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Transcatheter
Aortic Valve

First-in-Human Experience

The indications for transcatheter aortic valve (AV)
replacement (TAVR) lower-risk
populations is increasing. Commissural alignment
(CMA) of transcatheter heart valves (THVs) after
TAVR appears to be random, in contrast to surgi-
cally implanted valves." This study analyzed the

in young and

multislice computed tomography (MSCT) post-TAVR
of the 32 consecutive patients using the CE-marked
Myval Octacor THV and OctaAlign technique (Meril
Life Sciences Pvt. Ltd) across 8 centers in India over
a period of 1 year, with each center having an
experience of implanting at least 30 THVs per year.
Ethical review was carried out at each participating
center.

The novel THV frame incorporates just 2 rows of
tessellating, geometrically identical octagons stacked
one above the other forming inflow and outflow
zones. Each row is an interesting play of interlaced
octagons, naturally incorporating a rhombus body at
each intersection. Large open-cell octagons facilitate
uninterrupted flow and access to coronaries. At the
ventricular end, cells are enclosed with PET fabric
skirt that minimizes the propensity of paravalvular
leaks.

The CMA was assessed using MSCT as previously
described (Figure 1)." In case of type I bicuspid AV,
raphe was considered as a commissure for analysis
(Figure 1).

In a native tricuspid AV, the 3 commissures are
roughly separated at 120°. The commissure posts of
the Myval Octacor THV are 120° apart. The technique
relies on the assumptions that the aortic centerline is
representative of the trajectory of the THV during
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deployment and that the THV remains perpendicular
to the aortic centerline when it is advanced through
the vasculature. Usually, the right coronary artery
(RCA) originates from mid-right coronary cusp (RCC),
and vice versa. A THV crimped ex vivo with 1 of the
neo-commissural posts aligned toward the mid-RCC
or the left coronary cusp as per the patient’s anat-
omy on MSCT, will deploy in vivo toward the non-
coronary cusp/left coronary cusp commissure or the
RCC-noncoronary cusp commissure with minimal
misalignment. During the advancement of the de-
livery system in the aorta up to the aortic annulus, the
valve rotates, changing its orientation from ante-
roposterior to posteroanterior.

The following steps are followed (Figure 1): 1) a
cross-sectional image of the mid-part of the sinus of
Valsalva is obtained, and a virtual circle is drawn
around it using the imaging software for MSCT anal-
ysis; 2) a line is drawn from center of the virtual circle
(which is at the geometric nodule of the sinuses) to
the geometric mid-point of the RCC (Figure 1), a hor-
izontal centerline is drawn towards the right of vir-
tual circle; and 3) a clock-face is then superimposed to
identify the “clock angle.” In case of bicuspid AV, the
clock angle is derived from the angle formed by the
horizontal center line and the line connecting the
RCA ostium.

The THV is placed through the iris opening of the
crimper such that any one of the commissural posts
is aligned to the clock angle (Figure 1). The THV is
crimped onto the balloon of the delivery system
maintaining the clock angle. The delivery system
with the aligners and logo on the proximal handle is
kept facing upwards at all times during THV intro-
duction and crossing the aortic arch to maximize
the chances of commissural/coronary alignment.

Of the 32 patients who underwent transfemoral
TAVR, 13 and 19 patients had bicuspid and tricuspid
valve anatomy, respectively. The mean age was 70.8
+ 8.0 years. A total of 63% were male. Mean STS score
was 2.52% =+ 2.29%. The mean aortic annulus diam-
eter was 22.94 + 2.63 mm, the mean RCA and left
coronary artery height was 14.92 + 2.99 mm and 13.49
+ 3.43 mm. More-than-moderate coronary eccentric-
ity (>20°) was seen in 16% (n = 3) and 38% (n = 5) of
bi- and tricuspid valve anatomy, respectively. The
primary endpoint, proportion of patients having a
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FIGURE 1 The OctaAlign Technique
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The transcatheter heart valve (THV) is crimped ex vivo based on the pre-transcatheter aortic valve replacement (TAVR) multislice computed tomography
(MSCT)-derived clock angle. Commissural alignment post-TAVR is determined by MSCT analysis. The geometric mid-point of the right coronary artery (RCA) is
indicated by the dashed arrow. LCC = left coronary cusp; NCC = noncoronary cusp; RCC = right coronary cusp.
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CMA <30°, that is, aligned or only mild CMA, was
reached in 22 patients (69%). In 12 patients (38%),
optimal CMA (<15°) was obtained. In 4 patients, there
was severe CMA (>45°). Eight patients had virtual
valve-to-coronary distance <4 mm. Three patients
had THV posts in front of the coronaries (2 in
tricuspid AV and 1 in bicuspid AV). Coronary flow was
preserved in all 32 patients (100%). No procedural
complications were encountered.

In a study of Tang et al®> with 483 SAPIEN 3
(Edwards Lifesciences), 245 Evolut [Medtronic],
and 100 ACURATE-neo (Boston Scientific) THVs,
initial SAPIEN 3 valve crimped orientation had no
impact on CMA, whereas specific initial orienta-
tions of Evolut and ACURATE-neo improved
alignment. Our results are, therefore, encouraging
in terms of a technique implemented during valve
crimping to achieve CMA. The advantage is, there
is no need to torque or rotate the delivery system,
reducing the risk of embolic events and vascular
complications.?

Patients with bicuspid aortic valve are at high
likelihood of commissural misalignment, and there-
fore patient tailored THV implantation to optimize
coronary alignment is even more important. In our
study 10 (77%) of the 13 patients with bicuspid anat-
omy had up to mild CMA, whereas only 2 (16.67%) had
severe CMA, showing that the technique works
equally well in both bicuspid and tricuspid valve
anatomies.

Although
regarding how tortuous anatomies, as well as the
spatial orientation of the aortic annular plane, may
affect the ability of this simplified technique to reflect
the real trajectory of the delivery catheter from the

some theoretical concerns arise

femoral artery to the aortic annulus; choosing a pa-
tient with perfect anatomy (no-to-mild cusp or
coronary asymmetry, nontortuous anatomies) and
transcending the learning curve will yield more ac-
curate results for commissural/coronary alignment.
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