Return to Table of Contents




 HYPERLINK "TOC Cardiology.doc" 

Return to Cardiology Table of Contents



Congenital Heart Disease

Pediatric Hypertension:

Determine growth percentile.  If a child is outside of the 95th percentile, read over on the chart until this reading matches the 50th percentile for another age.  Use that age to determine what the blood pressure should be as body size determines blood pressure.  BP >95% on 3 separate occasions.  The child must be seated.

I.  Clinical Consequences

A.   
Systemic Cyanosis:  



1. 
Peripheral cyanosis



2.     Central Cyanosis: heart defects that create a right to left shunt:  atrial septal defect or ventral septal defect ((oxygenation in 




the lung.  



3.
Long Standing


4. 
Tardive cyanosis:  late developing cyanosis-right to left shunt switches to left-to-right shunt


B.
 Pulmonary Vascular Disease


1.     Causes




a.
ASD:  blood from LA ( excess blood in RA ( ( blood into RV ( ( pulmonary flow



b.
VSD:  blood from LV ( excess blood in RV ( ( pulmonary flow

c.
Patent ductus arteriosus:  blood from aorta ( pulmonary trunk

2. 
Consequences:

a. ( Stress (( thickness of pulmonary arterial wall (hypertrophy of smooth mm) and ( pulmonary congestion ( hypertrophy of RV ( ( RV pressure (right to left atrial or ventricular flow ( cyanosis

3.
Congenital cyanosis

a. Tetrology of Fallot

b. Transposition of the aorta and pulmonary artery:  also have an ASD or VSD otherwise they will not survive the corrective surgery.

C. Enlargement of the heart or a chamber

1. Causes:

a. ASD, VSP, patent DA

b. Valvular diseases:  aortic( LV hypertropy; pulmonic ( RV hypertrophy


D.
Feeding difficulties and impaired Growth


E.     Misc. Consequences



a. 
(O2 ( (EPO ( polycythemia ( (viscosity ( (BF ( hemostasis occurs ( thrombus formation

b. 
p. 125:  Table 5-2  Hypercoagulation States of the Blood ( NBTE (nonbacterial thrombo-embolus) ( septic embolus ( brain abscess
II.  Classifications

     A.  Left-to-Right shunt:  Late cyanosis or pt. does not have cyanosis  (Fig. 13-29)


1.  ASD:  90% lack of Fossa Ovalis Development (foramen ovale too big or septum primum is too short)

a.  3rd frequent heart disease (after Mitral Valve Prolapse, Aortic Valve defects) and the most common congenital heart defect 

b.  Consequence:  

i.    
P in LA>RA and RA compliance > LA ( pulmonary blood flow may be 2-4 X normal (RA/RV hypertrophy ( irreversible pulmonary HT (10% of pt) but most isolate ASDs are well tolerated ( no Sx until about 30 yrs 

ii.
Lutembacher’s Syndrome:  ASD ( ARF( mitral valve stenosis ( ( P in LA ( blood flow into RA ( ( vol in RA ( pulmonary HTN (quick development)

c.   Location:

i.  
Secundum ASD (90%): deficient/fenestrated fossa ovale near the mid septum, usually isolated or of secondary importance

ii.
Primum ASD (5%):  adjacent to AV valves, assoc. w/ cleft ant. mitral leaflet( partial AVSD

iii.
Sinus venosus defects (5%):  near entrance of SVC, assoc w/ anomalous connections of R. pulmonary veins to SVC or RA

2. VSD:  in membranous portion (90%) as opposed to muscular portion (rare for defects to occur here).  20-25% CHD is frequently associated with other heart defects, COA and transposition, PDA and most important defect in TOF.  

a. Increased occurrence in males and Down’s syndrome.


-75% of children with small muscular VSD’s experience spontaneous closure by age 6



-50% of small membranous defects close by 10 years



-The remaining membranous defects and moderate to large muscular defects require surgical repair



Dx:  Types differentiated by echocardiogram

Tx:  Dr. Dyson follows the child to continually assess for closure.  If the child is pink and well oxygenated, then you do not have to worry.  If distress is obvious, refer out.

b. Less likely to be isolated single defects, but are likely to be assoc. w/ multiple defects (see outline)-tetralogy of Fallot, pulmonary stenosis, coarctation of the aorta, transposition of the great vessels, tricuspid atresia.

c. Large defects ( pulmonary HTN, RV hypertrophy from birth ( irreversible pulmonary vascular disease (shunt reversal(cyanosis( death

i. Signs at birth of cardiac failure and murmur





d.     Small defects tend to close spontaneously

3. Patent Ductus Arteriosus:  often presents w/ other defect such as VSD, cyanosis


-5-10% of all CHD is more common in high altitudes and in maternal rubella exposure during 1st trimester.


-Can occur alone or in association with ASD/VSD.  Increased pulmonary blood flow





Clinical Picture: Sound of blood flows from aorta to PA during systole and PA to aorta during diastole ( “Machinery 






Murmur” with a constant alternating rhythm.





Risk of surgery is less than the risk of one episode of bacterial endocarditis in long-term outcome (<1% mortality with 





surgery, >50% mortality with BE)

4. Atrioventricular Septal Defect:  abnormal development of AV canal ( incomplete closure of the AV septum and incomplete 


formation of the tricuspid and mitral valves.

a. Partial AVSD:  primum ASD w/ cleft ant. mitral leaflet(mitral insufficiency

b. Complete AVSD (1/3 pt- Down):  AVSD w/ large common AV valve ( all cardiac chambers communicate freely ( hypertrophy of all chambers


B.  Right to Left Shunts- Early Cyanosis

1. Tetrology of Fallot:  embryologic anterosuperior displacement of the infundibular septum ( blue babies

Components:  large VSD, R ventricular outflow obstruction (i.e. pulmonary stenosis), overriding aorta (displaced to R), R ventricular hypertrophy

a. VSD + pulmonary valve stenosis ( rapid RV hypertrophy ( RV to LV shunt w/ severe pulmonic stenosis  (L(R w/ mild pulmonic stenosis and no cyanosis)

b. Dextraposed aorta overriding the VSD:  aortic valve lines up w/ VSD

2. Transposition of the Great Vessels:  usually occurs w/ ASD or VSD which prevents the blood from constantly recirculating in 


either the pulmonic or systemic circulation.





-5% of all congenital heart defects, higher incidence in males, occurs in 3-4th week of gestation, can occur with or separate 





  from VSD.





Clinical picture depends on amount of mixing of blood






W/O ASD or VSD then less mixing of pulmonary and systemic blood ( more cyanotic






When mixing dependent on small patent ductus and foramen ovale (as those normally close) cyanosis increases and 






they child becomes severely ill, usually by 24 hours of age.  May have NO murmur or S 2 louder than normal





Dx:  chest x-ray, echocardiogram





Tx:  surgical correction

3. Truncus Arteriosus:  failure of separation of the embryological truncus arteriosus into the aorta and pulmonary artery (systemic cyanosis and ( pulmonary BF ( pulmonaryHTN

4. Tricuspid Atresia:  complete occlusion of the tricuspid valve often accompanied by an ASD or patent foramen ovale and VSD

5. Total Anomalous Pulmonary Venous Connection:  not pulmonary veins directly join the LA

C. Valvular or Vascular Obstructions:  pulmonary HTN, coarctation of the aorta (preductal/postductal in relation to ductus arteriosus) –


plus right-to-left shunt (must have ASD, VSD); patient is cyanotic

1.     Coarctation of the Aorta

a. Preductal Coarctation of the Aorta:  more blood flow from PA ( Aorta through patent ductus arteriosus to area of aorta that is post-coarctation. 

i.  Sx:   immediately after birth( cyanosis of the lower half of the body, req. surgery



        b.   Postductal Coarctation of the Aorta:  (more often in adults d/t inflammatory condition, syphilis)  acute( incompatible w/ life




i.     
Insidious development:  pulsating ICS arteries that cause rib erosion as blood supply is sent to ICS arteries: aorta (pre-



coarctation) ( the subclavian (internal thoracic artery( ICS arteries ( aorta below coarctation


ii.
Weak pulses, ( BP in the lower ext., arterial insufficiency (claudication, coldness)

2. Aortic Stenosis and Artesia:  w/PDA


-5% of all heart defects, 4 M: 1 F


-Narrowing or obstruction of systemic outflow either valvular, supravalvular or subvalvular. 


-Infants asymptomatic until closure of ductus when systemic volume decreases due to obstruction.  Baby can die suddenly in 


  cardiovascular collapse.

3. Pulmonary Stenosis and Atresia:  obstruction of the pulmonary valve ( RV hypertrophy; if complete, often assoc w/ ASD and PDA


-5-8% of all defects, clinical picture varies greatly:  systolic murmur at pulmonary area, thrill only when severe, and onset of 


respiratory distress in neonate when ductus closes, moderate defects exhibit fatigue and dyspnea with exercise.


Dx:  chest x-ray and ECG


Tx:  IV PG-E1 to maintain open ductus until surgical correction possible; balloon angioplasty sometimes possible.  


Prognosis excellent even for severe defect with total valve replacement.

D. Abnormal position or shape of the heart

