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Question: 

1. Describe the heart and its functions

The human heart is an organ that pumps blood throughout the body via the circulatory system, supplying oxygen and nutrients to the tissues and removing carbon dioxide and other wastes.

"The tissues of the body need a constant supply of nutrition in order to be active,""If [the heart] is not able to supply blood to the organs and tissues, they'll die."

In humans, the heart is roughly the size of a large fist and weighs between about 10 to 12 ounces (280 to 340 grams) in men and 8 to 10 ounces (230 to 280 grams) in women, according to Henry Gray's "Anatomy of the Human Body." 

The physiology of the heart basically comes down to "structure, electricity and plumbing," 

The human heart is about the size of a fist. The human heart has four chambers: two upper chambers (the atria) and two lower ones (the ventricles), according to the National Institutes of Health. The right atrium and right ventricle together make up the "right heart," and the left atrium and left ventricle make up the "left heart." A wall of muscle called the septum separates the two sides of the heart.

A double-walled sac called the pericardium encases the heart, which serves to protect the heart and anchor it inside the chest. Between the outer layer, the parietal pericardium, and the inner layer, the serous pericardium, runs pericardial fluid, which lubricates the heart during contractions and movements of the lungs and diaphragm.The heart's outer wall consists of three layers. The outermost wall layer, or epicardium, is the inner wall of the pericardium.  The middle layer, or myocardium, contains the muscle that contracts. The inner layer, or endocardium, is the lining that contacts the blood.The tricuspid valve and the mitral valve make up the atrioventricular (AV) valves, which connect the atria and the ventricles. The pulmonary semi-lunar valve separates the right ventricle from the pulmonary artery, and the aortic valve separates the left ventricle from the aorta. The heartstrings, or chordae tendinae, anchor the valves to heart muscles.The sinoatrial node produces the electrical pulses that drive heart contractions.

Human heart function

The heart circulates blood through two pathways: the pulmonary circuit and the systemic circuit.

In the pulmonary circuit, deoxygenated blood leaves the right ventricle of the heart via the pulmonary artery and travels to the lungs, then returns as oxygenated blood to the left atrium of the heart via the pulmonary vein.In the systemic circuit, oxygenated blood leaves the body via the left ventricle to the aorta, and from there enters the arteries and capillaries where it supplies the body's tissues with oxygen. Deoxygenated blood returns via veins to the venae cavae, re-entering the heart's right atrium.Of course, the heart is also a muscle, so it needs a fresh supply of oxygen and nutrients, too,The cardiovascular system circulates blood from the heart to the lungs and around the body via blood vessels. "After the blood leaves the heart through the aortic valve, two sets of arteries bring oxygenated blood to feed the heart muscle," he said. The left main coronary artery, on one side of the aorta, branches into the left anterior descending artery and the left circumflex artery. The right coronary artery branches out on the right side of the aorta.Blockage of any of these arteries can cause a heart attack, or damage to the muscle of the heart, Phillips said. A heart attack is distinct from cardiac arrest, which is a sudden loss of heart function that usually occurs as a result of electrical disturbances of the heart rhythm. A heart attack can lead to cardiac arrest, but the latter can also be caused by other problems, 

The heart contains electrical "pacemaker" cells, which cause it to contract — producing a heartbeat."Each cell has the ability to be the 'band leader' and [to] have everyone follow," Phillips said. In people with an irregular heartbeat, or atrial fibrillation, every cell tries to be the band leader, he said, which causes them to beat out of sync with one another.A healthy heart contraction happens in five stages. In the first stage (early diastole), the heart is relaxed. Then the atrium contracts (atrial systole) to push blood into the ventricle. Next, the ventricles start contracting without changing volume. Then the ventricles continue contracting while empty. Finally, the ventricles stop contracting and relax. Then the cycle repeats. Valves prevent backflow, keeping the blood flowing in one direction through the heart.

2. Write on five different congenital anomalities of the heart.

1. Ventricular septal defect. Ventricular septal defect occurs in 2 to 7 percent of all live births and accounts for about 20 percent of all congenital heart defects, according to the American Heart Association. It's the most common congenital heart defect among newborns, according to the American Heart Association. VSDs are small- to large-sized holes between the lower chambers of the heart. They're typically diagnosed due to the presence of a heart murmur (an additional sound heard when listening to the heart with a stethoscope). Many infants and children with VSD are otherwise asymptomatic. The larger the hole is, the greater the chance that the infant will develop congestive heart failure from excessive blood flow crossing the hole from the left ventricle back into the lungs, essentially flooding the lungs. Infants with large VSDs typically breathe fast, have high heart rates, sweat all the time (even while resting) and have difficulty gaining weight.

Treatment. Initially, doctors conservatively monitor babies with VSDs to see how the hole or holes affect the infant over time. If the child develops heart failure, physicians conduct surgery to close the hole or holes. This usually occurs within the first four to six months of life for larger holes. Surgeons typically close such holes with a patch sewn into the right ventricular side of the heart muscle. The prognosis for infants with simple VSDs is very good, Van Bergen says. Babies typically stay in the hospital for a VSD closure for one to three days. The need for additional treatment is uncommon.

2. Atrial septal defect. Atrial septal defect is another common congenital heart defect. This condition is an abnormal hole between the upper two chambers of the heart, in the area known as the atria. There are four kinds of ASD holes, depending on their position along the septum – the wall that separates the two sides of the heart. In most cases, infants with ASDs are asymptomatic.

Treatment. If the hole persists into childhood and doesn't close spontaneously, as happens with about 80 percent of ASD holes, the typical treatment for the most common kind of ASD, secundum ASD, involves an interventional cardiac catheterization, says Dr. Emile A. Bacha, director of congenital and pediatric cardiac surgery at New York-Presbyterian Morgan Stanley-Komansky Children's Hospital in New York City. This closes the hole using a device introduced through a large vein in the groin and deployed in the heart. It doesn't require open-heart surgery, and children who undergo this procedure typically spend one night in the hospital. The other three types of ASDs – primum ASD, sinus venosus ASD and coronary sinus ASD – do require surgery. In most cases, the surgery is a one-time intervention, and no further surgeries are needed, Van Bergen says.

3. Tetralogy of Fallot. Tetralogy of Fallot, or TOF, is a relatively common heart abnormality that physicians typically diagnose during the fetal period or soon after the infant is born, Van Bergen says. The hallmark feature of TOF is an abnormal position or orientation of the ventricular septum, with a hole present between the two lower heart chambers. The aortic valve overrides this hole instead of coming directly out of the left ventricular outflow tract; consequently, the blood flow coming out of the right ventricle is obstructed, Van Bergen says. This causes a thickening of the heart muscle in the right ventricle. The severity of the defect and the need for early intervention depends on the degree of the obstruction of blood going to the lungs. All cases of TOF require surgical repair; the only difference is timing, Bacha says. In most cases treated in the United States and the rest of the developed world, surgery is conducted when the infant is about six months old, he says.

Treatment. Infants with TOF must have surgery at some point. In extreme cases in early infancy, during the child's first weeks of life, if the degree of obstruction is high and oxygen levels to the heart are low, an intervention is needed. Options for this age group include a cardiac catheterization procedure that involves placing a stent in the right ventricular outflow tract as a temporary solution. This eliminates or decreases the area of obstruction. Other babies may be treated with a procedure in which a tube is surgically placed between the aorta and the right pulmonary artery. This allows the blood from the aorta to go back to the lungs to get replenished with oxygen since not enough blood flow was getting into the lungs through the narrow pulmonary artery, Van Bergen says. TOF patients need to be followed long term, as they often require additional intervention, mostly involving pulmonary valve replacements.

4. Single ventricle defects. This condition is characterized by a wide variety of congenital anomalies that typically result in the patient having only one functional ventricle or "pumping chamber" instead of two, says Dr. D. Byron Holt, chief of cardiology at Dell Children's Medical Center of Central Texas in Austin. Infants with this condition typically have lower than normal oxygen levels that cause a bluish discoloration of the skin, or cyanosis.

Treatment. All children with this condition will require a series of surgeries to ultimately reroute deoxygenated blood directly to the lungs. Thanks to improvements in treatments over the last 20 years or so, the long-term prognosis of patients with this condition has drastically improved, Holt says. This condition once had an early mortality rate of nearly 100 percent, but today more than 85 percent of infants with single ventricle defects live through kindergarten and beyond, he says. "The current thought process is that most patients with single ventricles will ultimately need mechanical assistance for their heart muscle or a transplant at some point in their life," Holt says. "The goal has been to extend that timing as much as possible.

5. Pulmonary valve stenosis. This class of heart defect represents any form of obstruction to blood flow going from the right ventricle to the lungs. In some cases, the obstruction is present in the pulmonary valve itself, either from an abnormally small structure or due to the fusion of one or two of the valve leaflets, which are flaps that allow blood to flow forward and close to prevent blood from flowing backward. The level of obstruction may be below or above the valve. Typically, infants with this congenital heart defect have a murmur that helps physicians provide a diagnosis, often with the use of an echocardiogram. However, some patients are asymptomatic. If the degree of obstruction increases, it could overload the right side of the heart with pressure, causing the ventricular muscle to work harder and become abnormally thickened, Van Bergen says.

Treatment. Intervention depends on the location of the obstruction and its severity, according to Van Bergen. This condition is often treated with balloon angioplasty procedures. When the narrowing is above or below the valve, surgery is typically needed at some point.
