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Editorial of the Research Topics

Transcatheter Aortic Valve Implantation: All Transfemoral? Update on Vascular Acccess

and Closure

TAVI RELATED VASCULAR COMPLICATIONS: DO THEY STILL
EXIST?

According to the Transcatheter Valve Therapy (TVT) Registry, transcatheter aortic valve
implantation (TAVI) has become the predominant treatment for aortic valve stenosis. The volume
of TAVI exceeded the number of isolated surgical aortic valve replacement (AVR) procedures in
2015, and that of all forms of AVR in 2018. In the USA, in 2019, a total of 77,991 TAVI and 57,626
AVR were performed (1).

Thanks to increasing operator and institutional experience, to the expansion of the treatment
indication to intermediate and low-risk patient populations, and to the fast evolution of
transcatheter technologies, the rate of TAVI-related major complications has consistently reduced
over the previous decade (1). However, TAVI complications remain of concern, and have a
significant influence on morbidity and mortality.

VARC-3major vascular access site complications, defined as a vascular injury leading to death, life
threatening of major bleeding, visceral ischemia or neurological impairment, represent a significant
proportion of the TAVI-related complications, and constitute a significant burden for the patient
and for health care facilities (2). According to the TVTRegistry the rate of thirty-daymajor vascular
access site complications has declined from 1.6% in 2013 to 1.3% in 2019, but due to the significant
increase of the total number of procedures performed, the number of patients suffering from a
major vascular complication has increased from 39 to 922 during the same period (1).
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FIGURE 1 | Augmented reality can simplify vascular access. The patients’ CT scan is reconstructed with a proprietary software (Articor, Artiness SRL, Milano, Italy) to

generate 3D holograms, that can be moved to the hybrid room and visualized with commercial holographic viewers (Hololens 2, Microsoft Inc, Redmonds,

Washington, US). (A) The patients’ arterial tree is seen through the transparent skin surface. (B, C) Different layers can be visualized or removed, to analyze different

aspects of the vascular access (size, tortuosity, calcifications). (D) A dedicated tool can be used to simulate vascular access.

IMPROVED PLANNING, BETTER DEVICES,
NEW TECHNOLOGIES: TOWARD THE
UNIVERSAL TRANS-FEMORAL (TF)
APPROACH

The progressive reduction of the rate of vascular complications
is the result of improved preoperative assessment and
improved technologies. Perrin et al. concluded in their
comprehensive review that pre-procedural planning is the
key for a successful TAVI program. Tridimensional curved
multiplanar reconstruction of the CT images of the vascular
path is a powerful tool to anticipate - and avoid - problems;
echo-guided vessel puncture may be extremely helpful, and
there is evidence that it can significantly reduce the rate of
vascular complications (3); finally, the recent boost of virtual
and augmented reality could further facilitate vascular access
(Figure 1).

Beside improved planning, smaller delivery systems
and improved vascular closure devices allow to safely
navigate the transfemoral route in an increasing number
of patients. While the suture-based Perclose ProGlide
(Abbott cardiovascular, Plymouth, MN) remains the
most widely used, newer vascular closure devices
could improve the results in patients with complex
access, as outlined in the articles by Schaefer et al. and
Heitzinger et al.

In heavily-calcified access vessels, preoperative angioplasty
can be used to navigate complex iliofemoral axes: as described by
Thieme et al., most access site complications can be successfully
treated with an interventional approach, and the same techniques
can be used to pre-dilate stenotic vessels. More recently, balloon
lithoplasty has proved to be a useful tool to cross calcific stenoses.
In Florence, we’ve used this approach in several TF patients and
in a trans-axillary procedure, that is described in detail here, while
the article by Sawaya et al. offer an extremely detailed, step-by-
step description of this technique, and report on an impressive
series of 50 patients.

IS THERE STILL A ROLE FOR
ALTERNATIVE ACCESS ROUTES?

As TAVI is becoming the standard treatment for calcific
aortic stenosis, more and more low-risk patients are assigned
to this procedure - many of them with “Less than perfect”
vascular access. While skilled operators equipped with the
latest technologies can perform complex TF-TAVI and succeed,
a proportion of patients will still experience major vascular
complications. The rate of complications will indubitably be
related to the bravery of the operators: the more intrepid the
physician, the higher the rate of vascular damages to be repaired.
While some patients present with unfavorable vascular anatomy
at every potential access route While for some patients there are
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no alternatives (or the alternatives are all really bad, and therefore
require that is when brave and skilled operators is needed), in
many other cases a safe alternative is available. Trans-axillary
TAVI can be performed under loco-regional anesthesia (as in the
case presented in this issue) and is a valuable option inmany cases
not eligible for TF-TAVR. Trans-carotid TAVI has been proven
to be safe and effective, and can be also performed under loco-
regional anesthesia, as outlined in the reviews by Stastny et al.
and Perrin et al.

Surgical access TAVI is more traumatic and is associated with
longer hospital stay and with a higher incidence of selected
complications. However, as outlined in the review by Stastny
et al., trans-aortic and trans-apical TAVI may be a valuable
option for selected patients, and should be available – at least
in high volume centers – to allow for a tailored, patient-
centered approach.

Finally, the transcaval route – which is nicely illustrated here
by Barbash et al. and by Perrin et al. - can be safely used

in selected patients although, as outlined by Perrin, it requires
some experience.

As TAVI is developing toward the predominant therapy
for patients suffering from aortic valve stenosis, the procedure
itself still presents challenges. With the expansion toward
intermediate and low-risk patients, optimal procedural outcomes
regarding stroke, valve hemodynamics, permanent pacemaker
requirements, and vascular complications are mandatory.
Currently, TAVI procedures are mostly restricted to high-volume
centers. Their experience and access to the latest technologies
and improvements allows optimal procedure planning
including choice of vascular access to optimize patient outcome
in TF-TAVI.
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