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  Pediatric Cardiac Disorders 

2015 - 2016 

The Fetal Circulation 

The prenatal circulation differs in essential points from that of the newborn.Since the lungs of the 

unborn child are not yet aerated, and thereforethere is no gas exchange, the blood must short-circuit 

the lungs. A large part of the blood passes directly fromthe right intothe left atrium through a hole 

in the atrial septum (foramen ovale) and soby-passes the pulmonary circulation. That part of the 

blood that reachesthe pulmonary artery through the right atrium flows through a short circuit 

(ductusarteriosus) into the aorta and so also avoids the pulmonarycirculation. The necessary gas 

exchange of the antenatal circulationtakes place in the placenta (afterbirth). Oxygen-poor blood 

flows throughthe two umbilical arteries to the placenta, and arterialized blood returnsto the infant‘s 

body by way of the umbilical vein.After birth, the lungs expand and the pulmonary 

circulationdevelops from their greatly increased perfusion. At the same time, theforamen ovale and 

the ductusarteriosus close as a result of the changedpressure differences. This process completes the 

change that aligns thetwo circulations in series. 

 

Changes in Circulation After Birth. 

The primary change in circulation after birth is a shift of blood flow for gas exchange from the 

placentato the lungs. The placental circulation disappears and the pulmonary circulation is 

established. 

 

1. Clamping of the umbilical cord results in 

a. An increase in systemic vascular resistance (SVR) as a result of the removal of the very-

lowresistance placenta. 

b. Closure of the ductus venous as a result of lack of return of blood from the placenta. 

2. Lung expansion results in the following: 

a. A reduction in the pulmonary vascular resistance (PVR), an increase in pulmonary blood flow 

(PBF) and a fall in PA pressure . 

b. Functional closure of the foramenovale occurs as a result of increased 

pressure in the LA in excess ofright atrial (RA) pressure. The LA 

pressure increases as a result ofthe increased pulmonary venous 

return to the LA and the RApressure falls as a result of closure 

ofductusvenosus.  
c. Closure of patent ductusarteriosus(PDA) as a result of increasedarterial oxygen saturation. 

 

Types of Pediatric Cardiac Disorders 

1-Congenital Cardiac Anomalies. 

 

2-Acquired cardiac diseases. 
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Congenital heart diseases (CHD). 

Definition of CHD: 

 abnormalities of the heart or great vessels that are present at birth. 

A baby's heart begins to develop shortly after conception. During development, structural defects 

can occur. These defects can involve the walls of the heart, the valves of the heart and the arteries 

and veins near the heart.  

Prevalence of congenital heart diseases. 

Heart disease in children is mostly congenital. It is themost common single group of structural 

malformationsin infants: 

8 per 1000 live born infants have significant cardiac malformations. 

The incidence is higher in stillborns (3-4%), spontaneous abortuses (10-25%), and premature 

infants (approximately 2%) 

The relative frequency of the most common 

Congenital cardiac lesions. 

        Lesion                                                                         % Of all lesions 

 Ventricular septal defect                                         30-35 

 Atrial septaldefect (secun                                               6-8 

 Patent ductusarter                                                                     6-8 

 Coarctation of aorta                                                         5-7 

 Tetralogy of fallot                                                            5-7 

 Pulmonary valve stenosis                                                          5-7 

 Aortic valve stenosis                                                          4-7 

 D-transposition of great ar                                                       3-5 

 Hypoplastic left ventricle                                                    1-3 

 Hypoplastic right ventricle                                                   1-3 

 Truncusarteriosus                                                            1-2 

 Total anomalous pulmonary venous                                           1-2 

 Tricuspid atresia                                                                        1-2 

 Single ventricle                                                                           1-2 

 Double-outlet right ventricle                                                      1-2 

 Others                                                                                      5-10 

 

Etiology of CHD. 

The cause of most congenital heart defects is still unknown in almost 90% of cases.  

. Many cases of congenital heart disease are multifactorial and result from a combinationof genetic 

predisposition andenvironmentalstimulus. 
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A small percentage of congenital heart lesions are related been identified in these genes, and some 

patients may carry mutations in more than 1 gene.  

Routine clinical laboratory tests are now availablefor most of these mutations. 

 

A fetal echocardiogram is obtained if CHD is suspected during screening ultrasound, 

or if CHD risk factors are present. Maternal risk factors include CHD, 

lupus, diabetes, teratogen exposure, certain viral infections, and phenylketonuria. 

Fetal risk factors include extracardiac or chromosomal anomalies, 

nonimmunehydropsfetalis, and arrhythmias. CHD or certain genetic disorders 

(e.g., DiGeorge syndrome) in first-degree relatives are indications for fetal 

echocardiography 

 

Causes of CHD:- 

Environmental and genetic conditions associated with heart disease in children 

 

Syndromes associated with maternal conditions  

Maternal diabetes mellitus  

Fetal alcohol syndrome  

Maternal HIV infection  

Maternal inflammatory (collagen vascular) disease  

Maternal phenylketonuria  

Maternal rubella infection  

Medications and other agents  

Retinoic acid  

Lithium  

Syndromes with gross chromosomal abnormalities  

Down syndrome (Trisomy 21)  

Turner syndrome (45, X; Monosomy X)  

Trisomy 18 syndrome 

Trisomy 13 syndrome  

Syndromes with chromosomal abnormalities detectable by special cytogenetic 

techniques 

DiGeorge syndrome and velocardiofacial syndrome (22q11.2 deletion)  

Williams syndrome (Williams–Beuren syndrome) Other syndromes with familial occurrence  

Noonan syndrome and related conditions  

Limb/heart syndromes  

Clinical genetic evaluation  

Family history  

Genetic testing  

 

Cardiac morphogenesis, involves multiple genestightly regulated to ensure an effective embryonic 

circulation.  
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Key steps involve specifying cardiac cell fate, morphogenesis and looping of the heart tube, 

segmentation and growth of the cardiac chambers, cardiac valve formation, and connection of the 

great vessels to the heart.  

The molecular pathways controlling such cardiac development  

provide a foundation for understanding the basis of some congenital heart defects. 

Several congenital heart diseases are associated with mutations in transcription factors.  

Mutations of the TBX5 transcription factor cause the atrial and ventricular septal defects seen in 

Holt-Oram syndrome.  

Mutations in the transcription factor NKX2.5 are associated with isolated atrial septal defects 

(ASDs).  

 

 

Classification based on clinicopathological presentation:- 
 

1- Acyanotic congenital heart disease includes left-to-right shunts resulting in an increase in 

pulmonary blood flow and obstructive lesions, which usually have normal pulmonary blood flow. 

The most common left-to-right shunts are VSD, ASD, and PDA. All three lesions have normal 

systemic oxygen saturations in the presence of excessive pulmonary blood flow. 

2- Cyanotic congenital heart disease occurs when some of the systemic venous return crosses from 
the right heart to the left and goes back to the body without going through the lungs (right-to-left 
shunt). Cyanosis, the visible sign of this shunt, occurs when approximately 5 g/100 mL of reduced 
hemoglobin is present in systemic blood. The most common cyanotic congenital heart defects are 
the 5 "T5": tetralogy of Fallot, transposition of the great arteries, tricuspid atresia, 
truncusarteriosus, and total anomalous pulmonary venous return.  

 

The most common congenital heart lesions:- 

Left-to-right shunts (breathless) 

• Ventricular septal defect 30% 

• Patent ductusarteriosus. 12%  ,• Atrial septal defect 7% 

Right-to-left shunts (blue) 

• Tetralogy of Fallot 5% 

• Transposition of the great arteries 5% 

Common mixing (breathless and blue) 

• Atrioventricularseptal defect (complete) 2% 

Outflow obstruction in a well child 

(asymptomatic with a murmur) 

• Pulmonary stenosis 7% 

• Aortic stenosis 5% 

Outflow obstruction in a sick neonate 

(collapsed with shock) 

• Coarctation of the aorta 5%. 
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ACYANOTIC-VOLUME OVERLOAD L-R SHUNT 
 

Left-to-right shunts defects that increase pulmonary blood flow 

These are: 

• Atrial septal defects 

• Ventricular septaldefects ,Patent ductusarteriosus. 

 

Ventricular Septal Defect(VSD) 

-Introduction. 

VSD is the most common cardiac malformation and accounts for 25% of congenital heart disease. 

Defects may occur in any portion of the ventricular septum, but most are of the membranous type. 

muscular type (completely surrounded by muscle),  midportion or apical region of the ventricular 

septum are muscular single or multiple (Swiss cheese septum). 

Pathophysiology. 

The physical size of the VSD is importantWhen a small communication is present(usually <5 mm), 

the VSD is restrictive, meaning thatright ventricular pressure is normal. 

The higher pressure in the left ventricle drives the shunt left to right and the size of the defect limits 

the magnitude of the shunt. In large nonrestrictive VSDs (usually >10 mm), the size of the left-to-

right shunt increases. Eventually, a large left-to-right shunt develops, and clinical symptoms 

become apparent. 

 

Clinical manifestations of small VSD 

The clinical findings of patients with a VSD vary according to the size of the defect : 

Small VSDs, These patients areasymptomatic, and the cardiac lesion is usually found during 

routine physical examination. 

Characteristically, a loud, harsh, or blowing holosystolic murmur is present and heard best over the 

lower left sternal border, and it is frequently accompanied by a thrill.  

Investigations of small VSD 

Chest radiograph---- Normal.,  ECG -------- Normal. 

Echocardiography• Demonstrates the precise anatomy of the defect. Itis possible to assess its 

haemodynamic effectsusing Doppler echocardiography. There is no pulmonary hypertension. 

Treatment of small VSD 

The natural course of a VSD depends to a large degree on the size of(30-50%) of small defects 

close spontaneously, most frequently during the 1st 2 yr of life.  

Small muscular VSDs are more likely to close (up to 80%) than membranous VSDs (upto 35%).  
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As protection against infective endocarditis,the integrity of primary and permanent teeth should be 

carefully maintained;with the latest revision of the American Heart Association guidelines, 

antibiotic prophylaxis is no longer recommended for dental visits or surgical procedures . 

 

Follow up ofsmall VSD:- 

These patients can be monitored by a combination of clinical examination and noninvasive 

laboratory tests until the VSD has closed spontaneously. Echocardiographyis used to estimate 

pulmonary artery pressure, screen for the development of left ventricular outflow tract pathology 

(subaortic membrane or aortic regurgitation), and to confirm spontaneous 

closure. 

Clinical manifestations Large VSDs  

Large VSDs with excessive pulmonary blood flow and pulmonary hypertension are responsible for: 

dyspnea, feeding difficulties, poor growth, profuse perspiration, recurrent pulmonary infections, 

and cardiac failure in early Infancy, prominence of the left precordium is common, as are a palpable 

parasternal lift, a laterally displaced apical impulse and apical thrust, and a systolic thrill.The 

holosystolic murmur of a large VSD is generally less harsh than that of a small VSD andmore 

blowing in nature because of the absence of a significant pressure gradient across the defect.  

Investigations of large VSD:Chest radiograph-:- Cardiomegaly , Enlarged pulmonary arteries , 

Increased pulmonary vascular markings, and Pulmonary oedema. 

ECG : Biventricular hypertrophy by 2 months of age. 

Echocardiography :Demonstrates the anatomy of the defect,haemodynamic effects and 

pulmonaryhypertension (due to high flow). 

Treatment of large VSD 

It is less common for moderate or large VSDs to close spontaneously.  

More commonly,infants with large defects have repeated episodes of respiratory infection and 

heart failure despite optimal medical management.  

Heart failure may be manifested in many of these infants primarily as failure to thrive.  

Pulmonary hypertension occurs as a result of high pulmonary blood flow. These patients are at risk 

for pulmonary vasculardisease if the defect is not repaired during early infancy. 

In infants with a large VSD : 

the management has 2 aims: to get the 

symptoms of heart failure under control and prevent the development of pulmonary vascular 

disease ( Eisenmenger syndrome ). 
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Indications for surgical closure of a VSD include: 

1- patients at any age with large defects in whom clinical symptoms and failure to thrive cannot be 

controlled medically. 

2-infants between 6 and 12 mo of age with large defects associated with pulmonary hypertension, 

even if the symptoms are controlled by medication. 

3-patients older than 24 mo with a Qp : Qs ratio greater than 2 : 1 

4- Patients with a supracristal VSD of any size. 

Severe pulmonary vascular disease( Eisenmenger syndrome) nonresponsive to pulmonary 

vasodilators is a contraindication to closure of a VSD. 

Transcatheter occlusion closure is most successful in treating muscular VSDs, which may be 

difficult to access by surgery. PerimembranousVSD catheter closure has a high risk of 

postprocedure heart block and is not recommended.  

Hybrid methods employing a sternotomywith device placement through the anterior wall of the 

right ventricle under transesophageal echoand fluoroscopic visualization has been performed in 

difficult to approach muscular defects. 

In unoperated VSD lead to: 
 

• Pulmonary hypertension 

• Reversal of shunt (Eisenmenger's syndrome) 

• Central cyanosis 
• Level of activity decreased. 

Patent DuctusArteriosusPDA :- 

During fetal life, most of the pulmonary arterial blood is shunted right to-left through the 

ductusarteriosus into the aorta .Functional closure of the ductus normally occurs soon after birth, 

but if the ductus remains patentwhen pulmonary vascular resistance falls,aortic blood then is 

shunted left-to-right into the pulmonary artery. 

Female patients with PDA to males 2 : 1.. PDA is associated with maternal rubella infection during 

early pregnancy.. PDA is a common problem in prematureinfants, as the smooth muscle in the wall 

of the preterm ductus is less responsive to high Po2 and therefore less likely to constrict after 

birth.In these infants, it can cause severe hemodynamic derangements and several major sequelae . 

 

Clinical manifestations of PDA  

A small PDA is usually:asymptomatic,normal peripheral pulses,The heart is normal in size  

A large PDA will result in: 

• heart failure similar to that encountered in infants with a large VSD.  

 Retardation of physical growth  

 bounding peripheral arterial pulses 

  wide pulse pressure 
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the apical impulse is prominent and, with cardiacenlargement, is heaving. A thrill, maximal in the 

2nd left interspace, is often present and may radiate toward the left clavicle, down the left sternal 

border, or toward the apex. 

The classic continuous murmur is described as being like machinery in quality It may be localized 

to the 2nd left intercostal space or radiate down the left sternal border or to the left clavicle. 

Investigations. 

The chest radiograph and ECG are usually normal. Butif the PDA is large and symptomatic the 

features onchest radiograph and ECG are Similler  from those seen in a patient with a large 

VSD.However, the duct is readily identified onechocardiography. 

Prognosis and complications: 

Spontaneous closure of the ductus after infancy is extremely rare. 

Patients with a small PDA may live a normal span with few or no cardiac symptoms, but late 

manifestations may occur.  

 

In patients with a large PDA: 

cardiac failure most often occurs in early infancy ,Infective endarteritis may be seen at any age.  

Pulmonary or systemic emboli may occur. , calcification of the ductus, noninfective thrombosis of 

the ductus with embolization. 

 

Treatment of PDA 

Irrespective of age, patients with PDA require catheter or surgicalclosure. 

In patients with a small PDA, the rationale for closure is preventionof bacterial endarteritis or other 

late complications. 

In patients with a moderate to large PDA, closure is accomplished to treat heart failure or prevent 

the development of pulmonary vascular disease. 

Transcatheter PDA closure is routinely performed in the cardiac catheterization laboratory . Small 

PDAs are generally closed with intravascular coils. Moderate to large PDAs may be closed with an 

umbrella-like device. 

Insert coil – tiny fibers occlude the ductusarteriosus 

 

Atrial Septal Defect (ASD) 

Atrial septal defects (ASDs) can occur in any portion of the atrial septum (secundum, primum, or 

sinus venosus), depending on which embryonic septal structure has failed to develop normally. 
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Isolated secundum ASDs account for approximately 7% of congenital heart defects. The majority 

of cases of ASD are sporadic; however, autosomal dominant inheritance does occur as part of the 

Holt-Oram syndrome (hypoplastic or absent radii, 1st-degree heart block, ASD). 

 

 

OstiumSecundum Defect: 

An ostiumsecundum defect in the region of the fossa ovalis is the most common form of ASD and 

is associated with structurally normal atrioventricular (AV) valves. 

 

Incidence and Prevalence:- 

one of the most common congenital heart defects seen in pediatric cardiology 

7-10% of all patients with congenital heart disease ,Twice as frequent in females than males 

 

Clinical Manifestations of ASD: 

A child with an ostiumsecundum defect is most often asymptomatic; the lesion may be discovered 

during physical examination. Even an extremely large secundum ASD rarely produces clinically 

evident heart failure in childhood. In younger children, subtle failure to thrive may be present; in 

older children, varying degrees of exercise intolerance may be noted.  

The physical findings of an ASD are usually characteristic but fairly subtle and require careful 

examination of the heart. Examination of the chest may reveal a mild left precordial bulge. A right 

ventricular systolic lift is generally palpable at the left sternal border. A loud 1st heart sound and 

sometimes a pulmonic ejection click can be heard.  

In most patients, the 2nd heart sound is characteristically widely split and fixed in its splitting in all 

phases of respiration. A systolic ejection murmur is heard; it is medium pitched, without harsh 

qualities 

seldom accompanied by a thrill, and best heard at the left middle and upper sternal border.. 

Presentation: 

Fatigue ,Shortness of Breath ,Growth retardation,Frequent respiratory infections 

Persistent murmur. 

Investigations ,CXR  shows varying degrees of enlargement of the right ventricle and atrium, 

depending on the size of the shunt. 

 The pulmonary artery is large, and pulmonary vascularity is increased. 

The ECG shows volume overload of the right ventricle; the QRS axis may be normal or exhibit 

right axis deviation, and a minor right ventricular conduction delay (rsR' pattern in the right 

precordial leads) may be present. 
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The echocardiogram shows findings characteristic of right ventricular volume overload. The 

location and size of the atrial defect are identified. 

Prognosis and Complications of ASD. 

ASDs detected in term infants may close spontaneously.  

Secundum ASDs are well tolerated during childhood, and symptoms do not usually appear until the 

3rd decade or later.  

Pulmonary hypertension, atrial dysrhythmias, tricuspid or mitral insufficiency, and heart failure are 

late manifestations; these symptoms may initially appear during the increased volume load of 

pregnancy. Infective endocarditis is extremely rare, and antibiotic prophylaxis for isolated 

secundum ASDs is not recommended.. 

Treatment of ASD 

Surgery or transcatheter device closure is advised for all symptomatic patients and also for 

asymptomatic patients with a Qp : Qs ratio of atleast 2 : 1 or those with right ventricular 

enlargement. .The timing for elective closure is usually after the 1st yr and before entry into school 

Cyanotic Congenital Heart Lesions 

Types of Cyanotic CHD 

1-With  increasepulmonary blood flow; 

D-TGA 

Truncusarteriosus 

TAPVD 

Single ventricle no ps. 

2-With decrease   pulmonary blood flow; 

TOF 

Critical pulmonary stenosis 

Pulmonary Atresia 

Cyanotic Congenital Heart Lesions 

Right-to-left shunts 

These are: 

• Tetralogy of Fallot. 

• Transposition of the great arteries. 

Presentation is with cyanosis (blue, oxygen saturations 

≤94% or collapsed), usually in the first week of life. 
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Hyperoxia (nitrogen washout) test. 

The test is used to help determine the presence of heart disease in a cyanosed neonate. The infant is 

placed in 100% oxygen (headbox or ventilator) for 10 min. If the right radial arterial PaO2 from a 

blood gas remains low (<15 kPa, 113 mmHg) after this time, a diagnosis of ‗cyanotic‘ congenital 

heart disease can be made if lung disease and persistent pulmonary hypertension of the newborn 

(persistent fetal circulation) have been excluded. If the PaO2 is >20 kPa, it is not cyanotic heart 

disease. Blood gas analysis must be performed as oxygen saturations are not reliable enough in this 

range of values. 

 

Cyanotic Congenital Heart Lesions: 

A- Lesions Associated with Decreased Pulmonary Blood Flow. 

Tetralogy of Fallot(TOF) 

The tetralogy of Fallot consists of: 

 (1) obstruction to right ventricular outflow (pulmonary stenosis). 

 (2) ventricularseptal defect (VSD). 

 (3) dextroposition of the aorta with septal override. 

 (4) right ventricular hypertrophy. 

An "overriding aorta," which means the artery that carries high-oxygen blood to the body is out of 

place and arises above both ventricles, instead of just the left ventricle, as in a healthy heart. This 

allows some blood that is low in oxygen to flow into the aorta and out to the body, instead of to the 

pulmonary artery, which would normally take it to the lungs to pick up oxygen. 

Clinical manifestation of TOF 

1-Cyanosis is not present at birth, but with increasing hypertrophy of the right ventricular and 

patient growth, cyanosis occurs later in the 1st yr of life. 

It is most prominent in the mucous membranes of the lips and mouth and in the fingernails and 

toenails.  

2-Older children with long-standing cyanosis who have not undergone surgery may have dusky 

blue skin, gray sclerae with engorged blood vessels, and marked clubbing of the fingers and toes. 

3- Dyspnea occurs on exertion. Infants and toddlers play actively for a short time and then sit or lie 

down. Characteristically, children assume a squatting position for the relief of dyspnea  

squatting position 

clubbing of the fingers and toes. 

4-Growth , development and Puberty may be delayed in patients with severe untreated tetralogy of 

Fallot. 
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5-The pulse is usually normal. The left anterior hemithorax may bulge anteriorly because of right 

ventricular hypertrophy. 

 6-The heart is generally normal in size, and a substernal right ventricular impulse can be detected. 

In about half the cases, a systolic thrill is felt along the left sternal border in the 3rd and 4th 

parasternal spaces 

7- Paroxysmal hypercyanotic attacks (hypoxic, ―blue,‖ Or ―tet 

8-The systolic murmur is usually loud and harsh; it may be transmitted widely, especially to the 

lungs, but is most intense at the left sternal border. The murmur is generally ejection in quality at 

the upper sternal border ,is caused by turbulence through the right ventricular outflow tract. 

. It tends to become louder, longer, and harsher as the severity of pulmonary stenosis increases from 

mild to moderate; however, it can actually become less prominent with severe obstruction, 

especially during a hypercyanotic spell.  

 

 

Paroxysmal hypercyanotic attacks (hypoxic, “blue,” Or “tet” is one of most manifestation of 

TOF:- 

are a particular problem during the 1st 2 yr of life. The infant becomes hyperpneic and restless, 

cyanosis increases, gasping respirations , and syncope may follow. The spells occur most frequently 

in the morning on initially awakening or after episodes of vigorous crying.  

Temporary disappearance or a decrease in intensity of the systolic murmur is usual as flow across 

the right ventricular outflow tract diminishes. The spells may last from a few minutes to a few hours 

but are rarely fatal. Short Episodes are Followed by generalized weakness and sleep. Severe spells 

may progress to unconsciousness and, occasionally, to convulsions or hemiparesis. The onset is 

usually spontaneous and unpredictable.  

 

The cause of These Spells :due to reduction of an already compromised pulmonary blood flow, 

which when prolonged results in severe systemic hypoxia and metabolic acidosis. 

 

Treatment of hypercyanotic spells: 

The main objectives are to increase systemic vascular resistance, correct hypoxia and correct 

acidemia. 

To achieve this: 

Administer high-flow oxygen via mask or head box 

(decreases pulmonary vascular resistance) 

Avoid exacerbating distress, and remove identifiable precipitants (e.g. any cause of pain) 

Console the child by cradling in a knee–chest position. Squatting may be effective in older children. 

(increases systemic vascular resistance) 
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Administer opioids in severe cases:eg. morphine 0.2 mg/kg IM 

This relives distress and helps abolishes hyperpnoea, but may worsen the loss of systemic vascular 

resistance. Other options include: midazolam, fentanyl, ketamine 1-2 mg/kg IV 

Initiate continuous ECG and oxygen saturation monitoring, frequent BP monitoring. 

Correct any underlying causes such as arrhythmia, hypothermia, hypoglycemia. 

 

 

Despite the initial measures describe in above, the baby remains distressed and profoundly 

cyanotic. So the treatment as below: 

IV fluids: 

0.9% NaCl 10 mL/kg bolus followed by maintenance fluids. 

(increases venous return and may decrease heart rate) 

Correction of acidosis: 

sodium bicarbonate 1–2 mmol/kg IV 

(ensure adequate ventilation) 

Beta-blockers, such as: 

IV esmolol: 0.5 mg/kg over 1 min, then 50–200 mcg/kg/min up to 48 h 

or propanolol: 0.01-0.2 mg/kg IV 

(decreases heart rate and relieves infundibular spasm) 

Vasopressors to increase systemic vascular resistance, promoting the redirection of blood flow 

through the pulmonary circulation: 

phenylephrine: 0.01-0.02 mg/kg IV 

or metaraminol 0.01 mg/kg stat, then 0.1-1 mcg/kg/min 

or noradrenaline 0.1-0.5 mcg/kg/min 

(increases systemic vascular resistance) 

Intubation and positive pressure ventilation may be required in extreme cases. 

Oral propranolol (0.5-1 mg/kg every 6 hr) had been used in the 

past to decrease the frequency and severity of hypercyanotic spells, but 

with the excellent surgical results available today, surgical treatment isnow indicated as soon as 

spells begin. 

Diagnosis , investigation--- CXR 

the typical configuration as seen in the anteroposterior view consists of a narrow base, concavity of 

the left heart border in the area usually occupied by the pulmonary artery, and normal heart size. 

The hypertrophied right ventricle causes the rounded apical shadow to be up-tilted so that it is 

situated higher above the diaphragm than normal Boot – shape heart.  

The hilar areas and lung fields are relatively clear because of diminished pulmonary blood flow. 

The aorta is usually large, and in about 20% of instances it arches to the right side. 
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ECG: 

The electrocardiogram demonstrates right axis deviation and evidence of right 

ventricularhypertrophy 

echocardiography Two-dimensional echocardiography establishes the diagnosis 

 

 

Prognosis and Complications 

1-Cerebral thrombosis: 

usually occurring in the cerebral veins or dural sinuses and occasionally in the cerebral arteries, are 

common in the presence of extreme polycythemia and dehydration. Thromboses occur most often 

in patients younger than 2 yr. These patients may have iron deficiency anemia, frequently with 

hemoglobin and hematocrit levels in the normal range. Therapy consists of adequate hydration and 

supportive measures. Phlebotomy and volume replacement with fresh frozen plasma are indicated 

in extremely polycythemic patients. Heparin is of little value and is contraindicated in patients with 

hemorrhagic cerebral infarction. Physical therapy should be instituted as early as possible. 

2-Brain abscess : 

is less common than cerebral vascular events and extremely rare when most patients are repaired at 

much younger ages. Patients with a brain abscess are usually older than 2 yr. Seizures may occur; 

localized neurologic signs depend on the site and size of the abscess and the presence of increased 

intracranial pressure. CT or MRI confirms the diagnosis. Antibiotic therapy may help keep the 

infection localized, but surgical drainage of the abscess is usually necessary . 

3-Bacterial endocarditis : 

may occur in the right ventricular infundibulum or on the pulmonic, aortic, or rarely, the tricuspid 

valves. prophylaxis is essential before and after dental and certain surgical procedures associated 

with a high incidence of bacteremia . 

4-Heart failure: 

is not a usual feature in patients with the tetralogy of Fallot.  

Treatment 

Infants with severe tetralogy require medical treatment and surgical intervention in the neonatal 

period . 

.The infant should be transported to a medical center to evaluate and treat neonates with congenital 

heart disease under optimal conditions. It is critical that oxygenation and normal body temperature 
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be maintained during the transfer. Blood glucose levels should be monitored because hypoglycemia 

is more likely to develop in infants with cyanotic heart disease. 

Infants with marked right ventricular outflow tract obstruction may deteriorate rapidly because as 

the ductusarteriosus begins to close, pulmonary blood flow is further compromised. The 

intravenous administration of prostaglandin E1 (0.05–0.20mcg/kg/min), a potent and specific 

relaxant of ductal smooth muscle, causes dilatation of the ductusarteriosus and usually provides 

adequate pulmonary blood flow until a surgical procedure can be performed. This agent should be 

administered intravenously as soon as cyanotic congenital heart disease is clinically suspected and 

continued through the preoperative period and during cardiac catheterization.  

 

Infants with less severe right ventricular outflow tract obstruction who are stable and awaiting 

surgical intervention require careful observation. Prevention and treatment of dehydration is 

important to avoid hemoconcentration and possible thrombotic episodes. 

 Paroxysmal dyspnea attacks in infancy or early childhood may be precipitated by a relative iron 

deficiency; iron therapy may decrease their frequency and also improve exercise tolerance and 

general well-being. Red blood cell indices should be maintained in the normocytic range.  

 

Infants with symptoms and severe cyanosis in the 1st mo of life have marked obstruction of 

the right ventricular outflow tract or pulmonary atresia.  

 

Two options are available in these infants: 

 

 the first is a palliative systemic-to–pulmonary artery shunt performed to augment pulmonary artery 

blood flow.  

Temporary or palliative surgery: only minor repairs are made to improve blood flow to the lungs. 

This usually only occurs when the baby is too weak or small to undergo full surgery. In the 

temporary surgery, the surgeon creates a secondary route for blood to travel to the lungs for oxygen. 

This is done by placing a small tube, called a shunt, between a large artery branching off the aorta 

and the pulmonary artery.Later when the baby grows stronger, the full repair is performed. 

 

(Blalock-Taussig shunt) 

The second option is corrective open heart surgery performed in early infancy and even in the 

newborn period in critically ill infants. 

Complete intracardiac repair: the surgeon widens or replaces the pulmonary valve and enlarges the 

passageway between the right ventricle and the pulmonary artery to improve blood flow to the 

lungs. Then, the ventricular septal defect is patched to stop the mixing of high-oxygen blood with 

low-oxygen blood between the ventricles. 

These repairs also fix the two remaining defects (overriding aorta and right ventricular 
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hypertrophy). Because the right ventricle doesn't have to work as hard to pump blood into the lungs, 

the thickness of the ventricle wall will decrease. And the patched VSD prevents blood with low 

oxygen from flowing into the aorta. 

 

 

 

Cyanotic Congenital Heart Disease: 

 

B- Lesions Associated with Increased Pulmonary Blood Flow: 

d-Transposition of the Great Arteries (TGA ). 

Transposition of the great vessels, a common cyanotic congenital anomaly, accounts for 

approximately 5% of all congenital heart disease. In this anomaly, the systemic veins return 

normally to the right atrium and the pulmonary veins return to the left atrium. The connections 

between the atria and ventricles are also normal. 

the aorta arises from the right ventricle and the pulmonary artery from the left ventricle.  

 In normally related great vessels, the aorta is posterior and to the right of the pulmonary artery; in 

d-transposition of the great arteries (d-TGA), the aorta is anterior and to the right of the pulmonary 

artery (the ―d‖ indicates a dextropositioned aorta 

Desaturated blood returning from the body to the right side of the heart inappropriately goes right 

out the aorta and back to the body again, whereas oxygenated pulmonary venous blood returning to 

the left side of the heart is returned directly to the lungs. The systemic and pulmonary circulations 

consist of two parallel circuits. Survival in these newborns is provided by the foramen ovale and the 

ductusarteriosus, which permit some mixture of oxygenated and deoxygenated blood.. 

TGA is more common in infants of diabetic mothers and in males (3:1). 

 

Clinical Manifestations  

Cyanosis and tachypnea are most often recognized within the 1st hours or days of life. Untreated, 

the vast majority of these infants would not survive the neonatal period. Hypoxemia is usually 

severe, but heart failure is less common. This condition is a medical emergency, and only early 

diagnosis and appropriate intervention can avert the development of prolonged severe hypoxemia 

and acidosis, which lead to death.  

Physical findings associated with cyanosis may be nonspecific, with the exception of cyanosis 

itself. The precordial impulse may be normal, or a parasternal heave may be present. The 2nd heart 

sound is usually single and loud, although occasionally it may be split. Murmurs may be absent, or 

a soft systolic ejection murmur may be noted at the midleft sternal border. 
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Diagnosis. 

The ECG shows the normal neonatal right-sided dominant pattern. 

CXR of TGA 

, may show mild cardiomegaly, a narrow mediastinum, and normal to increased pulmonary blood 

flow...  

Echocardiography confirms the transposed ventricular-arterial connections.  

 

Cardiac catheterization is occasionally performed in patients for whom noninvasive imaging is 

diagnostically inconclusive or in patients who require emergency balloon atrial septostomy. 

Treatment of TGA 

When transposition is suspected, an infusion of prostaglandin E1 should be initiated immediately to 

maintain patency of the ductusarteriosus and improve oxygenation (dosage, 0.05–0.20mcg/kg/min).  

Because of the risk of apnea associated with prostaglandin infusion, an individual skilled in 

neonatal endotracheal intubation should be available. Hypothermia intensifies the metabolic 

acidosis resulting from hypoxemia, and thus the patient should be kept warm. Prompt correction of 

acidosis and hypoglycemia is essential. 

Infants who remain severely hypoxic or acidosis despite prostaglandin infusion should undergo 

Rashkind balloon atrial septostomy). A Rashkind atrial septostomy is usually successful.  

Treatment of TGA 

The arterial switch (Jantene) procedure is the surgical treatment of choice for neonates with d-

TGA and an intact ventricular septum and is usually performed within the 1st 2 wk of life.  

The reason for this urgency is that as pulmonary vascular resistance declines after birth, pressure in 

the left ventricle (connected to the pulmonary vascular bed) also declines. The operation involves 

dividing the aorta and pulmonary artery just above the sinuses and re-anastomosing them in their 

correct anatomic positions.  

 Prevention of congenital heart disease-guidelines 

 

1. Multivitamin containing folic acid to be used daily before conception. Daily dose of folic acid—

0.4 mg. Thedose to be increased in those with previously affected pregnancy. 

 

2. Preconceptional assessment of risk factors and maternal conditions–diabetes, maternal phenyl-

ketonuria,smoking, alcohol, rubella immunization, chronic illnesses and medication. 

 

3. Common exposures to be stopped–especially smoking and alcohol use before conception–avoid 

passivesmoking. Family members to be made to understand the dangers of smoking. 
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4. Reassess medication use–target medications with teratogenic effect–e.g. epileptic medications–

Valproicacid. 

 

5. Avoid contact with individuals with febrile illnesses–associated with viral illnesses, e.g. Rubella. 
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