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Case report

Coarctation of the aorta with persistent pulmonary
hypertension
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Abstract:

Coarctation of the aorta (CoAo) is the fifth most common congenital heart defect, accounting for 6-8% of live births with congenital heart disease, with an
estimated incidence of 1 in 2,500 births1. The age at which people with CoAo are diagnosed depends on the severity of the condition. If the aortic coarctation is
severe, it is usually diagnosed during infancy. A 7 month male baby was admitted at Ad-din Medical College and Hospital with the complaints of difficulty in
breathing, lethargy, vomiting, and cyanosis with history of poor feeding. He had past history of transient cyanotic attack 3 to 4 times in his life which was resolved
automatically at home. At the age of 3 months of his age he was admitted in other hospital for cough and cold and respiratory distress. X-ray chest and colour

Doppler cofirmedthe case as CoAo.

Key Words: Coarctation of the aorta (CoAo), Persistent Pulmonary Hypertension (PPHN).

Introduction

Coarctation of the aorta (CoAo) is the fifth most common
congenital heart defect, accounting for 6-8% of live births
with congenital heart disease, with an estimated incidence
of 1in 2,500 births'. It affects more male babies than female,
with a reported male: female ratio between 1.27:1 and
1.74:1.2% Older infants and children remain asymptomatic
resulting in delayed diagnosis. In young children, CoAo may
present with hypertension, and/or murmurs. The age at
which people with CoAo are diagnosed depends on the
severity of the condition. If the aortic coarctation is severe, it
is usually diagnosed during infancy.

Etiology

The etiology of the discrete isthmic constriction of the
aorta in patients with CoAo remains very much in dispute.
Although familial cases have been reported** and
association with various gene deletions described®. of
blood flow.” Abnormal migration patterns of the
developing aortic arch, and excessive distribution of
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Developmental theories have focused on abnormalities
arterial duct-like tissue around the aortic isthmus® has
also been proposed. But this mechanistic view do not
reflect the widespread changes seen both in left heart
structures (mitral valve abnormalities, bicuspid aortic
valve) and upper body vascular structure (cerebral
aneurysms) which commonly associated with CoAo.
Changes induced by a gridlock mutationin the hey2 gene
in the zebra fish lead to changes mimicking CoAo in this
species.’ Interestingly inducing up-regulation of vascular
endothelial growth factor (VEGF) early in development is
sufficient to suppress the gridlock phenotype and aortic
abnormality in this model. VEGF plays a vital role in aortic
development, acting as a chemo-attractant, stimulating
angioblast migration toward the midline before
formation of the aorta®. Indeed, targeted disruption of
VEGF in mice leads to significant disruption of the
developing aorta'. VEGF is also involved in stimulating
generalized arterial differentiation through its effect on
angioblast migration.

Coarctation of the Aorta
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Case Presentation and management

Presentation in infancy may vary from irritability, pale
skin, sweating, respiratory distress, poor feeding, poor
weight gain, cold feet and/or legs, diminished or absent
pulses in the feet, blood pressure in the arms significantly
greater than the blood pressure in the legs.

Present case was a 7 month baby boy admitted at Ad-din
Medical College and Hospital with

Complaints of

1. difficulty in breathing

2. lethargy

3. vomiting,

4. cyanosis with history of poor feeding.

Past history: The child was delivered at term following an
unremarkable pregnancy, uneventful neonatal period. At
the age of 3 months of his age he was admitted in other
hospital for cough and cold and respiratory distress. He
had past history of transient cyanotic attack 3 to 4 times in
his life which was resolved automatically at home.

On examination
1. temperature was 101 degree Fahrenheit
2. respiratory rate was 67/min with chest in drawing

3. heart rate was 110/ min and had a soft systolic
murmur in the left sternal border

4. also had few rhonchi and crepitation in the lung
fields.

5. His admission weight was 5kg. Weight for age was
below the 3rd centile line, length was 61 cm. which is
also below the 3rd centile line.

6. Blood pressure in upper limb was 110/80mm of Hg, in
lower limb was 60/35 mm of Hg. with weak femoral
pulse.

Provisionally diagnosed as a case of severe pneumonia
with congenital heart disease.

Investigations

a) In complete blood picture, hemoglobin was 11.6
gm/dl, total white blood cell was 21000/ cu.mm with
increased neutrophil count.

b) X ray chest shadowed cardiomegaly and multiple
patchy opacity over both the lung fields.

¢) Color Doppler ECHO done on 4th hospital day which
showed left sided arch with coarctation of the aorta,
intact intra atrial and intra-ventricular septum with
normal coronary arteries. Left Ventricular Ejection
Fraction (LVEF) 77%, Fractional Shortening (FS) 43%.
Severe coarctation of the aorta noticed. Peak
Pressure Gradient (PPG) 55 mm of Hg. Diameter of
the aorta at the level of CoAo a was 3.5mm, mild TR
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noticed, PPR 44 mmHg, calculated Pulmonary Artery
Systolic Pressure (PASP) 55 mm of Hg, severe left
ventricular hypertrophy with hypertrophied IVS,
moderate RVH,

d) No patent ductus arteriosus (PDA) and evidence of
severe pulmonary hypertension.

e) On admission SpO2 was 88% and maintained SpO2 >
95% with FiO2 1L/minute. Antibiotic was started as
per protocol. Sildenafil has both pulmonary and
systemic vascular relaxation effects was prescribed.

Paediatric cardiologist advised for urgent Balloon
angioplasty for CoAo. His fever subsided and respiratory
distress was resolved after treatment. Unfortunately the
baby died at home while waiting for his surgical
treatment 1 month after discharged from the hospital.

Discussion

CoAo is a congenital malformation that usually presents
early in life and is often associated with congenital
abnormal aortic valve. The mean survival for untreated
patients is 35 years with a 25% survival rate beyond 50
years. The natural history of unrepaired coarctation of the
aorta includes the development of systemic hypertension
and subsequent morbidity and death from cardiovascular
disease''. The age of diagnosis and correction is the most
important factor for relief of hypertension and long-term
survival'. Despite the fact that the coarctation of aorta
appears more often in young males may present with
hypertension, and/or murmurs resulting from collaterals
or associated heart defects''. The age at which people
with coarctation of the aorta are diagnosed depends on
the severity of the condition. If the aortic coarctation is
severe, it is usually diagnosed during infancy. Diagnosis is
usually based on clinical suspicion and physical findings.
It includes blood pressure difference between the upper
and lower extremities, pulse delay and systolic murmur
over the thoracic spines due to collateral circulation.
Other manifestations can include systolic ejection sound
and/or murmur and neurological complaints, as well as
persistent pulmonary hypertension.

Plain X ray chest shows figure of 3 sign contour
abnormality of the aorta, inferior rib notching also called
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Roesler sign is due to secondary to dilated inter-costal
collateral vessels which form as a way to bypass the
coarctation and supply the descending aorta, the dilated
and tortuous vessels erode the inferior margins of the
ribs, resulting in notching but our case did not show any
such signs on x ray because it is seen only in long
standing cases, and therefore not seen in infancy (unusual
in patients <5 years of age) seen in 70% of cases
presenting at older children or adults.

A reported 7 month female infant was presented with
aortic stenosis, preductal coarctation, and pulmonary
hypertension underwent operation. Intra-operative lung
biopsy revealed marked medial hypertrophy of the
pulmonary arterioles. This histopathology is compatible
with persistent pulmonary hypertension in the newborn.
She was alive and about 5 years after the operation
pulmonary hypertension remained.™

Preoperative treatment consists of treatment of
hypertension can be effectively treated using
beta-blockers.15 The goal should be to reduce upper
extremity hypertension, but remember that vigorous
attempts to achieve normal upper extremity blood
pressure (BP) may result in inadequate lower-body
perfusion. Beta-blocker therapy prior to surgery may
reduce the severity of postoperative hypertension,
although most patients with preoperative hypertension
require at least transient postoperative therapy. Relieving
the aortic obstruction promptly rather that attempting to
treat hypertension with antihypertensive medications is
better. Sildenafil is a PDE5 inhibitor, its mechanism of
action is to augment nitric oxide-cGMP signaling by
inhibiting the degradation of cGMP. Increased cGMP
results in pulmonary vascular relaxation.'

Intravenous continuous PGI2 is also effective in treating
older children with primary pulmonary hypertension.
PGI2works by increasing cAMP, and iNO works by
increasing cGMP. Prostacyclins also causes vasodilation
in the pulmonary vasculature, leading to decreased
pulmonary pressures and improved cardiac output.”

Proper therapy for hypertension, endocarditis
prophylaxis and corrective treatment for coarctation
lesions with a high gradient. Indications for intervention
in children include heart failure, a peak instantaneous
pressure gradient across the coarctation>20mmHg,
and/or radiologic detection of collateral circulation.
Systemic hypertension, accelerated coronary heart
disease, stroke, aortic dissection, and heart failure are
common complications in adults who have not
undergone correction for their coarctation or were
operated later in life. Coarctation repair after early
child-hood does not prevent persistence or late
recurrence of systemic hypertension. As a result,
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correction of coarctation should be performed in infancy
or early childhood to prevent the development of chronic
systemichypertension13. In this case report, our patient
was asymptomatic and his problem was diagnosed after
hospital admission due to other clinical illness.

Death in these patients is usually due to heart failure,
coronary artery disease, aortic rupture/dissection,
concomitant aortic valve disease, infective endarteritis, or
cerebral hemorrhage.

Conclusion

Early diagnosis and timely intervention is required for
better the prognosis. If CoAo is severe and diagnosed is
delayed in childhood or adulthood prognosis is guarded.
To avoid late diagnosis and prevent complications,
through physical examination including routine
measurement of blood pressure and echocardiogram of
suspected cases are advised.
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