
Severe Coarctation of Aorta in a Young Female with Extensive 
Collaterals Presenting with Secondary Hypertension

Introduction 
Coarctation of aorta is relatively common condition and accounts 

for 5-7% of all congenital heart disease.1 The average prevalence 
is 1 in 2500 live birth and is considered fifth common type of 
congenital heart disease with male preponderance.2 Most cases are 
usually detected during childhood but can remain asymptomatic 
till adulthood where they are detected during routine evaluation of 
hypertension.3,4,5 This case report highlights the fact that we must be 
aware of secondary hypertension while evaluating the patients with 
hypertension.

Case report
A 24 year old lady presented with complaint of high blood 

pressure for last 7 years and undergoing treatment in local hospital. 
She didn’t complain of any chest pain or shortness of breath. 
However she complained of occasional headache. On evaluation she 
had high blood pressure and was prescribed with medications but the 
blood pressure was not under control. 

On examination she was moderately built lady. Blood pressure 
was 190/110 mmHg on right arm and 190/100mmHg on left arm. 
Her pulse rate was 100 beats per minute and there was no radio-
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radial delay but femoral pulses were not palpable bilaterally. There 
was no renal or abdominal bruits. The precordial, respiratory and 
neurological system examinations were normal. There were no 
features of hypo- or hyperthyroidism and Cushing’s disease. 

Routine lab investigations were within normal limits. Her ECG 
showed left ventricular hypertrophy. Echocardiogram revealed 
tricuspid aortic valve with narrowing of post ductal aortic region 
without significant gradient. Ultrasound of abdomen showed 
monophasic flow of the abdominal aorta suggestive of proximal 
narrowing. Chest X ray showed bilateral rib notching and focal 
indentation of the distal aortic arch consistent with coarctation of 
aorta. (Figure 1)

CT Aortogram was done which showed evidence of post ductal 
coarctation of aorta extending for a length of 11.5mm. There were 
extensive collateral channels along bilateral scapula, intercostal 
vessels, anterior thoracic artery, internal mammary vessels and 
epigastric vessels. (Figure 2.)

She was referred for surgical consultation. She underwent 
coarctation repair with interposition graft. Post-operative period was 
uneventful with full recovery. After a year of follow up her BP is 
120/80mmHg maintained with amlodipine 5mg once daily.
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Figure 1: chest X-ray showing the “figure 3 sign” formed by the aortic nob, 
the stenotic segment and the post stenotic dilatation of aorta suggesting CoA 
(yellow line). The red arrow shows the notching in the inferior border of the 
ribs bilaterally caused by the presence of dilated intercostal collateral arteries.

Figure 2: CT angiogram showing extensive collaterals and the site of 
coarctation

Figure 3: CT angiogram showing the collaterals from the subclavian artery 
to the epigastric vessels via the intercostal vessels

Discussion
Coarctation is the focal narrowing of aorta most commonly 

found just distal to the left subclavian and opposite to the opening 
of ductus arteriosus (juxtaductal).6 Coarctation may be seen in 
isolation or with additional cardiac lesions, such as bicuspid 
aortic valve, ventricular septal defect, patent ductus arteriosus, 
transposition of the great arteries, atrioventricular canal defects, 
or left-sided obstructive heart defects, including hypoplastic left 
heart syndrome.7,8,9,10 Exact cause of coarctation is still not known 
however there are two theories which are widely accepted.  They are 
hemodynamic and ductal tissue theory.11,12 Nonetheless the etiology 
includes the genetic, environmental factors and arteriopathy.

Clinical presentation depends upon the age at diagnosis and 
associated cardiac anomalies. In adults the common presenting 
complaints hypertension but are usually asymptomatic unless there 
are other complications of hypertension like epistaxis, headache, 
heart failure and aortic dissection.

The cause of hypertension in coarctation is thought to be 
multifactorial. Malfunctioning of individual system occurring as a 
single entity or working in conjunction to raise the blood pressure 
such as autonomic nervous system imbalance13, abnormal vascular 
function14,15 and hyper activation of the rennin–angiotensin system. 
Coarctation causes abnormal blood pressure with hypertension in 
upper extremities and normal blood pressure in lower extremities if 
the site of coarctation is distal to origin of left subclavian artery. If the 
site is proximal to the origin there is discrepancy in blood pressure 
in bilateral arm with high BP in right arm than the left arm.  Despite 
this obstruction regional flow is maintained by the autoregulatory 
vasoconstriction in the hypertensive areas and by vasodilation in the 
hypotensive areas.16

Patient with coarctation is at risk of developing various 
complication of accelerated hypertension such as atherosclerosis, 
CVA, LV dysfunction and endocarditis. Overall survival has 
improved flowing the timely diagnosis and treatment.

If coarctation is suspected blood pressure must be measured 
in bilateral arm as well as lower extremities. The blood pressure in 
upper extremity is usually 20mmHg higher than the lower and if 
the difference is more than 35mmHg, the presence of coarctation is 
likely. All peripheral pulses must be palpated and in severe case the 
femoral pulse can be absent like in our case.

Change in electrocardiogram depends upon how long there has 
been high blood pressure and the common finding is left ventricular 
hypertrophy. In chest X ray, the cardiac silhouette is usually normal. 
Notching of posterior one-third of the third to eighth ribs due to 
erosion by the large collateral arteries are seen. Classic figure of 
three sign can be seen due to Indentation of the aortic wall at the site 
of coarctation with pre- and post-coarctation dilatation. (Figure 1).

Computed tomography angiography (CTA) identifies the 
presence, site and severity of coarctation as well as collateral vessels. 
(Figure 2,3).

Management: 
In children and adults, the common indications of intervention 

are as follows.17,18,19,20:
Resting CoA gradient >20 mmHg 
Presence of significant collaterals radiologically
Hypertension secondary to coarctation of aorta
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Type of surgical procedure:
The main goal is to remove the stenosis. Choice of surgical 

intervention depends upon the age group with neonates and >4months 
balloon angioplasty being the choice. Infants with CoA who are 
≥4 months old and for children who weigh <25 kg, the decision 
regarding balloon angioplasty versus surgical repair is determined 
by the expertise of the center and the underlying morphology of 
the coarctation. The choice also depends upon the morphological 
characteristic of stenosed segment like length, location of ductus, 
status of collateral circulation.21 Gross described the resection 
and graft interposition in 1951.22 This technique particularly for 
patients with aneurysms, long-segment coarctation or post-recovery 
aneurysms, and adult patients with diffuse collateral circulation and 
coarctation.

Patients with coarctation of aorta has better blood pressure 
control with surgical correction but why some patients as in our case 
continues to have high blood pressure is still not known.23

Conclusion:
Coarctation of aorta is not uncommon finding in adult presenting 

with hypertension. Careful clinical evaluation and appropriate use of 
diagnostic technique can lead to diagnosis and complete management 
of this potentially treatable cause of secondary hypertension.
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