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ABSTRACT

Various surgical techniques have been described to repair congenital supravalvular aortic stenosis, but the best

technique is still controversial. The three-patch repair reconstructs a symmetric aortic root and is supposed to
restore a normal physiology. We present two successfully operated patients who had congenital supravalvular
aortic stenosis using symmetric three-patch repair. We will discuss the decision making of surgical techniques,
and its effects of postoperative course of this pathology in this case report.
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Konjenital Supravalvular Aort Darliginda Brom Teknigi kullanimu:
Iki Olgunun Sunumu

OZET

Konjenital supravalvular aort darliginin tedavisinde degisik teknikler tanimlanmistir, ancak en iyi teknik

hangisi hala tartismalidir. Ug-yama ile onarim simetrik bir aort kokii ve normal fizyoloji saglar. Bu yazida,
tic-yama teknigini kullanarak basariyla ameliyat ettigimiz konjenital supravalvular aort darlig1 olan iki has-
tay1 sunmaktayiz. Cerrahi teknikler arasinda karar vermeyi ve bu tekniklerin postoperatif doneme etkisini
tartisacagiz.

Anahtar Kelimeler: Konjenital supravalvar aort darlig1; sol ventrikiil ¢ikim yolu

INTRODUCTION

Various surgical techniques have been described to repair congenital supravalvular aortic
stenosis (SVAS), but the optimal approach remains controversial. The main goal of surgical
treatment is resection of left ventricular outflow tract obstruction; this can be achieved using
nonsymmetrical repair (one patch or inverted Y-shaped patch) or as well as symmetric three-
patch repair (Brom repair)"). We present here two successfully operated consecutive cases
of congenital supravalvular aortic stenosis using three-patch repair in 1-year period between
August 2012 and November 2013, and we discuss the decision making of surgical techniques,
and its effects of postoperative course of this pathology in this case report.

CASE 1

A 5-year-old boy was admitted to our hospital with severe SVAS. He was born at 32 weeks
of gestation and was diagnosed with reactive airway disease. He also had a history of systolic
ejection murmur on physical examination previously. He had no other major congenital defect
and mental retardation (WISC-R test). Cardiovascular examination revealed heart rate as 85
bpm, and S1 stiffness, needed all the focus of a systolic ejection murmur. Blood pressure was
140/90 mmHg at both arms. Cardiomegaly and signs of moderate congestion were present on Correspondence
chest X-Ray. Apical anterior viewing and parasternal short axis echocardiography imaging
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Figure 1. Aortography was performed before the operation, and all demonstrated a
typical hour-glass type stenosis of Case 1.

CASE 2

A 15-year-old girl was admitted to our hospital with severe
SVAS. She was born at 37 weeks of gestation and was diagnosed
with Down syndrome. She also had a history of systolic
ejection murmur on physical examination previously. She had
no other congenital cardiac defect, but had mental retardation
(WISC-R test) and typical Down syndrome signs and symptoms.
Cardiovascular examination revealed heart rate as 80 bpm, and
S1 stiffness, needed all the focus of a systolic ejection murmur.
Blood pressure was measured 145/90 mmHg at both arms.
Cardiomegaly and signs of mild congestion were present on chest
X-Ray. Preoperative echocardiography findings were as follows:
congenital supravalvular aortic stenosis with severe concentric
left ventricular hypertrophy and bicuspid aortic valve with mild
insufficiency and peak systolic pressure gradient between the
left ventricle and ascending aorta was 85 mmHg. Aortography
demonstrated a typical hourglass-type stenosis just above the
aortic valve (Figure 2). There was no coronary stenosis.

Anaesthesia

Anaesthesia was induced with 5-6% sevoflurane inhalation,
intravenous fentanyl (5 pg/kg) and rocuronium bromide (0.6
mg/kg) in two patients. Anaesthesia was maintained by 3%
sevoflurane with the infusion of midazolam (0.1 mg/kg/h)
and fentanyl (2 pg/kg/h), and with intermittent bolus doses
of rocuronium (0.2 mg/kg). The patient was kept sedated by
fentanyl (1 ug/kg/h) and midazolam (0.1 mg/kg/h) infusions in
the intensive care unit postoperatively.

Surgical Management

After informed consent, the patient underwent the corrective
surgery under general anaesthesia and cardiopulmonary bypass.
Standard surgical techniques were used in two patients by the

Figure 2. Aortography was performed before the operation, and all demonstrated a
typical hour-glass type stenosis of Case 2.

same surgeon. After median sternotomy, autogenic pericardium
was prepared as glutaraldehyde-treated pericardial patch. A
single aortic and bicaval cannula (Medtronic® Bio-Medicus,
Medtronic, Inc. USA) approach was used for the maintenance
of cardiopulmonary bypass in moderate hypothermia (Case 1=
30°C, Case 2= 32°C). Aorta was cross-clamped (Case 1= 80
min, Case 2= 85 min) with subsequent antegrade cardioplegia.
The aorta was transected at the supravalvular site of stenosis.
The normal aortic valve annulus is measured with a Hegar
dilator of appropriate size. The circumference of the annulus
is approximately three times its diameter or Hegar size!". In
Case 1, the diameter of the opening was 3 mm after transecting
the aorta. Case 2 had a 5-mm aperture. Measurements were
made with a ruler since the Hegar dilatators could not be used.
Calculated aortic diameter of Case 1 was measured 9 mm. In
Case 2, it was 15 mm (Figure 3). A straight-down incision
was made into the non-coronary cusp. Incisions were then
performed to the left of the right coronary artery and to the right
of the left coronary artery within the respective aortic cusps.

Mitchell et al. described the same technique that we used, as
follows: noncoronary sinus is incised vertically at its midpoint.
The incision crosses the thick ring into more normal aorta
and will improve exposure of the other sinuses. This incision
is carried to the base of the sinus. Vertical incisions are then
made in the left and right coronary sinuses. These incisions
are placed midway between the associated coronary ostium
and nearby commissure. The incision in the left sinus is placed
to the right of the coronary ostium unless there is inadequate
room. The incision in the right sinus is placed to the left of
the coronary ostium if possible. This placement minimises
the chances of distorting the proximal course of the coronary
arteries, but the side of the sinus with most room should be
used®?. The small-, medium- and large-sized triangular
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Case 2: a=5 mm

| Patch sires=(b) x fc) = {c] mm
Case 1: sonall: 10n10x10 men, medium: 10x11 x11 mem, large: 10x12x12 mm
Case 2 : small: 15x12x12 mm, medium: 15213213 mm, lerge: 15al4x14 mm

Figure 3. Sizing and calculating the patches and aortic root.

glutaraldehyde-treated pericardial patches were applied to
enlarge the noncoronary, left coronary and right coronary
sinuses respectively using 7-0 polypropylene suture (Prodek®,
Sutures, Inc., UK) (Figure 4). The left sinus patch is inserted
first. The left sinus patch is smallest. The left patch width and
height are reduced to avoid excessive enlargement of this sinus.
The right sinus is reconstructed followed by the noncoronary
sinus. The right sinus is middle in size. Following completion
of the left and right sinuses, the patch widths are added, and the
required patch width for the noncoronary sinus is determined

Figure 4. Aorta after implantation of the three sinus patches (Case 1).

using the total desired enlargement calculated previously®.
There was no need a triangular glutaraldehyde-treated
pericardial patch augmentation of the anterior portion of the
aorta. Aortic commissurotomy was applied in Case 1 but was
not applied in Case 2. The distal and proximal aortic segments
were re-approximated posteriorly with a running 6-0 or 7-0
polypropylene suture (Prodek®, Sutures, Inc., and UK). After
de-clamping the aorta, all patients were successfully weaned
from CPB (Case 1= 120 min, Case 2= 115 min) and transferred
to the intensive care unit. Echocardiography on postoperative
day 5 demonstrated a 10-mmHg and 15-mmHg peak aortic
systolic gradient consistent, respectively, for Case 1 and Case 2
with no residual SVAS and aortic valve insufficiency.

Our cases have not any concomitant pulmonary artery
stenosis or enlarged aorta was not done by the external pressure
to the pulmonary artery. Patients were discharged on 6 day
of hospitalisation, uneventfully. Patients were still in a healthy
status at the 6™ month follow-up examination.

DISCUSSION

Congenital supravalvar aortic stenosis is one of the rarest
obstructive lesions of the left ventricular outflow tract’®. Most of
the patients may suffer from the diffuse type, which involves the
entire ascending aorta®. The Brom repair used three different
size patches for a symmetric enlargement of the aortic root
with the potential advantage of reduced late restenosis rates.
Compression of the left main pulmonary artery caused by the
enlarged aorta and aortic regurgitation as a result of over sizing
of the aortic sinuses is potential complications®®. For this
reason, we preferred three different size patches, from small to
large, during aortic root enlargement in our cases. If all patches
are in same size, over sizing of the aortic sinuses could be seen
more frequently”.

Kaushal et al. concluded that the multi-sinus technique was
superior to the standard single-patch technique. Kaushal’s data
demonstrated that the only risk factor predictive of a recurrent
gradient requiring reoperation was a sub-aortic myectomy
performed at the first procedure®. Deo et al. showed that the
need for reoperation did not show significant difference between
the single-patch and three-sinus patch groups. The mean gradient
was 33 + 18 mmHg in the single-patch group and 18 + 12 mmHg
in the three-sinus repair, both of which seem high compared with
other series'. In spite of the opposite view of some authors,
multi-sinus reconstructions (inverted bifurcated patchplasty and
three-sinus reconstruction) resulted in superior haemodynamics
and were associated with reductions in reoperation rate and
mortality in most of the articles®'?. The majority of patients
with Williams-Beuren syndrome-related SVAS also have
pulmonary artery obstruction. As Ozergin et al. mentioned
supravalvular aortic stenosis can be present without Williams-
Beuren syndrome'"'?. QOur patients had no Williams-Beuren
syndrome signs either. This is remarkable and not concordant
condition according the publishing about congenital SVAS.
Imamura et al determined that the presence of pulmonary stenosis
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and younger age at the time of initial surgery as risk factors for
reoperation with SVAS®. Since our patients had no Williams-
Beuren syndrome, this could be accepted as an advantage for
freedom from reoperation. Metton et al. reported that bicuspid
aortic valve was a risk factor associated with late residual
obstruction®, but Kaushal et al. did not show that bicuspid aortic
valve was a risk factor for reintervention®.

The median age at repair of 4 years was lower than most
series. Although earlier repair is proven to be beneficial in
ameliorating the secondary pathologic processes, this can
result in the setting of supravalvar aortic stenosis remains to
be seen!*!)_ In our first case, patient was 5 year-old and a
good candidate for surgery, but as seen in Case 2, diagnosis
and the corrective surgery can be delayed since the social
and economic condition of her family was poor. Congenital
SVAS is commonly associated with obstruction in other sites
along the left ventricular outflow tract and aorta, and such
multilevel obstruction occurs progressively during the follow-
upU #1419 Saritag et al. treated successfully through two
sinus reconstruction and ascending aorta replacement using
Dacron patches to extensions to the left and non-coronary
sinuses in an adult patient!®. Although, SVAS is congenital
aortic pathology, this may prove to in adulthood period of life.
For this reason, life-long follow-up is advised for the patients
with SVAS and our patients are under control with periodic
transthoracic echocardiography follow-up.

The single, double, and Y-shaped patch techniques cannot
restore the aortic root in an anatomic fashion, but no difference
could be demonstrated in outcome for any surgical technique!”.
However, reconstruction of the aortic root with autologous
pericardial patches in each sinus after transection of the aorta
has the advantage of symmetry while restoring the normal aortic
root anatomy®!*!®_This article encouraged our cardiac team
to choose three-patch technique, while our decision making of
surgical strategy. Metton et al. showed the results after three-
patch repair are superior to those of one-patch reconstruction
in terms of residual obstruction and development of aortic
insufficiency™®. Three-patch repair reconstructs a symmetric
aortic root and should restore a normal physiology”.

Another matter was described by Acikel et al. that a
4 year-old boy who presented with infective endocarditis
with SVAS. Thus, prophylaxis is important and should last
a lifetime. However, the interesting point of this article is
they used hypothermic circulatory arrest. It was an unusual
cardiopulmonary bypass technique for the treatment of this
pathology firstly'*.

CONCLUSION

Atthe point of decision making for the treatment of congenital
SVAS, the surgeons’ choice is important, and of course, they will
choose one from symmetric or nonsymmetrical techniques®. To
our knowledge and in the light of literature, when compared to
the other nonsymmetrical repair techniques, such as one patch

or inverted Y-shaped patch techniques, symmetric three-patch
repair provides more anatomical aortic root and mid-term results
are highly satisfactory and supravalvular aortic stenosis can be
present without Williams-Beuren syndrome.
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