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Transcatheter aortic valve implantation (TAVI) may
cause atrioventricular conduction disturbances and,
consequently, the necessity for permanent pacemaker
implantation (PPI). This is because the His bundle sur-
faces at the basal part of the membranous septum (in
the neighbourhood of the non-coronary cusp) and im-
plant depth greater than the length of the membranous
septum may interfere with the conduction system [1]. To
mitigate this risk, the valve should be implanted at a high
position to minimize the contact of the valve frame with
the base of membranous septum. During TAVI, the valve
is usually positioned in a coplanar fluoroscopic projec-
tion with 3 cusps view, but for a self-expanding valve, like
the Evolut R (Medtronic, Minneapolis, Minnesota), such
a view does not ensure a high implantation. However,
a recently proposed technique based on a cusp overlap
allows valve implantation at a very high position and sig-
nificantly reduces the risk of PPI[2, 3].

In this technique, the coplanar projection with the
right and left cusps overlap is determined in multi-slice
computed tomography, and such a projection is used
for the valve implantation. Conversely to the standard
3-cusps view, which is based on a left-anterior oblique
projection, the cusp overlap requires a right-anterior
oblique (and usually caudal) projection. In such an over-
lap view, the lowest point of the noncoronary cusp is
perfectly exposed (Figure 1 A), and hence the valve may
be positioned extremely high without a risk of pop-out.
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During the implantation, the valve should be initially po-
sitioned above the annulus, with its marker band at the
level of half of the pig-tail tip (Figure 1 B). Then, while
pacing at a rate of around 140 bpm, one should start re-
leasing the valve —in such an approach, the valve sponta-
neously steps down towards the left ventricle and often
reaches a proper final position by itself (Figure 1 C). It is
worth noting that in a cusp overlap view the valve frame
parallax is usually removed. Next, one must change the
projection to the coplanar 3-cusp view in order to con-
firm the proper valve relation to the left cusp (Figure 1 D).
Before releasing the valve, the stiff guidewire should be
pulled back to remove any tension within the delivery
system, and the release must be carried out very slowly
(for approximately 30 s) without moving the delivery sys-
tem, to avoid valve pop-out.

It should be emphasized that a very high valve im-
plantation position is usually unachievable in the copla-
nar 3-cusp view (Figure 1 D) because the operator will
not accept the risk of valve pop-out. In a recent study, the
presented cusp overlap technique reduced the risk of PPI
after TAVI with self-expanding bioprosthesis below 5%
[3]. The described technique is straightforward, safe, and
may be easily implemented by TAVI operators.

Contflict of interest
The authors declare no conflict of interest.

Corresponding author:

Jerzy Sacha MD, PhD, Department of Cardiology, University Hospital, Institute of Medical Sciences, University of Opole, Opole, Poland,

phone: +48 77 452 08 72, e-mail: sacha@op.p!
Received: 17.01.2021, accepted: 19.03.2021.

Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons

230

Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).


mailto:sacha@op.pl

Jerzy Sacha et al. Cusp overlap technique for TAVI

RAO 7° CAUD 22° RAO 7° CAUD 22°

RAO 7° CAUD 22° LAO 15° CAUD 7°

Figure 1. The Cusp overlap technique. A — Aortography in the coplanar projection with the right and left cusps
overlap (RAO 7° CAUD 22°). The pig-tail is sitting in the noncoronary cusp (the hinge point of the cusp is marked
with a red dot), but the right and left cusps overlap (the overlap hinge points are marked with yellow dots). This
projection is also ideal for crossing the native valve because it separates the noncoronary cusp from the right and
left ones. B —The initial position for the valve release: the marker band is located at half the height of the pig-tail
tip. C—While releasing, the valve spontaneously goes down to the left ventricle and most often reaches the proper
position by itself — during this procedure the heart should be paced at a rate of about 140 bpm (in this case, pac-
ing was carried out using a Confida stiff guidewire). D — The coplanar 3-cusp view (LAO 15° CAUD 7°) shows the
valve position in relation to the left and noncoronary cusps. This is the final valve position in which it was released
—to remove any tension within a delivery system and prevent valve pop-out, the stiff guidewire was retracted
CAUD - caudal, RAO — right anterior oblique, LAO — left anterior oblique.
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