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Role of leaflet modification in TAVI: to prevent coronary obstruction
only or potentially a routine practice?
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ver the years, transcatheter aortic valve implantation
O(TAVI) has been increasingly offered to younger

patients. The trend has been driven not only by
technological advancement and rigorous clinical trials
but also by patient demand for interventions that are
less invasive, with lower risk and faster recovery. This is
evidenced by the high proportion of patients under the age
of 65 who undergo TAVI in the USA despite the guidelines
recommending surgical aortic valve replacement (SAVR) in
this age group'. Younger patients who undergo TAVI are
more likely to require reintervention for bioprosthetic valve
failure (BVF). If BVF occurs, treatment options are limited
to surgical explant or a second TAVI inside the failed valve
(redo-TAVI). Both treatment options carry risks. Explant
surgery is associated with high mortality rates (with recent
data showing a 30-day mortality rate of 16%?2). Redo-
TAVI risks coronary obstruction and makes future coronary
access more challenging®”. This is because when we perform
redo-TAVI and deploy a transcatheter heart valve (THV)
inside a failed THV, we push the degenerated leaflets of
the first valve to the side, creating a covered stent in the
aortic root which can obstruct the coronaries directly, or
indirectly through sinus sequestration. The width and height
of the covered stent are determined by the combination of
THVs®. In addition to risking acute coronary obstruction,
the covered stent may impede coronary access in the future,
thereby limiting our ability to manage coronary artery
disease, which remains prevalent in patients with aortic
stenosis, even in younger low-risk cohorts’.

Leaflet with BASILICA (Bioprosthetic
Aortic Scallop Intentional Laceration to prevent latrogenic
Coronary Artery obstruction) was developed to prevent these
implications by pre-emptively splitting the displaced leaflet
of the native valve®. An electrosurgical technique initially
performed using off-label catheters and guidewires, there are
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now several technologies in development to make on-label
leaflet modification safer, easier and faster.

In this issue of Eurolntervention, Beneduce et al present
the findings of a benchtop study investigating the impact
of BASILICA on coronary access following redo-TAVI with
a balloon-expandable THV inside a supra-annular THV.
The investigators used three-dimensionally (3D)-printed
models of high-risk patient anatomies to conduct ex vivo
TAVI and redo-TAVI procedures. They examined the impact
of THV selection, commissural alignment, implant depth,
and BASILICA on coronary access. An initial TAVI was
performed using either a 26 mm Evolut PRO (Medtronic) or
size S ACURATE #neo2 (Boston Scientific). The valves were
implanted at different degrees of commissural misalignment
(0°,30°,45°, and 60°). A redo-TAVI procedure was performed
using a 23 mm SAPIEN 3 Ultra (Edwards Lifesciences)
within the first THV at either a low or high implant depth.
Coronary access was then attempted using fluoroscopy and
standard catheters. To investigate the role of BASILICA on
the ability to engage the coronaries, pairwise comparisons
were conducted after adjusting for the effects of sinus height,
design of the first THV, commissural alignment, and implant
depth of the second THV. Overall, the feasibility of coronary
access was significantly improved with BASILICA (60.9%
versus 18.7%; p<0.001). The combination of BASILICA
and a low redo-TAVI implant depth provided the highest
likelihood of coronary access. However, coronary access
was not successful, even after BASILICA, when commissural
misalignment was >45° for the ACURATE neo2 valve and
>30° for the Evolut PRO valve’.

Article, see page e770

The study tantalises a role for BASILICA to facilitate coronary
access after redo-TAVI, further establishing leaflet modification
as an important tool in the arsenal of TAVI operators.
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Additionally, it emphasises the importance of considering the
lifetime management of patients with aortic stenosis when
planning their first TAVI procedure. While the choice of THV is
multifactorial, ensuring commissural alignment is imperative to
enable future reintervention. In this benchtop study, BASILICA
was effective when there was mild or moderate commissural
misalignment but appeared ineffective in cases of severe
commissural misalignment - when the THV commissural
suture posts lay in front of the coronary ostia.

One important caveat: the second balloon-expandable THV
was deployed with “perfect” commissural alignment in this
ex vivo study. Almost 40% of coronary cannulations after
BASILICA were only possible through the stent frame of the
second THV. However, the SAPIEN 3 Ultra delivery system does
not currently provide a method for commissural alignment. If
this study were repeated with “random” commissural alignment
of the second THYV, it is likely that the success rates for coronary
access following redo-TAVI would have been much lower. This
underscores the need for every THV platform to offer simple
and reliable commissural alignment.

At present, the generally accepted role for leaflet
modification is to prevent coronary obstruction during TAVI
for native aortic stenosis, valve-in-valve TAVI for failing
surgical bioprostheses, and redo-TAVI. It is conceivable that
leaflet splitting could be used more broadly in the future, i.e.,
for patients in whom coronary obstruction is not an issue but
rather to facilitate coronary access. The study by Beneduce et
al provides compelling evidence that leaflet splitting makes
coronary access more predictable and technically simpler
in challenging patient anatomies (e.g., low coronary ostia,
commissural misalignment or when treating failed supra-
annular THVs). Beyond the scope of this benchtop study,
there are intriguing data that suggest that leaflet splitting
may prevent THV thrombosis. In a benchtop pulsatile flow
phantom model, BASILICA reduced stasis by improving
neosinus washout'. In the BASILICA IDE study, THV leaflet
thrombus was observed in approximately 11% of patients,
but never in the neosinus adjacent to the lacerated leaflet®.
One can therefore speculate that if we had on-label tools that
made leaflet modification safe, quick and easy, why wouldn’t
we perform it in every patient undergoing TAVI if it makes
coronary access easier and prevents leaflet thrombosis?

BASILICA was first developed to address a clinical problem:
to prevent coronary obstruction in patients undergoing TAVI
who were too high risk for surgery. However, one should not
assume that leaflet modification is the solution to all of our
problems. We must strive to identify younger patients whose
anatomy makes redo-TAVI difficult before we perform the
first TAVI. In such patients, surgery with excision of the native
leaflets and implantation of an appropriately sized prosthesis and
perfect commissural alignment remains the better initial therapy.
Technology advancements that enhance the durability of THVs,
guarantee commissural alignment every time, and do not jail
the coronaries will further enhance our ability to offer TAVI to
younger patients without compromising future reinterventions.
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