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Giovanni Battista Morgagni (1682-1771)

ñébeing oftentroublôdwith a disorder similar to a

nightmare, and in like manner to a difficult

respirationé.died. The thorax being open'd, and water

being found therein, so great a dilatation of the heart

was observ'd, as had never seenbefore, especiallyon

accountof the enlarg'dstateof the right ventricleéAnd

the aorta was contracted to an amazing narrowness,

near to the heartéò

Morgagniin1760wasthefirsttodescribetheCoA,intheautopsyofamanwho:

Morgagni JB. Letter XVIII, Art. 6. In: Morgagni JB, editor. 

The Seats and Causes of Diseases Investigated by Anatomy. 

London: Millar, Cadell, Johnson and Payne; 1976. p. 462.

Coarctation of the Aorta
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Stenosis/occlusion of the proximal descending aortaÅ

Located in the Å region of the ligamentum arteriosum

Å 5-8% of CHD (5 per 10000 live births)

* Isolated CoA (82% of total CoA);  male : female = 2:1

* CoA + VSD 11%, CoA + other cardiac anomalies 7%

* Complex CoA; no sex difference



1. Localized stenosis 

-More than 50% reduction in cross sectional area

-Shelf, projection, infoldingof aortic media into the lumen opposite 

the ductus arteriosus

-Usually intimal hypertrophy (intimal veil) extends the shelf 

circumferentially and further narrows the lumen (Rodbard)

2.Tubular hypoplasia

-Severe with lesser narrowing 

-Proximal aortic & arterial wall

-Distal aortic arch narrowing

-Fetal flow pattern (Rudolph)



1. Collateral circulation

2.  Aneurysm formation of intercostal arteries

* 3rd, & 4th rib notching       

* rare before 10 years of age

3.  Coronary artery dilatation and tortuosity

* due to LVH

4.  Aortic valve

* bicuspid (27-45%)             * stenosis ( 6 - 7%)

5.  Intracranial aneurysm

* berry type intracranial aneurysm in some patients

6.  Associated cardiac anomaly

* 85% of neonates presenting CoA



Of those surviving the serious hazards of the first 2 years of life 

-50% die before they reach 30 years and 

-90% by 58 years

Campbell et al, Br Heart J 1970



Of those surviving the serious hazards of the first 2 years of life 50% 

die before they reach 30 years and 90% by 58 years

Campbell et al, Br Heart J 1970

Causes of death in CoA (304 necropsies)
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Brili et al, Atherosclerosis. 2005 Sep;182(1):97-103

CoA is not simply a focal stenosis of the aorta but rather a diffuse  arteriopathy!!



Brili et al, Int J Cardiol. 2016 Mar 15;207:282-3

CoA is not simply a focal stenosis of the aorta but rather a diffuse  arteriopathy!!



Brili et al, Circ Cardiovasc Imaging. 2018 Jan;11(1):e007002

CoA is not simply a focal stenosis of the aorta but rather a diffuse  arteriopathy!!



Brili et al, Heart. 2012 Feb;98(4):325-9

Brili et al, J Am Coll Cardiol. 2008 Feb 19;51(7):742-9

FMD in the atorvastatin group significantly improved after 4 

weeks  while remaining unchanged in the control group 

Post-ischemic hyperemia as an index of endothelial function

in the right forearm was improved after treatment with ramipril
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Clinical features & diagnosis by age 

1.  Infancy

1) Closure of ductus (7-10 days) produces severe obstruction

2) Ductus arteriosus remains  patent -differential cyanosis

3) Associated intracardiacdefect -more severe, early onset

4) Degree of collateral circulation                                        

2.  Childhood

*  Asymptomatic without significant associated lesion

*  Hypertension (90%)                   *  Cardiomegaly (33%)

*  Rib notching (15%) 

3.  Adolescence and adult 

*  Hypertension ; very common    *  Valvarheart disease

*  Heart failure at 30 years of age

4.  Associated syndrome

*  Turner syndrome (XO) : 2%     *  Von Recklinghausenôs D 

*  Noonanôs syndrome or congenital rubella

Diagnostic evaluation



Upper limb hypertension !!!



ECGÅ

Left ventricular strainï

Chest X rayÅ

Double contour at arch (reverse ï 3 )

Rib Notchingï

Intercostal collateral arteriesï

EchocardiogramÅ

Associated lesionsï

Left ventricular hypertrophyï

Doppler increased flow and diastolic tailï

CrossÅ -sectional imaging

CT

MRI

Cardiac CatheterizationÅ

Anatomyï

Pressure Gradient (significant >ï 20mmHg)

CADï

Diagnostic evaluation
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ESC Guidelines for the management of  ACHD, 2010



Surgical TreatmentÅ

Percutaneous interventionÅ

Balloon AngioplastyÅ

StentÅ





Dodge-Khatami A et al,JCard Surg2000; 15: 369-377 

1944

Excision of coarctation 

and ductal tissue

Potential suture line 

tension

Circumferential scar

Resection and simple end-to-end 

anastomosis

1961

Aneurysm up to 51% 

(Dacron)

Patch aortoplasty 

1966

Autologous tissue

Tension free

Limited dissection

No circumferential scar

Subclavian steal

Aneurysm 

Ź arm length

claudication

Subclavian flap aortoplasty

1977

Technique of choice in 

small children 

Very effective in 

extended arch 

hypoplasia

Re-Coarctation 4-11%

Resection with extended end-

to-end anastomosis


