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Abstract
Bicuspid aortic valve is a common congenital defect associated with several other pathological processes.
We describe a complex case in a 13-year-old boy where there was significant aortic valve insufficiency and a
severely dilated ascending aorta. In addition, there was complex coarctation of the aorta in which both subclavian
arteries arose from the coarctation site. A hybrid bilateral carotid-subclavian bypass grafting with coarctation stenting
procedure was performed followed by a modified Bentall procedure. This case illustrates a successful two-stage,
hybrid technique in a late-diagnosed paediatric patient.
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Introduction
Bicuspid aortic valve occurs in 1% to 2% of the population, is
associated with aortopathy, and commonly coexists with coarctation of
the aorta [1]. Once bicuspid aortic valve is diagnosed, regular review
would ensure timely intervention either for progression of valvar
insufficiency or for progressive aortic root or ascending aorta dilatation
[2]. The Bentall procedure is an established technique in children
[3,4] and adults to replace the ascending aorta [5,6] in the presence
of abnormal valve function. Coarctation of the aorta is commonly
diagnosed in infancy during which time surgical repair would usually
be indicated, however in adulthood endovascular stenting is becoming
the first intervention of choice in uncomplicated cases [7].

Case Report
A 13 year old boy presented with an 18 month history of nausea
most mornings and intermittent bouts of morning vomiting every few
months. He also complained of exercise intolerance, chest pains on
maximal exertion and shortness of breath which had been managed
with inhalers. Clinical examination revealed a right arm blood pressure
of 130/85 mmHg (mean 95 mmHg) and impalpable femoral pulses. His
cardiac apex was displaced and both ejection systolic and early diastolic

Figure 2: (A-C) CMR cine images, volume-rendered 3D reconstruction and
maximum intensity projection showing a tortuous aortic arch and severe
narrowing at the aortic isthmus. (B, D). Anomalous origin of the right subclavian
artery arising together with the left subclavian artery at the level of the
coarctation.

murmurs were audible. ECG showed left ventricular hypertrophy and
chest X-ray showed an abnormal aortic arch contour. Echocardiography
demonstrated a bicuspid aortic valve with moderate regurgitation.
The left ventricle was dilated with impaired systolic function (ejection
fraction 45%). The aortic root and ascending aorta were severely dilated
(ascending aorta 6 cm). There was severe coarctation of the aorta
(minimum aortic diameter 3 mm) with a maximum velocity through
the coarctation site of 4 m/s. Cardiovascular magnetic resonance
imaging (CMR) confirmed the diagnosis showing a bicuspid aortic
valve with moderate aortic regurgitation (regurgitant fraction 24%)
and severe ascending aortic dilatation ascending aorta 5.8 × 6 cm;
Figures 1A-1C). The left ventricle was dilated with impaired ejection
fraction of 54% (Figure 1D). There was a tortuous aortic arch with
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Figure 1: (A-C) Cardiovascular magnetic resonance (CMR) cine images
showing severe dilatation of the ascending aorta and dilatation of the aortic root
with aortic regurgitation Dilated left ventricle. (D). With mildly impaired ejection
fraction (LVEF 54%).
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severe narrowing at the aortic isthmus (Figures 2A-2C). Furthermore,
the right subclavian artery had an aberrant origin and was arising
together with the left subclavian artery at the coarctation site. CMR cine
imaging and contrast enhanced magnetic resonance angiography
showed high suspicion of origin stenoses of both subclavian arteries
(Figures 2B and 2D).

(Figure 3D). The aortic prosthesis was nicely seated and the aortic
conduit non-dilated (Figures 3A-3C). In addition, the coarctation stent
was non-stenosed and in good position, and both carotid-subclavian
Dacron grafts were patent (Figures 4A-4C).

The patient first underwent a hybrid procedure to manage the aortic
coarctation. Due to the proximity of both subclavian arteries to the
coarctation site he first had bilateral carotid-subclavian Dacron bypass
grafting followed by stenting of the aortic coarctation. A 45 mm covered
Cheatham Platinum stent was deployed using an 18 mm × 5 cm BIB
balloon via the right femoral artery. Three weeks later he underwent
surgical aortic root replacement. At surgery marked aneurysmal
dilatation of the ascending aorta was observed which assumed a normal
calibre 2 cm proximal to the origin of the right carotid artery. The aortic
valve was bicuspid with left and right commissures and a rudimentary
anterior commissure. The coronaries arteries were excised with buttons
of aortic wall and a modified Bentall procedure was performed using a
27 mm composite St Jude valve and graft.

This was an unusual and late presentation in a teenage boy of
bicuspid aortic valve disease and complex coarctation of the aorta with
associated LV dysfunction. The symptoms of nausea and vomiting were
not attributed to an underlying cardiac cause and the chest pains and
exercise intolerance had been misdiagnosed as asthma. An ascending
aorta diameter of 6 cm at presentation led to the need for prompt
intervention. Two surgery-only options were considered: 1) surgical
repair of coarctation followed by aortic root and ascending aorta
replacement, 2) aortic root and ascending aorta replacement along with
an ascending-to-descending aortic graft. Isolated coarctation stenting
followed by the Bentall procedure would have been considered, however
there was concern that the aberrant right subclavian and left subclavian
arteries would be jailed by a covered stent. Finally, after discussions
between congenital cardiologists, interventional cardiologists, cardiac
surgeons and vascular surgeons the described hybrid two-stage
technique was chosen.

At 3rd month follow-up the patient no longer complained of nausea
and exercise tolerance was normalising. His right arm blood pressure
was 105/70 mmHg. A repeat CMR scan showed normalisation of left
ventricular size and improved left ventricular function with EF of 61%

Discussion

Conclusion
An individualised management plan was made for this young
patient based on the risk-benefits of each approach and according to the
expertise available in the specialist hospital. Following the interventions
a good anatomical and physiological result has been achieved along
with normalisation of ventricular function.
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Figure 4: (A, B). CMR cine images and volume-rendered 3D reconstruction
showing the stented coarctation. (C). The bilateral Dacron bypass between the
carotid and subclavian arteries.
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