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ON A STICK, BUT CROWN (VALVE) ON A
HEAD (LEFT VENTRICULAR OUTFLOW
TRACT)

Reply to the Editor:

Since our Y-incision/rectangular patch technique was
presented and published in 2021, concern has been raised
that our aortic annular enlargement (AAE) technique does
not enlarge the “true” aortic annulus and left ventricular
outflow tract (LVOT). Is this the case, and should we be
concerned?

There has been widespread confusion over the definition
of the aortic annulus. Robert Anderson, a cardiac embryol-
ogist and anatomist, defines the aortic root as the structure
between the virtual basal ring and the sinotubular junction.1

Inside the aortic root, the crown-like structure through
which the cusps of the aortic valve attach to the aortic
wall is defined as the aortic annulus.1 We call it the
anatomic aortic annulus. In contrast, the virtual basal ring
of the aortic root can be measured by echocardiogram and
computed tomography aortogram and is also called an
aortic annulus. For surgical aortic valve replacement
(SAVR), we place the sutures on the anatomic aortic
annulus to secure the prosthetic valve, not the virtual basal
ring. The goal of AAE is to enlarge the anatomic aortic
E 1. Y-incision enlarges the anatomic aortic annulus

r(s). Published by Elsevier Inc. on behalf of The Amer-

c Surgery. This is an open access article under the CC

eativecommons.org/licenses/by-nc-nd/4.0/).

hniques c December 2022
annulus and the root to accommodate a larger valve inside
the aortic root, with the inner diameter of the prosthetic
valve matching the diameter of the basal ring (Figure 1).

There is also confusion regarding the labeling of the bio-
prosthetic valve. The inner diameter of the bioprosthetic
valve is 5 to 7 mm smaller than the labeled size (defined
by a historical American Society for Artificial Internal Or-
gans conference for a stented bioprosthesis as the distance
between 2 parallel lines located at the outside border of
the struts) after implantation because of the sewing ring,
strut material, and aortic annular tissue protruding inside
the sewing ring of the valve (Figure 2, A).2 After SAVR,
the inner diameter of the prosthetic valve becomes the
new “basal ring” of the prosthetic valve, which can be 5
to 7 mm smaller than the patient’s native basal ring2

(Figure 2, A). This is why it is necessary to upsize the pros-
thetic valve by 3 to 4 valve sizes to have an inner diameter
matching the patient’s native basal ring, especially in active
patients2 (Figure 2, B and C).

I agree with Dr Said3 that the fundamental conceptual
difference between our AAE technique and traditional
AAE techniques, including Nicks, Manougian, and Konno,
is that our technique does not enlarge the basal ring and
LVOTas in the traditional techniques. In patients with aortic
valve stenosis, the basal ring and LVOT are of normal size,
but the aortic valve is stenotic. The goal of the traditional
techniques is not to enlarge the basal ring or LVOT per se
in patients with aortic valve stenosis only but to enlarge
the anatomic aortic annulus by incising into the LVOT.
The further the incision into the LVOT, the greater the
enlargement of the anatomic aortic annulus, and the larger
the prosthetic valve implanted. Our AAE technique en-
larges the anatomic aortic annulus and root with a Y-inci-
sion without incising into the basal ring or LVOT. This
allows us to place prosthetic valves upsized by 3 to 4 sizes
above (supra-annular)2 or inside the residual anatomic
for a larger valve sitting as a crown sits on a head.
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FIGURE 2. Three cases of aortic valve replacement in 3 patients, all of whom had a 23-mm basal ring. The first case had a size 23 Magna Ease implanted

without aortic annular enlargement. The inner diameter was 17 mm on computed tomography aortogram (CTA), and left ventricular outflow tract (LVOT)

was 24 mm (A). The second case had a size 27 (the largest size) Top Hat mechanical valve (CarboMedics) implanted after Y-incision aortic annular enlarge-

ment. The inner diameter of the size 27 TopHat valvewas 23mm and LVOTwas 24mmbased on the blood flowwith contrast on CTA (B). The third case had

a size 29 Magna Ease (Edwards Lifesciences) implanted after Y-incision aortic annular enlargement. The inner diameter of the size 29 Magna Ease was

23 mm and the LVOT was 23 mm based on the blood flow with contrast on CTA (C), and the bioprosthetic valve sitting on the LVOT like a crown on a

head (D).
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annulus (intra-annular) and the patch (such as intra-annular
implantation of St Jude mechanical valve).4 The upsized
valve has an inner diameter close to the diameter of patient’s
native basal ring. This is confirmed by the blood flow
through the LVOT and prosthetic valve on postoperative
computed tomography aortogram (Figure 2, B and C).
The prosthetic valve over the LVOT is like a crown on a
head with perfect match (Figure 2, D). Despite the large-
size valve implanted, the postoperative mean gradient
across the aortic valve (7 mm Hg) is still greater than that
across the LVOT (2 mm Hg), which remains the same as
the preoperative LVOT gradient.2 The normal basal ring
and LVOT do not need to be enlarged, since we do not place
a prosthetic valve in the basal ring or LVOT. The same
concept applies when a total root replacement is used in
an extra-anatomic fashion to implant a larger valve for a
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small aortic annulus/root. There is also no need to enlarge
the basal ring and LVOT for the total root replacement.5

Not enlarging the basal and LVOT is not a weakness of
our technique, but rather it simplifies the operation of
AAE by avoiding violating any surrounding structures of
the aortic root. In patients with aortic valve stenosis and
subannular or LVOT stenosis simultaneously, such as sub-
aortic web or hypertrophic obstructive cardiomyopathy,
we recommend resection of subannular web or myectomy
AND Y-incision AAE with SAVR.

Because the distance between the nadirs of the left and
noncoronary cusps is slightly different among patients and
the largest size valve available varies by valve type, the up-
sizing of the prosthetic or bioprosthetic valve is variable.
However, we predominately upsize by 3 to 4 valve sizes.2

The “roof” technique is to resolve the kink between the
enlarged root and native ascending aorta. Fifty percent of
patients in our early series had no “roof” technique but
with no hemodynamical significance.2 With our AAE tech-
nique, the aortic root is extensively enlarged (from 27 to
40 mm), the sinotubular junction is effaced, the valve-to-
coronary distance is 4 to 6 mm despite a much larger valve
is used, and the proximal ascending aorta is enlarged.2 The
patients who receive a bioprosthesis are well prepared for
potential future valve-in-valve transcatheter aortic valve
replacement. Currently, the Y-incision AAE technique is
our first choice for all aortic annular enlargement at our
24 JTCVS Techniques c December 2022
institution, and SAVR with AAE increased to 50% of all
aortic valve replacements in 2022 with median valve
size of 27.
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