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Definition

· Faulty embryogenesis

· Metabolic/storage diseases

· Genetic and environmental interaction

Derangements of Flow

?  Reduced (coarcts, stenoses, hypoplasias, atresias)

?  Excessive (shunts, fistulae)


? Uni-directional


? Bi-directional


? pre- vs. post-natal

Metabolic Diseases

· Genetically determined

· Caused by ‘blocks’ in metabolic pathways attributed to deficient activity of an enzyme in a given pathway

· Most inherited as autosomal recessive traits

Etiologic Basis of Congenital Heart Disease

· Primarily genetic factors

-- Chromosomal

   5%

-- Single mutant gene

   3%

· Primarily environmental factors
-- Rubella


~  1%

-- Other


~  1%

· Genetic-environmental interaction (multifactorial inheritance)
~ 90%

Scope
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Incidence

· Approximately 7.0 per 1000 live births

· 3.5 per 1000 require immediate intervention

· greater incidence in premature babies

· 10x higher in stillbirths than live births

· floppy mitral valves occur in 5 – 10% of population

· congenitally bicuspid valves occur in 1 – 2% of population

Many anomolies show no sex predilection, however: 

 ♀      ♂
Higher incidence of:


     Higher incidence of:
ASDs




     complete transposition

Patent ductus arteriosus

     aortic coarctation






     Aortic stenosis or atresia

Anatomic Classifications

· Shunts

· Obstructions

· Anomalous Connections

· Anomalous Positions

· Subsystem Malformations

Obstructions

Aortic Valve Stenosis





· Aortic Valve Atresia

· Coarctation of Aorta

· Hypoplastic Left Heart Syndrome

· Pulmonic Valve Stenosis or Atresia

· Tetralogy of Fallot

Obstructions:  Aortic Valve Stenosis

- unicuspid
- operative or interventional relief in the 0 – 15 year old period

- bicuspid
- operative or interventional relief in the 15 – 65 year old period

- tricuspid
- operative or interventional relief at older ages

· not evidently congenital 
[Picture: Aortic Valve Stenosis]
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Obstructions:  Aortic Valve Stenosis

- Sequelae
-     LV pressure overload

· LV hypertrophy

· Congestive heart failure

· Sudden death

[Picture: Williams-Beuren Syndrome – 

[Picture: Transected Pulmonary Trunk]

[image: image3.png]


[image: image4.png]


Anterior View] 
[Picture: Hypertrophied LV]



[Picture: Operated with Infarct]
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Obstructions: Aortic Valve Atresia

· Complete closure (or lack of opening) of the aortic valve

· Isolated condition associated with

· Underdevelopment of the LV and mitral valve

· Dialation of the left atrium

· Left-to-right shunting through a patent atrial septum

· Patent ductus ateriosus is needed to keep the patient alive

Obstructions:  Hypoplastic Left Heart Syndrome

· An extreme in spectrum of aortic valve atresia

· Leading cause of death due to cardiovascular disease in the first week of life

· Complex of
-     underdeveloped left-sided chambers

· small aortic root, with or without an aortic coarct

· typically with a large ductus ateriosus

[Picture:  HLHS – Anterior 4-chamber]


[Picture: HLHS – Anterior, modified 4-
chamber with small aorta]
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Obstructions:  Hypoplastic Left Heart Syndrome

-  These young patients often come to heart transplant or to major multi-stageed complex 

   operations (eg. Norwood)

Obstructions:  Coarctation of Aorta

-  Normal aorta:
-     infant:  because the predominance of flow is through the ductus 

      arteriosus in fetal life, the transverse aortic arch is somewhat smaller 

      than the ductus.  Once ductus is closed, the isthmus of the aorta 

      expands to normal adult proportions

· adult:  uniform size of pre- and  post-ductal aorta, with ligamentum arteriosus

- Definitions

-     coarct:  This is the same as a stenosis.  It is typically discrete and 

      associated with a curtain-like membrane that projects into the lumen of 

      the vessel

· hypoplasia:  This lesion is also a narrowing of a chamber or blood vessel, but is more subtle, elongate and tubular than a coarct.  There is no intraluminal membrane.

- Associated Lesions:
-     PDA

· bicuspid aortic valve

· congenital aortic valve stenosis

· ASD

· VSD

· Berry aneurysms

- Pre- vs. Post-Ductal:
- if the coarctation occurs upstream from the connection of the ductus to 

  the aorta, symptoms are:

· typically early

· predominated by lower body cyanosis

· congestive heart failure with a right-to-left shunt

· if the coarctation occurs downstream, symptoms are:

· usually later in onset

· characterized by upper extremity hypertension

· collateral vessels through segmental arteries (causing rib notching) which supply the underarterialized lower body

· shunt is left-to-right and pulmonary vascular obstructive disease may occur

[Picture:  Coarctation of the aorta angiogram
[Picture: Coarctation of the aorta repair]
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 without ductus / large intercostal artery]
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Obstructions:  Coarctation of Aorta

-  Sequelae
-     CHF

· cerebrovascular accident

· aortitis

· aortic rupture

Obstructions:  Pulmonic Valve Stenosis or Atresia

- Outflow obstruction from the right ventricle due to narrowing or lack of opening of the 

  pulmonic valve

- May be treated by
-     creating an artificial shunt (Blalock-Taussig)

· “complete” repair with conduit placement from the RV to the PA

· opening valve with a balloon or operative intervention
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[Picture:  Pulmonic valve stenosis – domed]
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[Picture:  Pulmonic valve atresia]
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[Picture:  Pulmonic valve atresia]

Obstruction:  Tetralogy of Fallot

- Definition
-     Four main features including:

· dextraposition (rightward malposition) of the aorta relative to the pulmonary trunk

· subaortic ventricular septal defect (with aortic override toward the right ventricle)

· right ventricular outflow tract obstruction at the pulmonic valvular and subvalvular levels

· right ventricular hypertrophy

- Pentalogy
-     often an atrial septal defect of the secundum type is also 

      present
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[Picture:  Tetralogy of Fallot cutaway view of RV]

[Diagram of Block-Taussig shunt]

[Picture:  Actual Blalock-Taussig shunt]
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[Picture:  Tetralogy of Fallot repair 

[Picture: Tetralogy of Fallot repair plus with patch]





larger patch]

Obstruction:  Tetralogy of Fallot

- Fundamental defect

-  conus:  it is believed that the conal musculature (septum) is 

   malrotated, anterior and leftward, opening up a ventricular septal 

   defect caudad to the aortic valve while squeezing the right 

   ventricular outflow tract

- Shunts
-     both left-to-right and right-to-left may occur

· cyanosis is common due to right ventricular ejection into the dextraposed aorta

- Pulmonary Truck 
( anterior




( anterior and to the left




( side by side to left




( posterior and to the left




(posterior




(posterior and to the right normal relations




(side by side to the right




(anterior and to the right

Anomalous Connections

· Transposition of the great arteries

· Double outlet right ventricle

· Truncus arteriosus

· Anomalous pulmonary venous connection  - complete or partial

Anomalous Connections:  Transposition of the great arteries

· Classical (complete) transposition involves rotation of the aorta to the right and anterior with respect to the pulmonary trunk allowing the aorta to connect to the right ventricle and the pulmonary trunk to connect to the left ventricle

· Requires a shunt in order for the patient to survive (Two wrongs make a right)

[Frame: titled ‘Diagram of blood flow in complete TGA’  but no diagram  - see Dr. McManus]

[Frame: titled ‘Superior view: complete TGA with pulmonic valve stenosis’ but no picture!  See Dr. McManus]

[Frame: titled ‘Cutaway view of complete TGA’ but no picture – See Dr. McManus]

[Frame: titled ‘Diagram of complete TGA’ but no diagram – See Dr. McManus]

Anomalous Connections:  Transposition of the great arteries

- Physiologically corrected form involves aortic rotation rightward around in front and to the left 

  anterior position relative to the pulmonary trunk

- The aorta is typically connected to the left-sided ventricle which is typically the morphological 

  right ventricle

- Associated ventricular inversion

- The morphological left ventricle is on the right side of the heart and connects 

   to the pulmonary trunk

- The physiology of corrected transposition is normal and the patient may live 

  an entire lifetime without being detected clinically

- If there is an associated shunt, the patient is worse off

[Frame: titled ‘Diagram of blood flow in corrected TGA’ but no diagram – see Dr. McManus]
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