ANOMALIES OF HEART,ARTERIES & VEINS
LEARNING OBJECTIVES 
· At the end of the lecture the student should be able to know:

· Different types of congenital abnormalitiesof heart

· Defects, clinical feature, diagnosis and treatment of anomalies

CONGENITAL HEART DISEASE 
· Commonest group of life threatening anomalies
· 8/1000 live births
· Ventricle Septal Defect 30-50%
· Patent Ductus Arteriosus 10%
· Atrial Septal Defect 7%.
· Pulmonary Stenosis 7%
· Coarctation 6%
· Aortic Stenosis 5%
· Tetralogy 5%
· Transposition Great Artery 5%
· Atrio Ventricular canal defects 3%
EPIDEMIOLOGY
Prevalence
· 0.5-0.8% of live births (8/1000)
· Leading cause of death in children with CHD 
Etiology:
· Unknown
· multifactorial inheritance
· genetic factors implicated
· high incidence in first degree relatives,3% have a single gene defect
· 13% have associated chromosomal abnormalities.
· 2-4% are associated with environmental or maternal conditions & teratogenic influences.
Gender differences:
· ASD,VSD,PDA & Pulmonic stenosis more common in girls
left sided lesions common  in boys.

CLASSIFICATION OF CONGENITAL HEART DISEASES
· Cyanotic congenital heart diseases

· Acyanotic congenital heart diseases 


CLASSIFICATION OF ACYANOTIC CONGENITAL HEART DISEASES
· :according to the predominant physiologic load placed on the heart 
Volume load
L-R shunts-ASD,VSD,PDA.
Pressure load
Ventricular outflow obstruction
Pulmonary, aortic valve lesions
aortic coarctation 
 pulmonary stenosis 
CLASSIFICATION OF  CYANOTIC CONGENITAL HEART DISEASES 

based on patho physiology 
Decreased pulmonary blood flow
Tetralogy Of Fallot 
Pulmonary atresia 
Tricuspid atresia 
Single ventricle with pulmonic stenosis 
Increased pulmonary blood flow
Transposition of great vessels
Truncus arteriosus 
 CONGENITAL HEART DISEASE ABBREVIATIONS 
VSD  Ventricular Septal Defect 
ASD Atrial Septal defect
PS pulmonary stenosis 
AS aortic stenosis 
HLHS hypoplastic left heart syndrome
TAPVC/D totally anomalous pulmonary venous connection/drainage
TGA transposed great arteries
PFO patent foramen ovale 
PDA patent ductus arteriosus 
CAVC- complete Atrioventricular canal defect (PAPVC- partial= ostium primum ASD)
AV valve- atrioventricular valve (usually mitral or tricuspid)
ATRIAL SEPTAL DEFECT
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Types
· Sinus venosus defect -high in the septum.
· Ostium secundum defect - midseptum.
· Ostium primum defect- low in the septum.
Pathophysiology 
L-R shunt-increased flow across Rt heart
-RV & PA enlargement.
Clinical features
· Asymptomatic
· Slow weight gain
· Frequent lower respiratory tract infection
Diagnosis
Right ventricular heave
Systolic murmur
Fixed wide split S2.
Investigation
Chest X Ray- enlarged heart & Pulmonary Artery increased vascularity 
ECG-Right axis in secundum defect
hallmark of primum defect is extreme left axis
Right Ventricular Hypertrophy 
ECHO
RVH
valve anatomy
flow direction 
Treatment:
closure during cardiac cathetrization 
surgical closure 

VENTRICULAR SEPTAL DEFECT
Most common CHD (26%)
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may be single or multiple.
Pathophysiology 
Left to Right shunt 
 pulmonary vascular resistance < systemic resistance
if reverse shunt reverses
Large defects lead to pulmonary hypertension(right side pressure > left ( shunt reversal -Eissenmenger syndrome. 
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Clinical features 
depend on size
Asymptomatic
growth failure
recurrent Lower Respiratory Tract Infection
congestive heart failure
SOB
cyanosis 
Diagnosis
pansystolic murmur
loud p2.
investigation
Chest X Ray- Cardiomegaly, Enlarged left atrium & left ventricle
ECG-Extreme left axis  deviation, Biventricular hypertrophy
ECHO- Chamber size & pressures
Cardiac catheter
O2 content
PA pressure
size & no of defects.
PATENT DUCTUS ARTERIOSUS
Connection between PA & descending aorta
10% of CHD 
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Pathophysiology 
Left-Right shunt
reverses if pulmonary resistance increases-RV enlargement
If PDA is large Eissenmenger syndrome can develop 
Clinical features
depend on size & direction of flow
slow growth
Lower Respiratory Tract Infection
SOB
cyanosis 
Diagnosis:
bounding pulse
Continous murmur
loud S2 

INVESTIGATIONS

Chest X Ray—Cardiomegaly, increased pulmonary vascularity 
ECG- Left or biventricular hypertrophy 
ECHO: 2D visualises PDA, doppler shows turbulance 
Cardiac catheter
PA pressures & O2 saturation 
Treatment
Endocardial prophylaxis as long as patent
Indomethacin 
Surgical ligation is curative.
TETRALOGY OF FALLOT
Most common cyanotic congenital heart disease

Defect:
Anterior displacement of conotruncal septum( inequal division of conus 
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Four anamolies 
Pulmonary infundibular stenosis 

VSD

Right ventricular hypertrophy

Over riding aorta

PATHOGENESIS 
Pulmonary stenosis( right ventricle outflow obstruction( right ventricular hypertrophy(pressure in right ventricle > left side(blood flows through VSD from right to left

Mixing of deoxygenated blood from right side into left side

Right to left shunting

cyanosis 

CLINICAL FEATURES
Depends upon degree of pulmonary stenosis 

Cyanosis

Clubbing (cos they are not oxygenated well)

Parasternal heave

Soft ejection systolic murmer (as the blood squirts through the stenotic pulmonary valve)

Single S2

Systolic thrill (this may be because of the high pressure blood squeezing through the VSD)

Polycythemia 

RISK ASSOCIATED WITH TOF 
Endocarditis  and cerebral abscesses

Filtration in lung is impaired due to right to left shunt

 Also paradoxical embolism risk (as DVT clots shunt from right to left and travel to brain

Ventricular arrhythmias. 

RISK ASSOCIATED WITH TOF 

Tet spells
Episodes  of severe cyanosis and hypoxemia

Un known cause

Squatting decreases the severity

Squatting increases systemic vascular resistance

Temporary reversal of shunt

Unoxygenated bloodis forced into the pulmonary artery for oxygen ation 

TETRALOGY OF FALLOT 

Investigations
Chest x ray- Boot shaped heart, Cardiomegaly 

ECG -Right ventricular hypertrophy

ECHO 

O2 saturation

Treatment
surgery

TRANSPOSITION OF GREAT VESSELS
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Failure of conotruncal septum to follow normal spiral course

Defects

Aorta arises from right ventricle

Pulmonary artery arises from left ventricle

Left andright atria are normal

May be associated with ASD, VSD,PDA 
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TOTALLY ANOMALOUS PULMONARY VENOUS DRAINAGE (INFRADIAPHRAGMATIC) 
All four pulmonary veins drain to the right side. Below the diaphragm they are always obstructed.
Infant presents in first days with cyanosis, circulatory and respiratory failure and collapse 
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EBSTEIN’S ANOMALY 
Tricuspid valve is abnormal 
Inserts well down into the RV
 Often severe trisuspid regurgitation, which can lead to death in the fetus or infant
 Usually also with ASD so right-to-left flow results in cyanosis. 
TRUNCUS ARTERIOSUS 
There is a common arterial trunk
 The trunkal valve is often very abnormal
 Presents with cyanosis and heart failure in the first few weeks, as pulmonary vascular resistance falls 
COARCTATION OF AORTA 
Aortic lumen below the origin of subclavian artery is very narrow

Types
Depend upon its relation with ductus arteriosus 

Preductal 

Postductal 
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COARCTATION OF AORTA 

Pre ductal type
Constriction between subclavian artery and ductus arteriosus 

Associated with turner’s syndrome

Post ductal 
Constriction distal to ligamentum arteriosum 

Blood flow proximal to constriction is increased

Below is decreased

Systolic murmur

COARCTATION OF AORTA 

Proximal to constriction
Increased upper extremity BP

Aorticregurgitation 

Distal to coarctation 
Decreased BP in lower extremity

Leg claudication 

Development ofcollateral circulation

Between intercostal arteries above and below constriction 

DIGEORGE SYNDROME 
Thymic aplasia (T-cell, immune problems)
Hypocalcaemia (hypothyroid gland aplasia, seizures)
Dysmorphism (unusual facial appearance)
Outflow tract abnormalities in the heart
