporting of complications must be encouraged [11,12].
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