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The Cardiovascular System (CVS)





Overview of the


Cardiovascular System


The term cardiovascular system, however, refers only to the passages through which the blood flows—the heart, a four-chambered muscular pump; arteries, the vessels that carry blood away from the heart; veins, the vessels that carry blood back to the heart; and capillaries, microscopic blood vessels that connect thesmallest arteries to the smallest veins, and lymphatic vessels.  



































The cardiovascular system has two major divisions: 


a pulmonary circuit, which carries blood to the lungs for gas exchange and then returns it to the heart,


and a systemic circuit, which supplies blood to every organ of the body. The right side of the heart serves the pulmonary circuit. It receives blood that has circulated through the body, unloaded oxygen and nutrients, and picked up a load of carbon dioxide and other wastes. It pumps this oxygen-poor blood into a large artery, the pulmonary trunk, which immediately divides into right and left pulmonary arteries. These transport blood to the lungs, where carbon dioxide is removed and oxygen is picked up. The oxygen-rich blood then


flows by way of the pulmonary veins to the left side of the heart.


The left side of the heart serves the systemic circuit. Oxygenated blood leaves it by way of another large artery, the aorta.. After circulating through the body, the deoxygenated systemic blood returns to the right side of the heart mainly by way of two large veins, the superior vena cava and inferior vena cava .





Position of the Heart


The heart is located in the thoracic cavity in the mediastinum,


the area between the lungs. About two-thirds of it lies to the left of the median plane . The heart is in front of the vertebrae and behind the sternum . The broad superior portion of the heart, called the base, is the point of attachment for the great vessels described previously. Its inferior end, the apex, tilts to the left side. The R-ventricle located on front of the heart.





The Pericardium


The heart is enclosed in a double-walled sac called the pericardium, which is anchored to the diaphragm below and


to the connective tissue of the great vessels above the heart. The parietal pericardium (pericardial sac) consists
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of a tough fibrous layer of dense irregular connective


tissue and a thin, smooth serous layer. The serous layer


turns inward at the base of the heart and forms the visceral pericardium covering the heart surface. Between the parietal and visceral membranes is a space called the pericardial cavity.





The Heart Wall


The heart wall consists of three layers—the pericardium,


myocardium, and endocardium.


The myocardium, is composed of cardiac muscle and performs the work of the heart. And it is two type :


1) Atrial muscles     2) Ventricle muscles


And these muscles are separated by atrio-ventricle ring.


Also the atrial muscles of the left and right atria are separated by interatrial septum, and the two venteicles are separated by interventricle septum.





The endocardium  consists of a simple squamous


endothelium overlying a thin areolar tissue layer. It forms


the smooth inner lining of the chambers and valves and is continuous with the endothelium of the blood vessels.
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The Chambers


The heart has four chambers. Blood returning to the heart is received by two superior chambers, the right and left atria. The two inferior chambers, the right and left ventricles, are the pumps that eject blood into the arteries. The right ventricle constitutes most of the anterior aspect of the heart, while the left ventricle forms the apex and inferoposterior aspect.


The atria are separated from each other by a wall, the interatrial septum. The interventricular septum, separates the right and left ventricles.


The R-atrium and R-ventricle are volume pump.


The L-atrium and L-ventricle  are pressure pump.


The R and L atria are called reservoirs.


  


The Valves


 There is a valve between each atrium and its ventricle and at the exit from each ventricle into its great artery.


Each valve consists of two or three fibrous flaps of tissue


called cusps, covered with endothelium.





The atrioventricular (AV) valves regulate the openings between the atria and ventricles. The right AV (tricuspid)


valve has three cusps and the left AV (bicuspid) valve has two. The left AV valve is also known as the mitral valve. Stringlike chordae tendineae, connect the AV valve cusps to conical papillary muscles on the floor of the ventricle. 


The semilunar valves (pulmonary and aortic valves) regulate the openings between the ventricles and the great arteries. The pulmonary valve controls the opening from the right ventricle into the pulmonary trunk, and the aortic valve controls the opening from the left ventricle into the aorta. Each has three cusps





   




















The RV has more muscles than LV, because its diameter is larger. And pulmonary and aortic valves don't have papillary muscles because their diameters are small.  
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Pressure of the Heart


The pressure is measure by mm Hg .


RA pressure is  -6 to +6 mm Hg


LA  pressure is 6 mm Hg


RV pressure is  25/6 mm Hg


LV  pressure is  120/6  mmHg


Aortic pressure is  120/80  mmHg


The wall of the LV is 5 times thicker than RV, because of the high pressure in the LV





       




















SA node is sino-atrial node. (pacemaker)


AV node is atrio-ventricle node.


The SA node is faster than AV node , and they don't work together.
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