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1. THE HEART AND IT'S FUNCTION

The human heart is about the size of a human fist which is located between the lungs,  behind and slightly towards the left of the sternum (breastbone). Two-thirds of the heart is situated on the left side of the chest, and the remaining part is balanced on the right side of the chest. Two chambers called atria are located in the upper portion of the heart and receive oxygen-free blood. The valves that separate these chambers are called atrioventricular valves which is composed of the tricuspid valve on the left and the mitral valve on the right. The ventricles are chambers found on the lower portion of the heart; they pump oxygen-enriched blood into all organs of the body, reaching even the smallest cells. Similar to the atria, the ventricular chambers are also separated by valves. Collectively-termed as semilunar valves, these are comprised of the pulmonary and aortic valve.The heart is the main organ in the circulatory system, the structure primarily responsible for delivering the circulation of blood and transportation of nutrients in all parts of the body. The heart also regulates body temperature, fluid pH, and water content of cells. Blood enters the heart through two large veins, the inferior and superior vena cava, emptying oxygen-poor blood from the body into the right atrium. As the atrium contracts, blood flows from your right atrium into your right ventricle through the open tricuspid valve. When the ventricle is full, the tricuspid valve shuts. This prevents blood from flowing backward into the atria while the ventricle contracts. As the ventricle contracts, blood leaves the heart through the pulmonic valve, into the pulmonary artery and to the lungs where it is oxygenated. While on the left side the pulmonary vein empties oxygen-rich blood from the lungs into the left atrium. As the atrium contracts, blood flows from your left atrium into your left ventricle through the open mitral valve. When the ventricle is full, the mitral valve shuts. This prevents blood from flowing backward into the atrium while the ventricle contracts. As the ventricle contracts, blood leaves the heart through the aortic valve, into the aorta and to the body.

2. Five congenital anomalies of the hearT 
(a) Hypoplastic left heart syndrome (HLHS). A combination of several abnormalities of the heart and the great blood vessels. In HLHS, most of the structures on the left side of the heart (including the left ventricle, mitral valve, aorta, and aortic valve) are small and underdeveloped. The degree of underdevelopment differs from child to child. The left ventricle may not be able to pump enough blood to the body. HLHS is fatal without treatment.Hypoplastic left heart syndrome affects a number of structures on the left side of the heart that do not fully develop, for example:

•The left ventricle is underdeveloped and too small.

•The mitral valves is not formed or is very small.

•The aortic valve is not formed or is very small.

•The ascending portion of the aorta is underdeveloped or is too small.

•Often, babies with hypoplastic left heart syndrome also have an atrial septal defect, which is a hole between the left and right upper chambers (atria) of the heart.

The causes of heart defects such as hypoplastic left heart syndrome among most babies are unknown. Some babies have heart defects because of changes in their genes or chromosomes. These types of heart defects also are thought to be caused by a combination of genes and other risk factors, such as things the mother comes in contact with in the environment or what the mother eats or drinks or the medicines the mother uses.

(b) Patent ductus arteriosus (PDA). This defect occurs when the normal closure of the ductus arteriosus, which is present in all fetuses, does not occur. Extra blood goes from the aorta into the lungs and may lead to "flooding" of the lungs, rapid breathing, and poor weight gain. PDA is often seen in premature infants.The cause of PDA is not known, but genetics might play a role. PDA is more common in premature babies and affects twice as many girls as boys. It's also common among babies with neonatal respiratory distress syndrome, babies with genetic disorders (such as Down syndrome), and babies whose mothers had rubella (also called German measles) during pregnancy.The three treatment options for PDA are medicine, catheter-based procedures, and surgery. 

(c) Ventricular septal defect (VSD). In this condition, a hole in the ventricular septum (a dividing wall between the 2 lower chambers of the heart— the right and left ventricles) occurs. Because of this opening, blood from the left ventricle flows back into the right ventricle, due to higher pressure in the left ventricle. This causes an extra volume of blood to be pumped into the lungs by the right ventricle, which can create congestion in the lungs.In most children, the cause isn't known. It's a very common type of heart defect. Some children can have other heart defects along with VSD.Whether a VSD causes any symptoms depends on the size of the hole and its location. Small VSDs usually won't cause symptoms, and might close on their own. 

(d) Pulmonary atresia: A congenital defect in which the pulmonary valve or artery are underdeveloped. Normally, the pulmonary valve is found between the right ventricle and the pulmonary artery. It has 3 leaflets that function like a one-way door, allowing blood to flow forward into the pulmonary artery, but not backward into the right ventricle. With pulmonary atresia, problems with valve development prevent the leaflets from opening, therefore, blood cannot flow forward from the right ventricle to the lungs.There are typically two types of pulmonary atresia, according to whether or not a baby also has a ventricular septal defect (a hole in the wall that separates the two lower chambers, or ventricles, of the heart):Pulmonary atresia with an intact ventricular septum,ulmonary atresia with a ventricular septal defect.The causes of heart defects, such as pulmonary atresia, among most babies are unknown. Some babies have heart defects because of changes in their genes or chromosomes. Heart defects also are thought to be caused by a combination of genes and other factors, such as the things the mother comes in contact with in the environment, or what the mother eats or drinks, or certain medicines she uses.

(e) An atrial septal defect (ASD): This is a birth defect of the heart in which there is a hole in the wall (septum) that divides the upper chambers (atria) of the heart. A hole can vary in size and may close on its own or may require surgery.As a baby’s heart develops during pregnancy, there are normally several openings in the wall dividing the upper chambers of the heart (atria). These usually close during pregnancy or shortly after birth.If one of these openings does not close, a hole is left, and it is called an atrial septal defect. The hole increases the amount of blood that flows through the lungs and over time, it may cause damage to the blood vessels in the lungs. Damage to the blood vessels in the lungs may cause problems in adulthood, such as high blood pressure in the lungs and heart failure. Other problems may include abnormal heartbeat, and increased risk of stroke.The causes of heart defects such as atrial septal defect among most babies are unknown. Some babies have heart defects because of changes in their genes or chromosomes. These types of heart defects also are thought to be caused by a combination of genes and other risk factors, such as things the mother comes in contact with in the environment or what the mother eats or drinks or the medicines the mother uses.
