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Abstract:

In its simplest form, coarctation of the aorta (CoA) refers to

congenital narrowing of the thoracic aorta. Usually, a

significant pressure gradient between the arms and legs is

suggestive of the diagnosis. With the advancement of aortic

imaging in our country many CoA patients are diagnosed at

an adult age, but the management still carries a challenge.

We reported a  case of   30-year-old lady with CoA with an

aortic aneurysm involving proximal left subclavian artery

with proximal DTA and LV dysfunction.
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Introduction:

‘Coarctation’ is derived from the Latin word’ coarctatio’,

which means a drawing together to make

tight.1Coarctation of the aorta (CoA) is a congenital

narrowing of the aorta, usually occurring just beyond

the left subclavian artery.2Nevertheless, it can occur in

many other locations of the thoracic and abdominal

aorta.3 CoA was first described by Giovanni Morgagni,

an Italian anatomist, in the 18th century.4Coarctation is

found in 6-8% of patients with congenital heart disease.2

Males are predominantly affected in CoA than

females.5Karyotype screening is recommended for

females with the diagnosis of coarctation.2 Patients with

genetic syndromes like Turner syndrome and William

syndrome are frequently associated with CoA.6

Offspring and other first-degree relatives diagnosed with

an obstructive left heart lesion are at ten times the risk

of coarctation and other cardiac lesions others.7 It is

commonly associated with cardiac and extra-cardiac

anomalies like a bicuspid aortic valve, ventricular septal

defect, patent ductusarteriosus, transposition of great

arteries, etc.8

Upper extremity hypertension is the most common

presenting symptom among adults with CoA.9 Frequent

headaches or claudication of the lower extremities with

exertion are also common in this group.10The commonest

findings suggestive of coarctation are diminished and/

or delayed lower extremity pulses and a systolic pressure

gradient between the upper and lower extremities.11 Over

the time, compensatory collaterals are formed around

thecoarctation segment.12 Usually, a systolic murmur

with diastolic continuation is heard in the left

infrascapular region. The ECG, as well as

Echocardiogram, usually demonstrate left ventricular

hypertrophy. Echocardiogram also reveals mitral

regurgitation, left atrial (LA) dilation with elevated LA

pressures, and the narrowing in the aortic arch at isthmus

level with hypoplastic arch. CT scanning and MRI

usually provide detailed anatomy of the aortic arch

before and after treatment.13We herein present a case

of a young lady with CoA with aortic aneurysm, treated

by interposition tube graft with LSA debranching.
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Case report:

A 30-year-old hypertensive, non-diabetic, lady

presented to the emergency department with the

complaints of discomfort and heaviness in the chest

and right upper limb for the last 2/3 months. The

presenting symptoms aggravated over the last few days.

Her pain was non-radiating and did not subside by rest,

drugs, and a change of posture. She was on beta-blocker

and ARB (angiotensin receptor blocking agent) over

the past few years for hypertension. She had no past

history of cerebrovascular accident (CVA), chronic

kidney disease (CKD), chronic obstructive pulmonary

disease (COPD), bronchial asthma, or any major surgery.

She had a healthy kid of 10 years old.

Hg and an aneurysmal dilatation of the post stenotic

DTA. Global LV hypokinesia with moderate LV systolic

dysfunction (LVEF-35%).Mild concentric LVH.Mild to

moderate MR. Trace TR (PASP-30 mm of Hg).She

underwent an ECG-gated computed tomography (CT)

scan of the heart and aorta, showing CoA extending

from the origin of the left common carotid (LCC) artery

to the origin of the left subclavian (LSA) artery. A small

aneurysm at the proximal part of the descending thoracic

aorta with calcification was also present, and post-

coarctation aorta with branches showing no abnormality.

Her predicted EUROScore II for in-hospital mortality

was 1.79%.

On physical examination, her pulse rate was 76 beats/

min, and regular, radial blood pressure was 170/70 mm

of Hg. Peripheral pulses on the left side were absent in

both the upper and lower limbs. She had a right radio-

femoral delay and radio-femoral systolic blood pressure

gradient of > 40mm of Hg. Her biochemical

investigations revealed no abnormality except her CRP

was 28.9 mg/L, and ESR was 102 at the end of the 1st

hour. Her serum creatinine was 1.4mg/ dl and eGFR

calculated was 51 ml/min with NT-proBNP1230 pg/ml.

Doppler echocardiography revealed coarctation of the

aorta; a 3.5 mm thick ridge presented distal to SCA with

pressure gradient across thecoarctation 70/20 mm of

Fig.-1: Pre-operative X-ray chest PA

xShe was prescribed oral Bisoprolol 5 mg 12 hourly and

Losartan potassium 50 mg once daily along with oral

nitrates to control her blood pressure. After optimization

of the patient’s present condition, general anesthesia

was administered on March 2021. Central venous line

(Right, jugular), right radial and left femoral arterial lines,

rectal and nasopharyngeal temperature probes along

with NIRS (near-infrared spectroscopy) were established

to monitor the patient during surgery. She was operated

upon with right-sided single lung ventilation at the right

lateral position. Aorta was approached through left

postero-lateral thoracotomy at 3rd intercostal space.

After careful dissection, the aorta was found grossly

Fig.-2: Pre-operative CT scan showing CoA and

aneurysm at different dimensions
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narrowed distal to the left common carotid artery. A small

aneurysmal bulging of the aorta was seen distal to the

narrowed segment from where LSA arises.Controls were

taken around distal arch (between LCC/LSA), distal

aorta, left subclavian artery. Aorta was clamped at distal

and proximal control sites afterheparinization,and

bulldog clamps were applied to LSA. Aorta was

transected and was replaced by an interposition tube

graft using a 20 mmdacron tube sutured with running

polypropylene. Left subclavian artery debranching was

done with a 10 mm tube graft sutured with running

polypropylene. On completion of correction, protamine

was administered to reverse the effect of heparin. After

proper hemostasis thoracotomy wound was closed in

layers leaving two drain tubes in situ. She was then

shifted to ICU without any inotropes and was extubated

on the subsequent morning.

left ventricular systolic dysfunction and uncontrolled

systemic hypertension in the background of  coarctation

of the aorta.8,9 In our patient, the right radio-femoral

systolic pressure gradient was >40 mm of Hg. By the

3rd-4th decade of life, patients with CoA, if not treated,

usually tends to develop premature coronary artery

disease, ventricular dysfunction, aortic aneurysm/

dissection, and cerebral vascular disease.3Our patient

had an aortic aneurysm in the descending thoracic aorta

just distal to the CoA segment, which was resected and

replaced with interposition tube graft. She also had

moderate left ventricular (LVEF-35%) dysfunction that

improvedutterly (LVEF-55%)after repair.

Post-operative color Doppler echocardiography

revealed normal flow in DTA with normal LV systolic

function (LVEF-55%). and good RV function. No

pericardial effusion or intracardiac thrombus was seen.

She was discharged home on the 7th post-operative

day. During discharge from the hospital, her INR was

1.13 without Warfarin. She was advised to continue beta-

blocker and anti-platelets.

Discussion:

Crafoord (1944), was performed the first therapeutic,

surgical intervention of COA.4 Generally accepted

indications for invasive treatment of native  coarctation

are non-invasive systolic blood pressure gradient of

>20 mmHg between upper and lower limbs, the peak-to-

peak  trans-catheter gradient of e” 20 mmHg across the

coarctation site, significant left ventricular hypertrophy,

Fig.-3: Gross blood pressure differences between

femoral (white) and radial (red) arteries before

correction of CoA.

The corrective surgery includes end-to-end

anastomosis, extended end-to-end anastomosis,

subclavian flap repair, interposition graft, coarctation

resection, prosthetic patch augmentation, and extra-

anatomic bypass.14 Surgical techniques depend on CoA

anatomy, site of coarctation, and patient’s age. Neonates

and children are most benefitted by end-to-end and

extended end-to-end anastomosis.15Gross16 described

resection of coarctation and replacement with an

interposition graft in 1951, which was an appropriate

technique for adult patients, especially those with

aneurysm or re-coarctation after primary repair.17 We

replaced the diseased unhealthy portion of the aorta

with dacron graft and de-branched the LSA as proximal

LSA arose from the aneurysmal part of the aorta.

Fig.-4: Intra operative picture showing coarctation

segment with aneurysm and controls applied on

different arteries.
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Overall surgical mortality after CoA repair is very

low.18After repair ofcoarctation, stroke, paradoxical

hypertension, recurrent laryngeal nerve injury,

bleeding,subclavian steal, and residualcoarctation are

the immediate complications. Long-term complications

after the repair include recurrent CoA, formation of an

aneurysm, persistent hypertension, and infrequently

spinal cord ischemia are notable.19Any of the

complications mentioned did not happen to our patient

so far.  Months after surgery our patient is doing normal

physical activities without any difficulty.

Conclusion:

Coarctation of the aorta cannot be prevented, but timely

referral to a cardiologist / cardiac surgeon is

recommended. Successful and timely repair reverted the

patient to normal healthy life with normal LV function.

In the postoperative period patient should perform

regular physical exercise to maintain a healthy life and

must continue a regime of prophylactic antibiotics to

guard against endocarditis. Lifelong follow-up is vital

once the coarctation is repaired.
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