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H-repair in supravalvular aortic stenosis
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Right coronary artery distortion (A-C) in an in-
verted Y-shaped patch is avoided by applying 2
patches (D-F).

CENTRAL MESSAGE

The right coronary artery
distortion associated with in-

verted Y-shaped patch repair of
SAS, is avoided in H-repair by
using 2 separate vertical patches
to reconstruct the aortic root.

See Commentaries on pages 118 and 120.
Video clip is available online.

Multisinus aortoplasty (2- or 3-sinus patch) restores normal
hemodynamics and reduces the need for reoperation
compared with the classic 1-patch technique for supravalv-
ular aortic stenosis (SAS) repair.1-3 Since January 2000,
9 out of 33 patients (27.3%) who underwent SAS repair
in our institution using an inverted Y-shaped patch
demonstrated echocardiographic evidence of impaired
coronary blood flow and hemodynamic instability due to
right coronary artery (RCA) distortion and kinking. Here,
we modified the bifurcate patch with 2 separate vertical
patches (H-repair) to maintain the RCA geometry and
avoid compromising coronary artery flow.
SURGICAL TECHNIQUE
After a median sternotomy, the pericardium is har-

vested and treated with a glutaraldehyde solution for
5 minutes. Cardiopulmonary bypass is initiated via aortic
and right atrial cannulation if there is no interatrial
communication. We prefer to cannulate the proximal
aortic arch to gain enough space for aortic root recon-
struction. The heart is arrested by antegrade cardioplegia.
A transverse incision is made on the ascending aorta
approximately 5 mm above the sinotubular junction
(STJ). A vertical incision is then made from the right
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end of the transverse incision into the middle of the non-
coronary sinus. Another similar vertical incision is
curved from the left end of the transverse incision into
the right coronary sinus, close to the right and left coro-
nary cusp commissure. These 2 vertical incisions are
extended superiorly into the distal ascending aorta, form-
ing an H-shaped incision.

Two separate rectangle-shaped pericardium patches are
then used to reconstruct the noncoronary and right coronary
cusps. The proximal ends of the patches are trimmed ac-
cording to the circumference of the corresponding aortic
annulus, with care taken to not oversize the right coronary
sinus patch. The sizes of distal ends of the patches are usu-
ally equal and calculated based on the age-normalized
circumference of the STJ. The coronary cusp patches are
extended above the transverse incision to reconstruct the
ascending aorta along the 2 vertical incisions. The initial
transverse incision is primarily reapproximated to maintain
the original longitudinal dimension of the ascending aorta
(Figure 1, A-D, Video 1).

For patients with a diffusely small arch, the concomitant
arch reconstruction is performed under deep hypothermic
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FIGURE 1. H-repair in patients with supravalvular aortic stenosis. A, A transverse incision is made on the ascending aorta approximately 5 mm above the

sinotubular junction (STJ). A vertical incision is then made from the right end of the transverse incision into the middle of the noncoronary sinus. A similar

vertical incision is curved from the left end of the transverse incision into the right coronary sinus close to the right and left coronary cusp commissure. These

2 vertical incisions are extended superiorly into the distal ascending aorta, forming an H-shaped incision. B, Two separate long oval-shaped pericardial

patches tailored according to direct measurements of the STJ and aortic annulus are then used to reconstruct the noncoronary and right coronary cusp.

C and D, The coronary cusp patches are extended above the transverse incision to reconstruct the ascending aorta along the two vertical incisions. The initial

transverse incision is primarily reapproximated to maintain the original longitudinal dimension of ascending aorta. E, For patients with a diffusely small

arch, the concomitant arch reconstruction is performed under deep hypothermic circulatory arrest. The right coronary sinus incision is extended into the

arch beyond the ligamentum. F, A banana-shaped pericardial patch is used to reconstruct the entire arch under selective cerebral perfusion. G, When

the patch comes down to the ascending aorta, the full bypass is resumed, and the cross-clamp is reapplied. H, The right coronary sinus is reconstructed

with the same patch used to repair the aortic arch. A separately treated pericardial patch is used to enlarge the noncoronary sinus.

VIDEO 1. H-repair in a 12-month-old boy diagnosed with supravalvular

aortic stenosis. Follow-up transthoracic echocardiography at 3 months

showed an unobstructed aortic root and sinotubular junction without flow

acceleration, good biventricular function, and patent left and right coronary

arteries.
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circulatory arrest (DHCA). An H-shaped incision is made
on the ascending aorta as described above. After DHCA
is initiated and the cross-clamp is removed, the right coro-
nary sinus incision is extended into the arch beyond the lig-
amentum. A banana-shaped pericardium is used to
reconstruct the entire arch under selective cerebral perfu-
sion. When the patch comes down to the ascending aorta,
the full bypass is resumed, and the cross-clamp is reapplied.
The right coronary sinus is reconstructed with the same
patch used to repair the aortic arch. A separately treated
pericardium patch is used to enlarge the noncoronary sinus
(Figure 1, E-H).

DISCUSSION
Since January 2014, a total of 8 SAS patients underwent

H-repair. The requirement for patient consent was waived
for this retrospective technique report. The median patient
JTCVS Techniques c Volume 6, Number C 115
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FIGURE 2. The change in aortic structure dimensions before and after H-repair. A-C, The z-scores of anatomic parameters including the aortic root (A),

sinotubular junction (B), and ascending aorta (C) increased to normal ranges at predischarge and remained stable during medium-term (median, 2.6 years;

range, 1.4-3.9 years) follow-up, as shown on echocardiography of 8 patients who underwent H-repair. D, The peak pressure gradient across the ascending

aorta was significantly decreased at predischarge and follow-up.
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age was 12.4 months (range, 8.0-78.0 months), and median
weight was 7.6 kg (range, 6.0-18.4 kg) at the time of oper-
ation. The median Cardiopulmonary bypass time was
106 minutes (range 89.7-124.3 minutes), and median
cross-clamp time was 81.5 minutes (range, 74.5-94.5 mi-
nutes) for 5 patients with narrowing at the level of STJ.
Another 3 patients underwent concomitant arch reconstruc-
tion, with DHCA times of 5, 11 and, 24 minutes, respec-
tively. The results at the medium-term follow-up (median,
2.6 years; range, 1.4-3.9 years) were favorable (Figure 2).
There were no deaths, and 1 patient experienced severe
aortic insufficiency owing to right coronary cusp prolapse
resulting from previous aortic valve commissurotomy for
a unicuspidal stenotic valve and secondary mitral insuffi-
ciency at 3 months postrepair.

Based on our observations, RCA distortion and
kinking are usually caused by the bulging of the
adjacent redundant longitudinal dimension of an in-
verted Y-shaped patch, which shifts the proximal RCA
116 JTCVS Techniques c April 2021
anteriorly, inferiorly, and laterally (Figure 3, A-C).
Shortening the longitudinal length of the patch with
plication immediately reduces the kinking of the prox-
imal RCA, highlighting the importance of maintaining
the original length of ascending aorta. This experience
inspired the idea of H-repair. The noncoronary and right
coronary sinus are precisely and effectively augmented
by 2 separately tailored vertical patches. which also
maintains the longitudinal geometry by primary reap-
proximation of the transverse incision to avoid RCA
distortion/kinking (Figure 3, D-F).

Given that the sinuses are usually asymmetrically
affected, H-repair is an attractive alternative in patients
with a relatively large left sinus not necessitating 3-sinus
patch augmentation, as long as left coronary artery ostial
patency is secured by adequate resection of a potential ostial
or supraostial ridge. In addition, H-repair significantly sim-
plifies concomitant arch repair by easily extending the ver-
tical right coronary cusp patch to reconstruct the arch.



FIGURE 3. Right coronary artery distortion (A-C) in an inverted Y-shaped patch is avoided by applying 2 patches (D-F).
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Further follow-up is warranted to assess long-term out-
comes of H-repair.
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