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INTRODUCTION

We describe a case of a 33-year-old male that had an aortic 
valve repair for a bicuspid aortic valve with severe aortic regurgi-
tation 7 years previously. CT and MRI demonstrated a severe 
narrowing at the aortic isthmus with no discernible connection. 
Catheter angiogram also demonstrated a nonvisible connection 
between the aortic arch and descending aorta. Based on the pre-
vious history of a bicuspid aortic valve, severe aortic coarctation 
was more likely than an interrupted aortic arch. A balloon ex-
pandable stent was inserted with satisfactory results.

CASE REPORT

A 33-year-old man presented to our institution with a history 
of mechanical aortic valve replacement (On-X #23) for a bicus-
pid aortic valve with severe aortic regurgitation 7 years previ-
ously. He had intractable hypertension that required treatment 
with four distinct antihypertensive medications. He was referred 
to a community cardiologist who noted absent leg pulses and an 
initial CT showed severe aortic coarctation. He was subsequent-
ly referred to our centre. On initial examination, his right arm 
blood pressure was 154/90 mm Hg and the pulses in his legs were 
absent. Heart sounds showed a normal S1, mechanical S2, and 
a grade 2/6 systolic ejection murmur along with a left sternal 

border. There was no diastolic murmur.
An echocardiogram demonstrated normal function of the 

mechanical aortic valve and evidence of mild concentric left 
ventricular hypertrophy. Monophasic wave form, blunted sys-
tolic upstroke and antegrade diastolic flow were noted in the 
abdominal aorta Doppler (Supplementary Fig. 1A in the on-
line-only Data Supplement). Chest X-ray showed bilateral in-
ferior rib notching (Supplementary Fig. 1B in the online-only 
Data Supplement). Cardiac CT (Fig. 1A and B) and MR angio-
grams (MRA) (Fig. 1C and D) did not show a connection be-
tween the aortic arch and descending thoracic aorta. MRA 
demonstrated reconstruction of the descending aorta by col-
lateral vessels, which further confirmed the anatomical assess-
ment. The proximal descending thoracic aorta was dilated, 
which indicated post-stenotic dilatation associated with coarcta-
tion of the aorta. Based on this, we hypothesized that the pre-
existing short segmental coarctation had become atretic rather 
than an interrupted aortic arch. The lack of associated ventric-
ular septal defect or patent ductus arteriosus seen frequently in 
patients with interrupted aorta also suggested this was probably 
an atretic coarctation. After multi-disciplinary discussion, inter-
vention was thought to likely help provide the answer and to 
treat the condition. During catheterisation, the initial attempt, 
using an extra stiff exchange Guidewire as a straight wire to pass 
the narrowing, was unsuccessful. Subsequently, the back end of 
an 0.035 wire was then used to punch through the occlusion 
into the descending aorta. This wire was removed and an extra 
stiff exchange length wire was advanced. A 14-French Mullins 
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We present a unique case of severe aortic narrowing identified in adulthood, six years after 
aortic valve replacement for aortic insufficiency, due to bicuspid aortic valve disease. We il-
lustrate the importance of multimodality cardiac imaging in the diagnosis and treatment of 
this condition using echocardiography, cardiac CT, MRI, and angiography.
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sheath was advanced to cross the occlusion with no resistance. 
A 55 mm Cheatham-Platinum covered stent on a 22 mm bal-
loon (based on measurements made with the approximate size 
of the aorta being 22 mm) was advanced into position and in-
flated twice. Angiography confirmed good position of the stent 
with no evidence of contrast extravasation (Fig. 1G and H) and 
only a 3 mm pressure gradient across the stent. Post-stenting, 
the patient became normotensive and the majority of the pa-
tient’s medications were discontinued.

DISCUSSION

Aortic coarctation is an important congenital lesion associated 
with a bicuspid aortic valve. If left untreated, it may result in se-
vere uncontrolled hypertension, left ventricular remodeling, and 
heart failure. For our patient, this diagnosis was missed prior to 
aortic valve replacement in his native country. Utilization of cov-
ered stents for percutaneous treatment of aortic coarctation, 
atretic coarctation, and even an interrupted aorta has been shown 
to be successful in both adult and pediatric populations [1-4]. As 

shown in our case, intervention can help confirm a diagnosis and 
offer definitive treatment if a diagnosis of aortic coarctation, 
atretic coarctation or interrupted aortic arch are difficult to dis-
tinguish. However, to the best of our knowledge there are cur-
rently no publications which suggest predictors of successful re-
canalisation, which is likely due to the rarity of this condition. In 
addition, cardiac CT and MRI provide high quality images which 
can be used to guide an interventional cardiologist during percu-
taneous treatment of these lesions.
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Fig. 1. CT angiogram (A) demonstrates severe aortic coarctation just distal to the left subclavian artery and a mechanical valve in a good 
position. The volume rendered CT (B) shows the plethora of large collateral vessels which supply the descending thoracic aorta. Note the 
prominent left and right internal mammary arteries (red arrowheads) and intercostal collaterals (white arrows). Early phase MRA (C) shows 
contrast filling of the ascending aorta, arch proximal to the site of atresia, as well as collateral vessels. Note the absence of contrast distal 
to the occlusion. Later phase MRA (D) demonstrates subsequent filling of the descending aorta (arrowheads) by collaterals. Angiogram with 
a catheter in the aortic arch (E) shows filling of the aortic arch and the collateral vessels, including the left internal mammary artery. Note 
non-filling of the descending thoracic aorta, suggestive of atresia at the aortic isthmus. Angiogram using two catheters (F) in both the aortic 
arch and descending thoracic aorta clearly demonstrates the focal occlusion at the aortic isthmus. (G) Successful advancement of a wire 
past the site of occlusion and subsequent stenting. (H) Final angiogram after successful stenting. MRA: MR angiograms.
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