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TAVI in younger patients with bicuspid aortic stenosis:

pros and cons
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Pros: safety and efficacy of TAVI in BAV

Daniel J. Blackman, MD, MRCP; Noman Ali, PhD, MRCP

There are a number of specific considerations when perform-
ing transcatheter aortic valve implantation (TAVI) in younger
patients because of the need to consider lifetime management
when life expectancy is measured in decades. We address each in
turn, outlining how bicuspid anatomy may be advantageous for
lifetime management, and describe the growing evidence sup-
porting the safety and efficacy of TAVI in bicuspid aortic valves
(BAV).

Valve durability: Valve durability remains the most important
factor when considering TAVI in younger patients. A principal
determinant of durability is the size of the implanted transcatheter
heart valve (THV), with larger effective orifice areas being asso-
ciated with lower rates of structural valve deterioration (SVD)'.
Patients with BAV tend to have larger annular dimensions than
those with tricuspid anatomy?, allowing for implantation of larger
THYV, which should translate to better valve durability.

Redo TAVI: Whilst improved durability of the index THV can
delay the onset of haemodynamically significant SVD, the ability

to safely perform subsequent valve-in-valve interventions is criti-
cally important. The key factor determining the feasibility of redo
TAVI is the risk of coronary obstruction from the “neoskirt” cre-
ated by the displaced THV leaflets, either through direct ostial
occlusion or sinus sequestration. Patients with BAV have larger
aortic dimensions, sinuses of Valsalva (SOV) and sinotubular junc-
tion (STJ)% which reduce the risk of coronary obstruction with
TAV-in-TAV, making revalving feasible in the majority of patients.
Coronary access post-TAVI: Preserving coronary access is
a key consideration in younger patients where the probability of
coronary artery disease requiring intervention over a lifetime is
increased. The principal reason for challenging coronary access
post-TAVI is the close proximity of the THV frame to the walls of
the aorta at the STJ and coronary ostia. Larger aortic root dimen-
sions in BAV patients, including the diameter and height of the
SOV and STJ, mean that coronary access either above or alongside
the THV frame should be more easily achieved. Coronary access
is likely to be even more challenging after redo TAVI due to the
creation of the “neoskirt”. Again, larger STJ and SOV dimensions
mean that coronary catheterisation can be more readily achieved.
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Permanent pacemaker implantation: The long-term negative con-
sequences of permanent pacemaker implantation (PPM) post-TAVI
are undoubtedly greater in patients with a longer life-expectancy,
including adverse remodelling with reduced LV systolic function,
greater requirement for generator changes and lead revision, and
increased risk of pacemaker-related complications. Minimising
interaction with the left ventricular outflow tract (LVOT) is key
to reducing the risk of conduction disturbance. Current guidelines
support higher implantation of THV in bicuspid anatomy?, using
the leaflets and raphe for anchoring and sealing, hence minimising
LVOT interaction, which should translate to a lower risk of PPM.

Evidence for TAVI in bicuspid anatomy: There is growing evi-
dence demonstrating favourable outcomes following TAVI in
younger BAV patients. PARTNER 3 and the Evolut Low Risk
Trial adopted parallel registries which included BAV patients
with low surgical risk treated with TAVI. Using propensity score
matching, these patients were compared to those with tricus-
pid anatomy from the main trials*>. The PARTNER 3 Bicuspid

Cons: negative implications of BAV for TAVI
Michael A. Borger, MD, PhD

Surgical aortic valve replacement (SAVR) is the current gold
standard for young patients with BAV disease and will remain that
way for the foreseeable future. SAVR is recommended in aortic
stenosis (AS) patients younger than 75 years of age in the current
European valvular guidelines®, and one of the principal reasons
behind this recommendation is that a large proportion of young
AS patients have BAV pathology. BAV morphology has important
short- and long-term negative implications for TAVI, but negli-
gible impact on SAVR.

BAV is associated with higher rates of several important compli-
cations post-TAVI when compared to patients with tricuspid aortic
valve (TAV) stenosis, including paravalvular leak (PVL), pace-
maker implantation, conversion to surgery and lack of procedural
success’. Results for SAVR, by contrast, are largely independent of
valve morphology. BAV status has never emerged as a risk factor in
any SAVR risk scoring system (e.g., Society of Thoracic Surgeons
[STS], EuroSCORE) and has rarely been a focus of surgical stud-
ies. However, Celik et al from Rotterdam recently compared results
of BAV versus TAV in SAVR = coronary bypass grafting patients
(n=3,145) operated on between 1987 and 2016%. These investigators
found significantly better survival in BAV patients, even after pro-
pensity- and age-matching. Twenty-year survival of BAV patients
was 40%, as compared to only 18% for TAV patients®.

These marked differences between SAVR and TAVI in BAV
patients may be explained, in large part, by severe valve calci-
fication and a non-spherical annular shape which are much more
common in BAV than TAV. Excessive calcification and non-spher-
ical annuli do not play a significant role in SAVR, since the sur-
geon is able to debride all calcium under direct visual inspection,
and the annulus is forced to conform to the circular frame of the

TAVI in younger patients with bicuspid AS

Registry found no difference in the composite primary endpoint
of all-cause mortality, stroke and cardiovascular-related rehospi-
talisation at 1 year, whilst the Evolut Low Risk Trial substudy
demonstrated no difference in all-cause mortality or disabling
stroke at 1 year’. Both studies also showed no difference in
haemodynamic echocardiographic parameters at 1 year.

While longer-term outcome studies would be welcomed, con-
temporary data with current-generation THV demonstrate that
outcomes of TAVI among younger low-surgical risk patients with
BAV are similar to those with tricuspid valves. Furthermore, the
specific anatomical characteristics of BAV appear favourable
in addressing critical lifetime management factors in younger
patients undergoing TAVIL.
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valve prosthesis. In contrast, retention of large amounts of cal-
cium debris in non-spherical annuli during TAVI may have delete-
rious effects on short-term complications such as annular rupture,
PVL, pacemaker requirement and increased gradients due to non-
uniform expansion of the TAVI device, as well as long-term com-
plications such as coronary access difficulties, accelerated valve
degeneration due to non-uniform device expansion, and decreased
space allowing for future TAV-in-TAV procedures.

Furthermore, it is commonly known that BAV is associated
with aortopathy and aortic complications. For this reason, SAVR
with replacement of the ascending aorta is recommended in AS
patients with an ascending aorta >4.5 cm in diameter®’. What is
less known is that BAV is also associated with several coronary
artery anomalies. The most frequent anomaly is a hypoplastic right
coronary artery, whose ostium frequently lies close to the right
non-coronary commissure and therefore may be at risk of occlu-
sion during TAVI or future TAV-in-TAV procedures.

Lifetime management of AS patients is a topic that is gaining
increasing attention within the medical and patient communities.
One of the dictums of lifetime management is that, if SAVR is per-
formed, the largest possible valve prosthesis should be implanted
to lower the risk of patient-prosthesis mismatch and to facilitate
future TAVI valve-in-valve procedures. BAV patients are known
to have larger annuli than TAV patients, allowing the insertion of
larger SAVR prostheses®. In addition, we know that SAVR post-
TAVI results are uniformly poor, being much worse than those for
TAVI post-SAVR. In a meta-analysis of 10 studies with 1,690 SAVR
post-TAVI patients, 30-day mortality (16.7%) was more than twice
as high as the STS Predicted Risk of Mortality and was independ-
ent of endocarditis'’. One of the reasons for the excess mortality
was necessary concomitant procedures, the most common being

aortic repair in 29% of patients'®. SAVR is particularly challenging
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post-insertion of a self-expanding TAVI device because of aortic
ingrowth that occurs into the high-riding stent frame, the high aor-
totomy required, and the resulting challenging surgical exposure.
Future transcatheter coronary access is also known to be more
challenging in patients receiving self-expanding TAVI devices.

In summary, multiple reasons support the use of SAVR as the
initial intervention of choice in young BAV patients. TAVI should
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