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Abstract

Transcatheter aortic valve replacement (TAVR) has developed into a viable treatment for aortic regurgitation (AR), particularly in high-risk or
elderly patients unable to undergo surgery. Early generation devices encountered significant challenges, including high mortality rates, residual
paravalvular leaks, and complications such as valve embolisation. However, advancements in TAVR technology, including self-expanding and
balloon-expandable devices, have improved procedural outcomes. Dedicated devices, such as the Trilogy system (JenaValve) and J-Valve
(Edwards Lifesciences), specifically designed for AR, have demonstrated superior performance with reduced complications and better patient
survival. Other devices, such as Cusper (Cuspa) and the Zeta/Alpha systems (Laguna Tech), show potential for treating complex AR cases,
including those with non-calcified valves or active endocarditis. These innovations offer hope for patients with severe AR, highlighting the need
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Aortic regurgitation (AR) is a common clinical issue among adults. In
individuals above the age of 70 years the prevalence of at least moderate
AR is estimated to be about 2.2%." It is identified by the backward flow of
blood from the aorta into the left ventricle (LV) during diastole due to
misaligned aortic cusps.?

Although surgical aortic valve replacement (SAVR) is the recommended
treatment of AR, many elderly patients are refused surgery due to high
operative risk. However, if left untreated, severe aortic insufficiency with
noticeable symptoms carries a high risk of death.? Studies have shown
that more than 70% of individuals with severe symptoms, categorised as
New York Heart Association (NYHA) class Il or IV, may not survive beyond
5 years.*®

In response to this identified need and drawing on the successful use of
transcatheter aortic valve replacement (TAVR) in aortic stenosis (AS), over
the past decade clinicians have been examining the potential of TAVR for
AR treatment.

These studies began with early generation TAVR — CoreValve (Medtronic)
and the SAPIEN valve (Edwards Lifesciences) — and demonstrated poor
outcomes with high mortality, residual paravalvular leak (PVL), second
valve implantation, device embolisation and the need for a pacemaker.®
These challenges and limitations occurred due to a lack of calcium,
difficulty anchoring and root dilatation with large stroke volume causing
malpositioning of the prosthesis and embolisation.°~" The next generation
of TAVR with self-expandable and balloon-expandable valves,

demonstrated improved outcomes but still yielded unsatisfactory results
in terms of mortality and high procedural complications in high-risk
patients.”

There is a now new generation of dedicated devices that have proven to
be superior in terms of mortality and complications.™ This article reviews
these devices and the evidence for their efficacy, mortality rates and
limitations when used for AR.

Challenges of Transcatheter Aortic Valve
Replacement in Pure Aortic Regurgitation

The application of TAVR in patients with pure native AR presents distinct
technical complexities compared to its use in calcific AS. These difficulties
are primarily due to the lack of calcific anchoring substrate. In contrast to
AS, native pure AR typically lacks significant valvular calcification, which
impairs secure anchoring of the transcatheter prosthesis within the
annular plane. This absence of structural rigidity compromises the stability
of the device.® Also, patients with native AR often exhibit pronounced left
ventricular hypercontractility driven by elevated stroke volume and a
dynamic regurgitant jet. These factors generate substantial intraventricular
turbulence, undermining precise control during valve deployment.
Further, the aortic annulus in this patient population tends to be dilated,
frequently surpassing the dimensions supported by commercially
available transcatheter valve devices. This mismatch between anatomical
size and prosthetic specifications further complicates procedural planning
and raises the risk of valve migration and malposition, a need for surgery,
PVL and valve embolisation.”

Published by Radcliffe Group Ltd.
www.ICRjournal.com


https://orcid.org/0009-0007-8524-3579
https://orcid.org/0000-0001-5098-4181
https://doi.org/10.15420/icr.2025.06
mailto:marwan77@hotmail.it
https://creativecommons.org/licenses/by-nc/4.0/legalcode

TAVR for Aortic Insufficiency

Figure 1: Evolut Pro and Sapien 3 Ultra Valves

A: Evolut Pro. B: Sapien 3 Ultra. Reproduced with permission from Medtronic (A) and Edwards
Lifesciences (B).

Non-dedicated Devices

Transcatheter management of pure AR presents distinctive challenges
due to the absence of annular calcification, leading to poor anchoring. To
mitigate risks such as valve migration, embolisation, PVL and the need for
a permanent pacemaker (PPM) implantation, operators frequently use
aggressive oversizing and deeper deployment of the device. These
adaptations, while necessary, increase the likelihood of annular rupture,
conduction disturbances and procedural complications, resulting in
higher periprocedural mortality and surgical conversion rates compared

to AS cases.820

First-generation CoreValve allowed substantial oversizing due to its nitinol
frame, ensuring reasonable anchoring. However, it was associated with a
7% rate of second valve implantation and 9% incidence of moderate-to-
severe PVL Medtronic’s Evolut series’ improved sizing flexibility and
sealing performance reduced PVL rates and expanded anatomical
applicability. The SAPIEN 3 — first used for AR in 2016 — had a balloon-
expandable design which enabled controlled oversizing of 16—-27% and
lower implantation. In the S3AR trial there was a 94% procedural success
rate among 49 patients when using SAPIEN 3.7

The France TAVI and Pantheon registries demonstrated success rates
between 83-85% for first-generation valves but highlighted significant
rates of second valve use and high PPM incidence (22-36%).”*%* Four-
year mortality reached 54%, illustrating the complexity of AR cases.
Oversizing remains critical for device stability but poses mechanical risks.
Studies have underscored the importance of routine post-dilatation to
optimise valve expansion and accommodate the altered AR anatomy.?>%

CoreValve and Evolut

CoreValve was the most commonly reported transcatheter heart valve
(THV) used inthe early generation of TAVR for AR.* The second-generation
device, the Evolut, is a bioprosthesis made from a single layer of porcine
pericardium mounted on a self-expanding, multi-level, radiopaque nitinol
frame and is available in sizes 23 mm, 26 mm, 29 mm and 34 mm (Figure 1
and Table 1.7

A key advantage of self-expandable devices in TAVR is the potential for
oversizing with a lower risk of rupture compared to balloon-expandable
valves. This design feature was intended to ensure stable anchoring
within the aortic annulus, even in the absence of significant calcium.? The
earliest study by Roy et al. in 2013 included 43 patients treated with the

first-generation CoreValve.® While demonstrating a 97% procedural
success rate, the study reported several adverse outcomes: 19% of
patients required a second valve procedure, 21% experienced more than
mild residual AR, 5% suffered a major stroke and 9% had 30-day mortality.
These findings were corroborated by other early studies. Testa et al.
reported an 80% procedural success rate but a 23% 30-day mortality.’
Similarly, Ferker et al. observed a 77% implantation success rate but a
36% 1-year mortality.”® These initial results underscored the significant
risks associated with early TAVR for AR, particularly with first-generation
devices.

The latest Evolut design includes new features: an extended pericardial
skirt, which reduces the risk of PVL; higher radial force, which gives more
consistency across annular sizes; a shorter frame height of 45 mm which
reduces the risk of malpositioning; it is recapturable before full
deployment; and has enhanced cell geometry, which makes it fit better in
elliptical or asymmetric annuli.”® These new features guarantee better
performance and achieve higher implantation, while reducing the risk of
PVL and embolisation in the aorta. The risk of PPM implantation is also
reduced when implantation is at 3-5 mm.”?

SAPIEN

The SAPIEN 3 and its successor, the SAPIEN 3 Ultra, have been studied
extensively in the context of aortic insufficiency. It consists of a balloon-
expanding, radiopaque frame made of cobalt-chromium alloy and a tri-
leaflet bovine pericardial tissue valve, available in sizes 20 mm, 23 mm,
26 mm and 29 mm (Figure 1and Table 1).%°

During 2015-2021, the S3AR trial included 37 patients with pure native AR
with no calcium. A 29 mm SAPIEN was used in most cases and the device
had a near 95% success rate. There were four cases of embolisation that
were treated with surgery or implantation of Evolut. All four cases had
oversizing of less than 15%. Analysing the results, the authors
recommended oversizing the valve by 15% and positioning it lower than
for AS to achieve better anchoring.® However, there was a high rate of
conduction defects, with six patients (16%) requiring pacemaker
implantation.

Similar rates were seen in other studies (including first- and second-
generation devices)."?

Myval System

The Myval system (Meril Life Sciences) became commercially available in
Europe in 2021 (Figure 2 and Table 1). It features a cobalt alloy-framed
hexagon design in a hybrid honeycomb structure. This structure consists
of open cells (53%) at the aortic end and closed cells (47%) at the
ventricular end, which provide impressive annular radial force.* It offers a
range of sizes: conventional sizes 20 mm, 23 mm, 26 mm and 29 mm;
intermediate sizes 21.5 mm, 24.5 mm and 27.5 mm; and extra-large sizes
30.5 mmand 32 mm.*

The Myval Octacor THV is the new version of the balloon-expandable
Myval THV. In contrast to its predecessor, the novel device design
incorporates only two rows of identical octagonal cells.>* The 32 mm
Myval THV covers annulus dimensions up to a perimeter of 100.53 mm
and was recently implanted successfully in a patient with active
endocarditis with central perforation of a heart valve leaflet.®

Recent meta-analyses have reported on the use of Myval in non-
calcified AR, including 911 patients treated with TAVR for AR. The device
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Table 1: Summary of Devices Available for Transcatheter Aortic Valve Implantation in Pure Aortic Regurgitation

Mechanism

Sizes (mm

Results in Aortic

or S/M/L)

Regurgitation®*%¢

Evolut Pro « Self-expanding nitinol frame 23,26, 29, 34 Off label (Europe) Success rate: 76-84%
(Medtronic) * Supra-annular placement 30-day mortality: 6-8%
 Qversizing and deeper implantation Valvg embolisatign: 13'6%0
« Transfemoral access Surgical conversion: 5-10%
SAPIEN 3 Ultra * Balloon-expandable frame 20, 23, 26, 29 Off label (US, Europe) Success rate: 76%
(Edwards Lifesciences) o Quter sealing skirt 30-day mortality: 5-7%
o Transfemoral access Valve embolisation: 10%
- . Surgical conversion: 5-8%
¢ Positioned intra-annularly
¢ Qversizing to increase radial force
Trilogy system (JenaValve) * Self-expanding nitinol frame S,M, L On label Success rate: 95%

e Locator technology
¢ Sealing ring
« Transfemoral access

Approved (Europe) 30-day mortality: 1.4%
Valve embolisation: <2%

Surgical conversion: <2%

J-Valve (Edwards Lifesciences) o
o Three U-shaped anchor rings
« Automatic leaflet grasping
« Transfemoral/apical access

Self-expanding nitinol stent frame

22,25,28,31,34

Success rate: 93%
30-day mortality: <5%
Valve embolisation: <2%
Surgical conversion: <2%

Approved (China, Europe)
Compassionate use (US)

Myval THV (Meril Life Sciences) « Balloon-expandable valve 20, 21.5, 23, Off-label (India) Success rate: 94%
o Commissural posts 245,26, 275, 30-day mortality: 5.3%
o Transfemoral access 29,305, 32 Valve embolisation: 3.5%
Surgical conversion: NA
The Cusper (Cuspa Medical) NA NA Ex-vivo and porcine models
(pre-clinical stage)
First-in-human trials (2025)
The Alpha and Zeta valve (Laguna Tech) ¢ Self-expanding (Alpha) NA In-human clinical trials

* Balloon-expanding (Zeta)

success rate was found to be 80.4%, the 30-day mortality was 9.5%,
7.4% had more than moderate AR, and 3% required conversion to open
surgery.*

A 2023 retrospective study in Spain evaluated the Myval in 113 non-
operable patients with a mean Society of Thoracic Surgeons Predicted
Risk of Mortality (STS-PROM) score of 2.7 + 1.7%. Most patients (84.1%)
received extra-large valves, with an average oversizing of 17.9£11.0%. The
procedure was technically successful in 94.7% of cases. Post-procedure,
8.9% of patients had moderate or greater AR and 22.2% required a
pacemaker. Valve embolisation occurred in four patients (3.5%) and 30-
day and 1-year mortality rates were 5.3% and 9.7%, respectively. The
study concluded that Myval is a viable and safe treatment option for
selected non-operable patients with native non-calcified aortic rings,
exhibiting favourable mid-term results.*

While these results may appear less favourable compared to success
rates for AS, this device still offers the potential advantage of covering a
large area — up to 32.7 mm — a capability that is not supported by the
dedicated JenaValve %%

Limitations and Precautions of Using Off-

Label Devices in Aortic Regurgitation

Performing TAVR in AR, especially when using off-label devices, requires
a comprehensive, multidisciplinary heart team approach. The decision-
making process must incorporate detailed anatomical assessment,
technical feasibility and contingency planning for potential complications,
including the need for mechanical circulatory support or emergency
surgical intervention.

For example, oversizing is often necessary in AR due to the lack of annular
calcification and frequent aortic root dilation. However, it carries both
acute and chronic risks. Immediate risks include aortic root rupture, valve
embolisation and the need for emergency cardiopulmonary bypass; long-
term risks include paravalvular leak, leaflet trauma and reduced valve
durability.

These risks underscore the importance of precise sizing, optimal valve
positioning and being prepared for post-dilatation or second-valve
implantation.”® Several clinical algorithms assist cardiologists in guiding
patients toward SAVR or TAVR. Key predictive criteria include:

« serum albumin levels;

o STS-PROM score >8%

« major vascular disease;

- moderate or greater baseline mitral regurgitation;
« left ventricular ejection fraction <45%;

« stage 2 acute kidney injury; and

« pre-existing left bundle branch block.?

These factors help stratify procedural risk and inform shared decision-
making, accordingly, to the availability of purpose-built THVs.

Effective TAVR planning in AR relies on individualised anatomical
assessment to anticipate technical challenges and select the most
suitable THV. Key anatomical considerations include:

« valve morphology (bicuspid versus tricuspid);
« annular dimensions and leaflet calcification;
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Figure 2: Myval Valves
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A: Myval THV. B: Myval Octacor. C: Balloon-expanding mechanism. PET = polyethylene terephthalate; PVL = paravalular leak. Reproduced with permission from Meril Life Sciences.

» mechanism of AR (cusp prolapse, retraction or aortic dilation);

« left ventricular size and function, including left ventricular outflow
tract (LVOT) measurements; and

 aortic root and ascending aorta dimensions.

Device Selection and Deployment Challenges
Self-expandable valves offer multiple anchoring zones but may not be big
enough for large annuli. Balloon-expandable valves, such as Myval,
provide broader sizing and may be preferable in oversized anatomy. A
lack of fluoroscopic markers in AR complicates positioning, requiring
careful imaging and pacing strategies.”’ Dedicated device valves often
require fast pacing (“140 BPM) during deployment, whereas
balloon-expandable valves may need more rapid pacing (Y220 BPM) to
stabilise the valve and reduce regurgitation flow.

In cases of moderate or greater residual AR, there is a post-dilation
embolisation risk and implanting a second THV may be necessary.*

Anatomical Challenges

TAVR in the setting of bicuspid aortic valve (BAV) with concomitant AR is
associated with substantial anatomical complexities. These include
asymmetric and heterogeneous calcific deposition, non-standard annular

morphology often characterised by elliptical or eccentric geometry, and a
predisposition to aortopathy, such as ascending aortic dilation or structural
wall abnormalities, which collectively complicate device sizing, anchoring
and procedural outcomes.* Anatomical challenges include:

= Asymmetric calcification: BAVs often have unevenly distributed
calcium deposits, making it difficult to accurately size and position
the TAVR device.*

« Annulus shape and size: in BAV, the aortic annulus can be elliptical,
shallow or dilated, deviating from the more predictable circular shape
of tricuspid valves. This can lead to undersizing or oversizing of the
TAVR device, increasing the risk of complications.*

« Aortopathy: BAVs are often associated with aortopathy, which is a
weakening and dilatation of the aorta, including the ascending aorta.
This can complicate both valve implantation and long-term
outcomes.*

Dedicated Devices
The Trilogy system
The Trilogy system (JenaValve) (Figure 3, Table 1) was the first THV
specifically designed for severe native AR. Approved for the transapical
approach in AS in 2011 and for AR in 2013, it later received approval for
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Figure 3: Jena-Valve
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AR = qortic regurgitation. Reproduced with permission from Trilogy System technology.

a transfemoral approach in 2019. The Trilogy system THV uses a self-
expanding nitinol frame supporting a porcine pericardial leaflet.* It
incorporates three radio-opaque locators (feelers) that engage with the
native leaflets during deployment. This innovative anchoring approach
eliminates the need for annular calcification or valve oversizing,
allowing for precise commissural alignment and controlled implantation
depth, thereby reducing the risk of valve migration into the left
ventricle.¥

A key advantage of the valve’s design is its dual-sealing mechanism,
which is further enhanced by the inflow section being composed of 24
diamond-shaped cells. These cells act as a sealing ring, conforming to the
annular anatomy to assist with device stabilisation and also preventing
PVL.Y

Additionally, the valve’s supra-annular position contributes to enhanced
haemodynamic performance, while coronary access is optimised through
the large, open cells in the top row of the THV frame, which are carefully
aligned with the coronary arteries to ensure unobstructed access.”®

Although the absence of a sealing skirt may raise concerns about the risk
of post-procedural PVL, this potential drawback is effectively mitigated by
the sealing ring and the valve’s dual-sealing mechanism.

The valve is currently available in three sizes (23 mm, 25 mm and 27 mm),
which enables treatment of 66—90 mm aortic annular perimeters.*

An initial multicentre registry evaluating early European experiences
with the Trilogy system reported outcomes from 31 transapical
implantations for AR across nine German centres. Procedural success
was achieved in 30 of the 31 patients (97%), with one patient requiring a
valve-in-valve procedure due to initial THV dislodgement. All-cause
mortality rates were 13% at 30 days and 19% at 6 months. Post-
procedural PVL was absent or minimal in 28 patients and mild in three.
Despite the initial high success rates, 1-year follow-up revealed a high
mortality rate of 20%. This may reflect the advanced stage of the
disease in these patients and the potential risks associated with the
transapical approach.>®®

Another study by Adam et al. demonstrated a high success rate, with
98% of 58 patients experiencing successful implantation.’? The study
population comprised older patients with a mean age of 76.5 years and a
high surgical risk, as indicated by a mean STS-PROM score of 4.2%.
Importantly, no valve embolisation or conversions to open-heart surgery
occurred. Haemodynamic performance was excellent, with a low mean

gradient of 4.3 + 1.6 mmHg and there was no moderate or severe PVL.
The 30-day mortality rate was 1.7% and PPM was 19.6%.%

The ALIGN-AR trial was a pivotal US study evaluating the Trilogy system for
the treatment of AR. This prospective, multicentre, single-arm study
enrolled 180 high-surgical-risk patients with symptomatic, moderate-to-
severe aortic insufficiency and completed enrolment in August 2022.

Preliminary results have demonstrated outcomes comparable to those
reported in the German registry.>® The primary endpoint of 1-year all-
cause mortality was 7.8%, meeting the pre-specified performance goal.
Device success was achieved in 96.7% of patients; 30-day mortality and
stroke rates were both 2.2%. The Trilogy valve exhibited excellent
haemodynamics, with a mean gradient of 3.9 mmHg and a large average
effective orifice area of 2.9 cm? While moderate or greater PVL rates
were very low, at 0.6%, 24% of patients required a new PPM; however, for
the last 60 cases, this reduced to 14%, because the insertion technique
was refined (by placing locators above the nadir of the native valve cups),
there was a reduction in oversizing and optimised management of
conduction abnormalities.

TAVR in this cohort was associated with improvements in NYHA functional
class and quality-of-life scores at 1 year compared to baseline. Long-term
follow-up of these patients will continue for 5 years.®® A 2024 meta-
analysis by Samimi et al. focused exclusively on patients with pure native
AR, excluding those with significant AS.%? The study compared the safety
and efficacy of dedicated TAVR systems, such as the J-Valve and Trilogy
system, against off-label TAVR devices originally designed for AS.

Included studies specifically targeted individuals undergoing TAVR for
pure native AR and assessed a range of clinical outcomes including:
30-day all-cause mortality, device success rate, incidence of moderate
residual AR, reintervention requirement, THV embolisation or migration
(TVEM), PPM implantation, stroke, major bleeding, major vascular
complications and all-cause mortality at 1year.

This meta-analysis demonstrated that using dedicated devices for pure
native AR yields superior clinical outcomes compared to off-label devices.
Specifically, with lower all-cause mortality rates at both 30 days and 1year
post-procedure, as well as a higher rate of device success. Further, they
significantly reduced the occurrence of moderate-to-severe residual AR,
TVEM, PPM implantation, major bleeding and the need for reintervention
within 30 days. Importantly, the incidence of stroke and major vascular
complications was comparable between both groups, indicating that the
improved safety profile of dedicated devices does not compromise
neurological or vascular outcomes.

The study comparing transapical and transfemoral access routes found
that transfemoral access was associated with a higher incidence of PPM.
This increased rate may be explained by the greater manipulation
required during valve positioning, which could affect the atrioventricular
conduction system. One-year all-cause mortality was found to be notably
higher in the transfemoral access group relative to those who underwent
the procedure via the transapical approach. This difference may be
attributed to the enhanced procedural precision and improved valve
stability typically associated with transapical access — especially in
patients with challenging anatomy. Though more invasive, the transapical
route provides a more direct and controlled pathway for delivering the
valve, which can be advantageous in complex cases. These benefits are
especially worth considering in patients with a lower procedural risk.
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J-Valve

The J-Valve consists of a self-expanding nitinol frame with bovine
pericardial leaflets (Table 1). A polyester skirt covers the outer surface of
the valve frame. Three U-shaped ‘anchor rings’ are incorporated, allowing
the device to anchor in a non-calcified annulus and conform to the sinuses
of Valsalva. Additionally, these anchor rings have the potential to retract
the native leaflets, avoiding interference with coronary ostia and
minimising the risk of leaflet perforation. The THV is not recapturable and
is deployed without the use of rapid pacing. A 10% oversizing is
recommended for AR procedures, with the aim of a final position that is
70% aortic and 30% ventricular relative to the annulus. It is available in
five different sizes, accommodating 18—-33 mm annulus diameters and
57-104 mm annulus perimeters >

In a 2018 Chinese study involving 43 patients across three centres, Liu
et al. reported 1-year outcomes of transapical aortic valve implantation.
Procedural success was achieved in 97.7% of cases (n=42). One-year
all-cause mortality was 4.7%, disabling stroke occurred in 2.3% of
patients, new PPM implantation was required in 4.7% of cases, and
valve-related reintervention was necessary in 7% of patients.® In this
study, the authors recommended considering certain anatomical
features as potential relative contraindications for the J-Valve. These
include bicuspid aortic valves, where suboptimal anchoring may occur
due to the absence of a distinct raphe, and annular areas larger than
908 mm?.

A 2023 multicentre North American study involving 27 patients between
2018 and 2022 demonstrated procedural success in 81% of cases. This
success rate improved to 100% in the last 15 patients following
modifications to valve design and the exclusion of patients with leaflet
prolapse. At 30 days, the investigators reported one death, one stroke
and three new PPMs, and 88% of patients experienced symptoms of
NYHA functional class | or I1.%

Transfemoral access was used in 75% of procedures. No patient exhibited
more than mild residual AR. Notably, 38% of cases were presented with
an annular perimeter exceeding 85 mm, which was an exclusion criterion
in the ALIGN-AR study using the Trilogy system.®®

Trilogy versus J-Valve

A comparison between the Trilogy system and J-Valve devices revealed
that, at 30 days, the rate of PPM implantation was significantly higher in
the Trilogy system group compared to the J-Valve group (21% versus 6%;
p<0.01). Conversely, the incidence of moderate residual AR was lower
with Trilogy than with J-Valve (1% versus 3%; p<0.01). This could be
attributed to the Trilogy system’s distinctive anchoring design. While this
mechanism excels at firmly securing the valve and reducing significant
residual AR, it may inadvertently increase pressure on the heart’s
conduction system. At the same time, the valve’s superior performance in
minimising residual AR underscores its precision and reliability in
achieving optimal placement and fit.%’

Future Devices

Cusper

The Cusper device consists of a nitinol clip (3.4 x 16 mm) and a pericardial
sac (6 mm in diameter) fixed to the clip (Figure 4 and Table 1). The implant
is secured within a specialised delivery catheter equipped with proximal
and distal fixation mechanisms. The system is intended for percutaneous
implantation using a 16 Fr sheath and is designed to fill the effective
regurgitant orifice of the aortic valve.”®

Figure 4: The Cusper Device
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A Valve. B: Implantation. C: In animal. Reproduced with permission from Cuspa Foundation.

Figure 5: Laguna Devices

A: The ALPHA valve. B: The ZETA valve. Reproduced with permission from Laguna Tech.

The experimental protocol was approved by the animal study committee
of the Assaf Harofeh Medical Center and the Lahav Contract Research
Organization, both in Israel. The proof of concept was evaluated using
various methods, including ex vivo pig heart experiments. Successful
device implantation was achieved in seven of nine animals. Two cases
experienced complications, including embolisation and perforation,
which were attributed to the learning curve associated with the novel
implantation procedure. AR was reassessed in the pigs using Doppler
echocardiography (Figure 2) after implantation of the Cusper device and
only trivial AR was detected.®® Long-term preclinical studies, including
animal and human cadaveric investigations, are currently in progress.

ZETA and ALPHA Devices

Laguna Tech has developed two TAVR devices for the treatment of aortic
insufficiency. The ZETA is a balloon-expandable valve, featuring six
expanding arms and a low-profile, covered delivery system (Figure 5 and
Table 1). A single-centre study in Chile successfully treated five patients
with the ZETA valve, achieving a 100% device success rate.>

The ALPHA system is a novel, single-piece, self-expanding THV with a
streamlined design and a low-profile valve and delivery system (Figure 5).
Featuring six support arms, the system facilitates simpler and more
accurate positioning within the aortic annulus and cusps. In the ALPHA
Aortic Valve study, two patients underwent successful implantations,
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demonstrating immediate and sustained resolution of AR at 30-day

follow-up.®

Conclusion

Over the past decade, significant progress has been made in TAVR for the
treatment of AR. Early-generation devices were associated with high
mortality rates. However, subsequent generations of off-label and
dedicated devices have shown improved performance, culminating in the

J-Valve.

CE Mark approval of dedicated devices such as the Trilogy system and

Given the diverse aetiologies and anatomical variations of AR, such as

AR pathologies.

active endocarditis, aortic dilatations and bicuspid aortic valve (which
were excluded from many of the earlier studies), it is anticipated that
multiple devices will be necessary to effectively address the spectrum of
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