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Alternative access: jack of all trades or master of one?
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The indications for transcatheter aortic valve replacement
(TAVR) have expanded to include patients with
symptomatic aortic stenosis at all levels of risk. Over the
same timeframe, as TAVR devices and delivery systems
have gone through iterative changes, the transfemoral
(TF) sheath size has been reduced from 24-Fr down to a
much more manageable 14-Fr for many valve sizes. With
this evolution, the percentage of alternate access cases
has predictably gone down. This reduction has been so
substantial that in current practice, with current devices, no
more than 5-10% of cases require a non-TF approach. As
such, whereas 5-10 years ago alternative approaches were
commonplace, they now are rarely performed. Additionally,
with the widespread growth in TAVR programs during
the current era of smaller sheaths, many programs lack
experience in alternate access. When faced with prohibitive
ileo-femoral vasculature, many centers, large and small, are
left to choose from a handful of alternative approaches for
which local experience is lacking or sparse at best.

The proportion of patients undergoing TAVR by
transthoracic alternate access has decreased over the last
decade, while the use of peripheral access has remained
relatively constant (1). In Europe, data from the French
Aortic National CoreValve and Edwards 2 (FRANCE 2)
and FRANCE transcatheter aortic valve implantation
registries show that alternate access use decreased by >50%
over the last decade (1). In North America, the Society
of Thoracic Surgeons/American College of Cardiology/
Transcatheter Valve Therapy (STS/ACC/TVT) registry
shows that the use of alternate access decreased from 24.1%
to 13.4% between 2012 and 2015 (2).

The choice of one alternate approach over the other
remains controversial. Furthermore, evidence on alternate
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access techniques is based on observational series and no
randomized trial has compared their clinical outcomes.
The transapical (T'A) approach was the first alternative to
TF access. However, due to the accumulating evidence
on the inferiority of the TA access vs. other alternate
access techniques and the need for surgical cut-down,
general anesthesia and intubation, the use of TA access has
progressively decreased among TAVR operators.

More recently, the transaortic (T'/Ao), trans-subclavian
(TS), transcarotid (T'C), and transcaval (T'Cv) alternate
approaches have emerged. Data from large prospective
registries suggest that the TAo access risks higher long-
term mortality and adverse event rates than the TF access.
Compared to the TA access, however, the TAo approach
may improve long-term mortality. The TS access has
similar short- and long-term mortality compared to the
TF approach, although the incidence of adverse events
tends to be higher for TS access. Compared to the TA
and TAo accesses, the TS access has better short-term
mortality and similar long-term mortality and adverse event
rates. However, pacemaker implantation and stroke rates
may be higher for the TS compared to the TA and TAo
approaches.

The TC and TF approaches demonstrate similar
outcomes. Even though a major concern for TC access is
an increased risk of stroke, the TC access has been shown
to have comparable stroke rates to other alternate accesses.
Compared to the transthoracic alternate approaches,
TC access is associated with lower incidence of vascular
complications. The TC and TS approaches are associated
with similar mortality. In the few studies that have reported
outcomes for TCv access, short- and long-term mortality as
well as adverse event rates are higher than those described
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for other alternative approaches in large registries (1). The
TCv approach is still experimental and should only be
performed in patients with favorable abdominal vasculature
who are ineligible for TF and other alternate peripheral
accesses.

The association between institutional and operator
TF TAVR volumes and improved clinical outcomes is
well known (3,4). However, data on the volume-outcome
relationships or the learning curves for performing TAVR
using alternate access is limited and there are no studies on
the learning curve for TS and TC approaches.

A recent analysis of 8,644 non-TF TAVR procedures
showed that high-volume institutions had significantly
lower adjusted 30-day mortality rates than low-volume
institutions (3). More specifically, in an analysis of 1,100
patients undergoing TA-TAVR in the Placement of
Aortic Transcatheter Valves trial, the learning curve was
30-45 performed procedures. Another study found a
statistically significant reduction in the occurrence of major
complications after the first 150 TA cases (5). For TAo
TAVR, the learning curve for the occurrence of adverse
events has been found to be at 128 cases (6). By comparison,
the learning curve for TAo TAVR has been determined
to be only 20 procedures (7). For TCv TAVR, survival at
high-volume centers has been reported to be significantly
higher at 30-days but not at 1-year compared to low-volume
centers (8).

Alternate access TAVR should be performed
by high-volume operators in a hybrid operating
room alongside cardiothoracic anesthesiologists and
surgeons (9). Additionally, patients should undergo
comprehensive diagnostic imaging, including transthoracic
echocardiography, multidetector computed tomography,
and coronary angiography to assess aortic and vascular
anatomy and functionality. Crucially, patient comorbidities,
including peripheral artery disease and diabetes, should
be considered in conjunction with patient anatomy before
performing alternate access TAVR.

TF TAVR remains the primary alternative to surgical
aortic valve replacement for intermediate- to prohibitive-
risk patients with severe aortic stenosis. The growing
popularity of TAVR, however, means that the ability
to tailor delivery to patients with unique anatomical
challenges using alternate access will become increasingly
important to a TAVR operator’s practice. While there are
no randomized data to support one alternate access over
the other, mounting evidence shows a volume-outcome
relationship for these approaches. Regionalization of care
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and experience are important, and institutions and TAVR
operators should strive to master one approach. Ultimately,
the choice of access must depend on a careful assessment
of the individual patient’s risk factors and anatomy by the
heart team.
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