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Aortic Annular Enlargement with Modified
Y-Incision Technique Devised from Preoperative

Three-Dimensional Computed Tomography

Goki Inno, Yosuke Takahashi

, Kenta Nishiya, Munehide Nagao, Takumi Kawase,

Akimasa Morisaki, and Toshihiko Shibata

The Y-incision technique introduced by Dr. Bo Yang in 2021 is a very innovative technique
that can enlarge the aortic annulus by two or more sizes without violating the left atrium
or mitral valve. However, we encountered a case in which the left coronary artery ostium
was located close to the left-non commissure. Therefore, we considered it would be dan-
gerous to expand the incision to the left coronary annulus. We therefore devised a new
technique that enlarges only the noncoronary annulus in an “L” fashion instead of a “Y”’
fashion. In performing this surgery, preoperative three-dimensional images were useful
for understanding the anatomy when planning the aortic annular enlargement proce-
dure. The L-incision technique can be a useful alternative method of aortic annulus

enlargement.
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Introduction

The Nicks and Manouguian procedures have been
used as aortic annulus enlargement techniques. The
Nicks procedure generally enables aortic annulus
enlargement by only one valve size." Although the
Manouguian procedure enables more enlargement, this
procedure is complicated and carries the risk of mitral
regurgitation in the long term.? The Y-incision technique
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to enlarge the aortic annulus proposed by Dr. Bo Yang
in 2021 solved these limitations.® This technique widely
opens the aortic root; however, it requires an extended
subannular incision toward the nadir of the left coronary
cusp. We modified the incision in an “L” fashion instead
of a “’Y” fashion, because the left coronary artery (LCA)
ostium was close to the left-non commissure, as demon-
strated by preoperative three-dimensional computed
tomography (3D-CT) images.

Case Report

A 53-year-old female with a height of 139 cm and a
body surface area (BSA) of 1.19 m? complained of dys-
pnea on exertion. Echocardiography revealed severe
aortic stenosis (AS) and a very narrow aortic annulus.
CT and transesophageal echo examination showed that
the annulus diameter was only 17 mm (Fig. 1), and
aortic annular enlargement was necessary to implant a
minimal-sized mechanical valve. Initially, we planned
to apply the Y-incision technique. The 3D-CT showed
that the distance between the ostium of the LCA and


https://orcid.org/0000-0003-2258-7204

Inno G, et al.

1 aortic annulus dimension : 17.2 mm
2 Valsalva dimension: 25.8 mm
3ST):23.9mm

4 ascending Ao : 30.4 mm

circumference : 55.6 mm
area : 247.0 mm?

major axis : 19.7 mm
minor axis : 16.4 mm
mean diameter : 17.7 mm

Fig. 1 (A) The transesophageal echo examination shows the aortic root. The aortic annulus dimen-
sion is 17.2 mm. (B) CT shows that the mean diameter of aortic annulus is 17.7 mm. CT:

computed tomography

Fig. 2 Three-dimensional CT image. The blue area represents
the MS under the NCS. The distance from the bottom of
the left non-crossing to the MS is 15.9 mm, and the dis-
tance of 5.2 mm from the left-non commissure to the
LCA. The yellow line is the “L”-fashioned incision. CT:
computed tomography; MS: membranous septum; NCS:
noncoronary sinus; LCA: left coronary artery

the left-non commissure was only 5.2 mm (Fig. 2);
thus, a sufficient gain toward the left coronary cusp
with the Y-incision technique was not achievable.
Additionally, we determined that this approach carried
the risk of coronary artery injury and would have little
benefit. Thus, we planned to apply the annular enlarge-
ment with an “L”-fashioned incision of only the non-
coronary area instead of a “Y” fashion. The distance
between the bottom of the left-non commissure and the
membranous septum (MS) was 15.9 mm using 3D-CT
(Fig. 2).

A partial transverse aortotomy was performed above
the sinotubular junction (Video). After excision of the
aortic valve, the annular calcification was completely
debrided. The LCA ostium was very close to the left-
non commissure and the Valsalva wall was thinner than
expected. First, we made a vertical incision in the non-
coronary Valsalva 2 mm from the left-non commissure,
which extended across the annulus. We then changed
the direction and advanced the incision along the annu-
lus toward the MS. We incised 15 mm in an “L” fash-
ion beneath the noncoronary annulus (Figs. 2 and 3A)
considering the preoperative 3D-CT. The patch width
to be met was set at 17 mm with a 2 mm seam allow-
ance. A rectangular-shaped Hemashield Dacron patch
(Boston Scientific Corp, Natick, MA, USA) 17 mm in
width was sewn to the mitral annulus with running 5-0
Prolene suture (Ethicon, Somerville, NJ, USA), and the
patch was sewn up to the incisional edges of the noncor-
onary sinus Valsalva (Fig. 3B). By applying this patch,
the area of a right-angled isosceles triangle with one side
of 15 mm is added to the existing valve opening area,
so the valve circumference can theoretically be enlarged
by 15/2mm at the maximum. In reality, it would be
impossible to enlarge the image to 15v2mm due to dis-
tortion and other factors, but we thought it was possible
to enlarge the image by 15 mm at least. A 16-mm-sizer
of Medtronic Open Pivot AP360 valve (Medtronic, Min-
neapolis, MN, USA) was fitted to the enlarged aortic
annulus. Twelve pledgeted mattress sutures were placed
along the aortic annulus. Nine mattress sutures were
placed from the ventricular side to the aortic side, and
three mattress sutures were placed from the outside of the
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Fig.3 (A) The incision was extended 15 mm in an “L” fashion from left-non commissure’s bottom to the
MS. (B) A rectangular patch was sewn. (C) 2-0 pledgeted sutures were placed along the aortic
annulus, 9 by non-everting mattress and 3 by everting mattress from the outside to the inside the
patch. (D) The mechanical valve was seated supra-annularly. The pivot guard faced the center of the
patch and the center of the mechanical valve leaflets faced the left and right coronary arteries.

patch (Fig. 3C). A 16-mm Medtronic Open Pivot AP360
was placed in the supra-annular position (Fig. 3D). We
verified that the patch did not interfere with the move-
ment of valve leaflets. The aortotomy was closed with
the patch trimmed into a teardrop shape.

Discussion and Conclusions

The Nicks procedure can enlarge the aortic annulus
by only one size up at most."» The Y-incision technique,
which uses rectangular patches, allows for a very con-
venient enlargement of two or more sizes. The Manou-
guian procedure requires an incision into the mitral
valve or left atrium, which the Y-incision technique does
not.>* The concern with the Y-incision technique is
the risk of torsion of the LCA by the rectangular patch
when the incision toward the left coronary annulus is
too close to the left coronary ostium. Dr. Bo yang also
mentioned the possibility of LCA distortion by a rectan-
gular patch, and that the transverse sinus behind the rect-
angular patch allows the patch and left coronary sinus
to extend posteriorly without significantly distorting
the LCA.» However, in the present case, the LCA was
only 5.2 mm away from the left-non commissure. If the
Y-incision technique had been performed by adding an
incision up to the nadir of the left coronary sinus, as he
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suggested, we believed the LCA could be twisted. The
L-incision technique, which does not require an incision
under the left coronary annulus, can avoid this problem.
However, since aortic annulus enlargement is performed
only on the noncoronary annulus side, it is necessary to
preoperatively estimate whether sufficient aortic annulus
enlargement can be achieved using this method. In the
present study, preoperative 3D-CT was analyzed, and
the distance between the bottom of the non-left commis-
sure and the MS was measured to be 15.9 mm. Consid-
ering the patient’s BSA (1.19 c¢cm?), we preoperatively
determined that prosthesis—patient mismatch could be
avoided if a 16-mm Medtronic Open Pivot AP360 with
an outer diameter of 23.8 mm could be implanted with a
15-mm aortic valve circumference enlargement. Preop-
erative measurements allowed us to safely and smoothly
perform the procedure. There is also a risk of conduction
disorders if the subannular incision extends into the MS.
The patient was discharged from the hospital without
any conduction disorders.

For patients with AS in whom the aortic annulus is
so narrow that minimal prosthetic valve insertion by the
Nicks procedure is expected to be difficult, the L inci-
sion, a modification of the Y incision, can be a simple and
useful alternative method. From the 3D-CT analysis, it is
possible to predict in advance the extent of enlargement
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that can be achieved before the surgery, thus predicting
whether the target prosthetic valve size can be inserted.
This is very useful in terms of safety for the surgeon.
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