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R outine predeployment balloon aortic valvuloplasty (BAV)
has historically been considered an essential part of the

transcatheter aortic valve replacement (TAVR) procedure,
ensuring unimpeded delivery of the prosthetic valve across
the stenotic aortic valve, optimal valve expansion, and
hemodynamic stability during valve deployment. This was
particularly pertinent for first-generation valves with very large
profiles (22-F and 24-F Edwards Sapien valve [Edwards
Lifesciences, Irvine, CA]1 and 24-F Medtronic CoreValve
[Medtronic, Dublin, Ireland]2), for which valve crossing was
often challenging. However, its continued role as a routine
adjunct given more advanced delivery systems with lower
profiles (14-F to 16-F for the Edwards S3 and Medtronic
Evolut R valves) and improved trackability remains uncertain.
Routine predeployment BAV for every TAVR might not be
necessary, especially as operators strive to minimize TAVR-
related risks. A tailored approach to predeployment BAV for
specific patient subsets who will benefit the most is desired.

Risks associated with BAV are significant. Stroke remains a
significant complication, with a reported rate of 1.8%.3 Other
major risks associated with BAV include major vascular
complication (4%), procedural death (1.5%), severe aortic valve
insufficiency (1.1%), cardiac tamponade (0.9%), and annulus
rupture (0.3%).4 Conduction disturbance is more likely when
BAV is performed during TAVR.5 In addition, standard BAV is
not always well tolerated, especially in patients with low left
ventricular ejection fraction.

In this issue of the Journal of the American Heart Associ-
ation, Martin et al6 retrospectively report on the use of BAV
during TAVR in the United Kingdom between 2007 and 2014.

After propensity score matching, outcomes of procedural
complications including stroke, valve dysfunction, paravalvular
leak, permanent pacemaker implantation, and 30-day mortal-
ity were similar between standard predeployment BAV and
direct TAVR. There was also no difference in outcome by type
of valve used. Hence, at 30 days, direct TAVR was as good as
routine predeployment BAV during TAVR.

These results add to the existing data supporting that TAVR
can be performed successfully without routine BAV. Omitting
this additional step has been shown to be safe, results in
successful valve deployment, and yields similar clinical and
hemodynamic outcome at up to 1 year.5,7–16 Additional
benefits of direct TAVR are lower contrast use and shorter
fluoroscopy and procedural time.8–10,12,14 Nonetheless, other
uses for nonroutine predeployment BAV, such as balloon
sizing for confirmation of annulus dimension and evaluation of
the interaction of the native leaflets with the coronary ostia
when coronary artery takeoffs are low, continue to have a role
in the contemporary TAVR era.

When tailoring BAV use during TAVR, the following
considerations should be made. In this current study,
patients who received BAV were significantly older, had
higher mean transvalvular gradients, smaller aortic valve
area, and more extensive ascending aortic calcification.
Similar criteria were reported as a reason for a bailout BAV
in a study where direct TAVR was attempted in every case.17

This strategy of doing BAV only in patients with severe or
asymmetric aortic valve calcification and small aortic valve
area (≤0.5 cm2) has been successfully implemented and
identifies good basic criteria to follow when assessing the
need for predeployment BAV during TAVR.18 These features
can be obtained from routine transthoracic echocardiogra-
phy and computed tomography imaging. In addition, trans-
esophageal echocardiographic evaluation of the aortic valve
and root, although more invasive, can be helpful to
determine which patients are best suited for direct TAVR
and can potentially decrease the rate of permanent pace-
maker implant and procedure-related mortality.19

Stroke remains one of the most feared complications of
TAVR. New cerebral infarcts can be detected in up to 77% of
cases following TAVR on magnetic resonance imaging.20

Cerebral embolization of debris during TAVR happens in nearly

The opinions expressed in this article are not necessarily those of the editors
or of the American Heart Association.

From the Division of Cardiology, Department of Medicine, Rush University
Medical Center, Chicago, IL.

Correspondence to: Clifford J. Kavinsky, MD, PhD, Rush University Medical
Center, 1717 West Congress Parkway, Suite 307 Kellogg Building, Chicago,
IL 60612. E-mail: clifford_j_kavinsky@rush.edu

J Am Heart Assoc. 2017;6:e005314. DOI: 10.1161/JAHA.116.005314.

ª 2017 The Authors. Published on behalf of the American Heart Association,
Inc., by Wiley Blackwell. This is an open access article under the terms of the
Creative Commons Attribution-NonCommercial License, which permits use,
distribution and reproduction in any medium, provided the original work is
properly cited and is not used for commercial purposes.

DOI: 10.1161/JAHA.116.005314 Journal of the American Heart Association 1

EDITORIAL

http://creativecommons.org/licenses/by-nc/4.0/


every case, and lesion volume correlates with neurocognitive
decline.21 Although emboli are generated during every step
of the TAVR procedure, the majority occurs during valve
positioning and implantation, suggesting that anatomical and
procedural factors are responsible for cerebral emboliza-
tion.17 This correlates with findings that embolized material
during TAVR is mostly from thrombus and arterial wall,
possibly when the valve is advanced in the arch. The
remaining material is from calcification, aortic valve tissue,
myocardium, and foreign material.21 Hence, to decrease
cerebral emboli during TAVR, emphasis should be made on
careful manipulation of catheters in the aortic arch, consci-
entious anticoagulation, and possibly prophylactic use of an
embolic protection device. The present study6 indicates that
BAV during TAVR does not increase the incidence of
procedure-related stroke, which correlates with the bulk of
previous evidence.5,7–14 This finding particularly applies to
TAVR performed at experienced centers and when third-
generation valves are used. Conversely, first- and second-
generation valves were more likely to cause embolization
when predeployment BAV was omitted.17

Some crucial procedural details that could have impacted
the incidence of stroke in this study6 are not reported, some
of which are acknowledged as a limitation of this registry-
based study. More specifically, the number of times the aortic
valve was crossed, the procedural activated clotting time, the
implantation duration, the number of inflations, the duration
of the pacing run, and the need for postdilation could have
impacted the incidence of TAVR-related stroke. It has been
suggested that direct TAVR can require more frequent
postdilation,13 which is associated with increased cerebral
embolic events.22 However, most trials have not found a
difference in the rate of postdilation between direct TAVR and
predeployment BAV.7–12,14,17 Again, BAV does not appear to
significantly impact outcomes in TAVR, but its safety and
association with stroke using third-generation valves need to
be validated in large randomized trials.

The ideal balloon size for BAV remains unclear. The concept
of moderate BAV, or partial valvuloplasty with a smaller balloon
size (average of 15 mm) to allow valve delivery, has been
suggested and shown to yield similar procedural success and
clinical outcome compared to direct TAVR at 30 days with the
Sapien S3 valve.18 It currently remains unclear whether
moderate BAV confers an advantage over standard/larger
BAV, but upcoming trials should help answer this question.
Another advancement in the field of BAV is the introduction of
BAV catheter technology with a central orifice that allows for
improved hemodynamic, uninterrupted left ventricular ejec-
tion, and balloon stability when inflated, without the need for
rapid-burst right ventricular pacing.

As centers continue to gain experience, physicians are
likely to become more comfortable with direct TAVR. This

trend has already transpired in the design of recent trials,14,18

in the UK registry from 2007 to 2014 as presented in this
study, and in the Italian registry where routine predeployment
BAV rates have dropped from 91.7% in 2013 to 80.7% in
2015.23

Direct TAVR, when performed in the right subset of
patients, is safe and yields comparable clinical and hemody-
namic outcomes compared to routine predeployment BAV
during TAVR. As percutaneous valves get implanted in lower
surgical risk patients, the focus of attention will be on
outcomes. Operators have the responsibility to carefully
review every part of the procedure and ensure that the risks
of any additional step are justified. Omitting the BAV, when
appropriate, can contribute to minimizing TAVR-related com-
plications. The use of BAV during TAVR continues to be
supported in cases of critical aortic valve area, severe valve
calcification, balloon sizing of the annulus, and assessment of
coronary artery flow prior to valve deployment in case of low
coronary takeoff. Future large randomized trials and results of
the ongoing multicenter registry of transfemoral direct TAVR
versus predeployment BAV (EASE-IT TF [Transfemoral Tran-
scatheter Aortic Valve Implantation With or Without Predila-
tion of the Aortic Valve]) will provide additional data regarding
safety and outcome of direct TAVR (NCT02760771).24
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