The Cardiovascular System

Overview of Structures, Combining Forms, and Functions

Major Structures
Related Combining Forms
Primary Functions



Heart
card/o, cardi/o
Pumps blood into the arteries.



Blood Vessels

· Arteries

· Capillaries

· Veins


angi/o, vas/o

arteri/o

capill/o 

phleb/o, ven/o
Transport blood to and from all areas of the body.

Transport blood away from the heart to all parts of the body.

Permit the exchange of nutrients and waste products between the blood and the cells.

Return blood from all body parts to the heart.



Blood
hem/o, hemat/o
Brings oxygen and nutrients to the cells and carries away waste.



Functions of the Cardiovascular System

Cardiovascular (CV) means pertaining to the heart and blood vessels (cardi/o means heart, vascul means blood vessels, and –ar means pertaining to).

Structures of the Cardiovascular System

The major structures of the cardiovascular system are the heart, blood vessels, and blood.

The Heart

The heart is a hollow muscular organ located between the lungs. It is a very effective pump that furnishes the power to maintain the blood flow needed throughout the entire body.

The Pericardium

· The pericardium (pehr-ih-KAR-dee-um) is the double-walled membranous sac that encloses the heart (peri- means surrounding, cardi, means heart, and –um is a singular noun ending). Membranous means pertaining to a thin layer of pliable tissue that covers or encloses a body part.

· Pericardial fluid found in the space between the layers of the pericardium prevents friction when the heart beats.

The Walls of the Heart

The walls of the heart are made up of three layers: the epicardium, myocardium, and Endocardium.

· The epicardium (ep-ih-KAR-dee-um) is the external layer of the heart and also is part of the inner layer of the pericardial sac (epi- means upon, cardi, means heart, and –um is a singular noun ending).

· The myocardium (my-oh-KAR-dee-um) is the middle and thickest of the three layers and it consists of specialized cardiac muscle (my/o- means muscle, cardi, means heart, and –um is a singular noun ending).

· The endocardium (en-doh-KAR-dee-um) is the lining of the heart (endo- means within, cardi, means heart, and –um is a singular noun ending).This lining, which is the inner surface of the heart, comes in direct contact with the blood as it is being pumped through the heart.

The Blood Supply to the Myocardium

· The myocardium, which beats constantly, must have continuous supply of oxygen and nutrients and prompt waste removal.

· The coronary arteries and veins supply the blood needs of the myocardium. If this blood supply is disrupted, the myocardium in the affected area dies.

The Heart Chambers

The heart is divided into left and right sides. Each side is subdivided, thus forming four chambers.

· The atria (AY-tree-ah) are the two upper chambers of the heart. They are the receiving chambers and all blood vessels coming into the heart enter here. (singular, atrium).

· The atria are separated by the interatrial septum (SEP-tum). A septum is a wall that separates two chambers. 

· The ventricles (VEN-trih-kuhls) are the two lower chambers of the heart. All blood vessels leaving the heart emerge from the ventricles. The term ventricle describes a normal body cavity and refers to the ventricles of both the heart and the brain.

· The ventricles, which are separated by the interventricular septum, are the pumping chambers. The ventricular walls are thicker than the atrial walls because the ventricles pump blood longer distances. Ventricular means pertaining to the ventricles. 

· The cardiac apex is the narrow tip of the heart.

The Heart Valves 

The flow of blood through the heart is controlled by four valves: the tricuspid, pulmonary semilunar, mitral, and aortic semilunar valves. If any of these valves is not working correctly, blood does not flow properly through the heart and cannot be pumped effectively to all parts of the body. 

· The tricuspid valve (try-KUS-pid) controls the opening between the right atrium and the right ventricle. Tricuspid means having three cusps (points) and this valve is shaped with three points. 

· The pulmonary semilunar valve (sem-ee-LOO-nar) is located between the right ventricle and the pulmonary artery. Semilunar means half-moon and this valve is shaped like a half-moon.

· The mitral valve (MY-tral), also known as the bicuspid valve, is located between the left atrium and left ventricle. Bicuspid means having two cusps (points) and this valve is shaped with two points. 

· The aortic semilunar valve (ay-OR-tick sem-ee- LOO-nar) is located between the left ventricle and the aorta.

The Heartbeat

· To pump blood effectively throughout the body, the contraction and relaxation (beating) of the heart must occur in exactly the correct sequence.

· The rate and regularity of the heart beat is determined by electrical impulses from nerves that stimulate the myocardium of the chambers of the heart.

· Also known as the conduction system, these electrical impulses are controlled by the sinoatrial (S-A) node, atrioventricular (A-V) node, and bundle of his.

The Arteries

The arteries are large blood vessels that carry blood away From the heart to all regions of the body.

· Endarterial (end-ar-TEE-ree-al) means pertaining to the lining of an artery (end- means within. arter means artery, and -id means pertaining to).

· The aorta (ay-OR-tah), which is the largest blood vessel in the body, is the main trunk of the arterial system and begins from the left ventricle of the heart.

· The coronary arteries (KOR-uh-nerr-ee) branch from the aorta and divide again to supply blood to the myocardium. 

· The arterioles (ar-TEE-ree-ohiz), which are the smaller thinner branches of arteries, carry blood to the capillaries throughout the body.

The Capillaries

· Capillaries are the anatomic units that connect the arterial and venous circulatory systems. Capillaries, which are only one epithelial cell in thickness, are the smallest blood vessels in the body. 

· Blood flows rapidly through the arteries and veins. However, this flow is much slower through the expanded vascular bed provided by the network of capillaries. 

· This slower flow allows time for the exchange of oxygen, nutrients, and waste materials between the tissue fluids and the surrounding cells.

The Veins

The veins form a low-pressure collecting system to return the oxygen-poor blood to the heart.

· The walls of the veins are thinner and less elastic than those of the arteries. The flow of blood through the veins toward the heart is assisted by the contractions of the skeletal muscles.

· Veins have valves that enable blood to flow only toward the heart but prevent it from flowing away from the heart. 

· Venules (VEN-youls) are small veins that join to form the larger veins.

· Superficial veins are located near the body surface. Deep veins are located within the tissues and away from the surface.

The Venae Cavae

· The venae cavae (VEE-nee KAY-vee) are the two large veins that return blood into the heart (singular, vena cava). 

· The superior vena cava (VEE-nah KAY-vah) brings blood from the upper portion of the body. 

· The inferior vena cava brings blood from the lower portion of the body.

Pulse and Blood Pressure 

· The pulse is the rhythmic pressure against the walls of an artery caused by the contraction of the heart. 

· Blood pressure is the measurement of the amount of pressure exerted against the walls of the vessels. 

· Systolic pressure (sis-TOL-ick), which occurs when the ventricles contract, is the highest pressure against the walls of the blood vessels. The term systole means contraction of the heart and systolic means pertaining to this contraction phase.

· Diastolic pressure (dye-ah-STOL-ick), which occurs when the ventricles are relaxed, is the lowest pressure against the walls of the blood vessels. The term diastole means relaxation of the heart and diastolic means pertaining to this relaxation phase.

Plasma

Plasma (PLAZ-mah) is a straw-colored fluid that contains nutrients, hormones, and waste products. Plasma is 91 percent water. The remaining nine percent consists mainly of proteins including the clotting proteins.

· Fibrinogen (figh-BRIN-oh-jen) and prothrombin (proh-THROM-bin) are the clotting proteins found in plasma. They have an important role in clot formation to control bleeding.

· Serum (SEER-um) is plasma with these clotting proteins removed.

Formed Elements of the Blood 

The formed elements, also known as blood corpuscles, include the erythrocytes (red blood cells), leukocytes (white blood cells), and thrombocytes (platelets). 

Erythrocytes 

Erythrocytes (eh-RITH-roh-sights), also known as red blood cells (RBCs), are mature red blood cells (erythr/o means red and -cytes means cells).

· Hemoglobin (hee-moh-GLOH-bin) is the iron containing pigment of the erythrocytes. The role of hemoglobin is to transport oxygen from the lungs to all of the body tissues. 

Leukocytes 

Leukocytes (LOO-koh-sites), also known as white blood cells (WBCs), protect the body against harmful invaders such as bacteria (leuk/o means white and -cytes means cells). 

Thrombocytes

Thrombocytes (THROM-boh-sights), the smallest formed elements of the blood, play an important role in the clotting of blood (thromb/o means clot and -cytes means cells).

· Also known as platelets, when a blood vessel is damaged, these cells are activated and become sticky. This action causes the platelets to clump together to form a clot that stops the bleeding.

Blood Types

The four major blood types are A, AB, B, and 0. The A, AB, and B groups are based on the presence of the A and or B antigens on the red blood cells. In type 0 blood, both antigens are absent.

Cardiac Arrhythmia and Fibrillation

· Cardiac arrhythmia (ah-RITH-mee-ah), also known as dysrhythmia (dis-RITH-mee-ah), is a change in the rhythm of the heartbeat.  

· Fibrillation (fih-brih-LAY-shun) describes rapid, random, quivering, and ineffective contractions of the heart.

Altered Heartbeat Rates

· Bradycardia (brad-ee-KAR-dee-ah) is an abnormally slow heartbeat (brady- means slow, card means heart, and -ia means abnormal condition). This term is usually applied to rates less than 60 beats per minute. Compare with tachycardia. 

· Tachycardia (tack-ee-KAR-dee-ah) is an abnormally rapid heartbeat (tachy- means rapid, card means heart, and -ia means abnormal condition). This term is usually applied to rates greater than 100 beats per minute. Compare with bradycardia. 

· Palpitation (pal-pih-TAY-shun) is a pounding or racing heart with or without irregularity in rhythm. This is associated with certain heart disorders; however, it also may be a response accompanying a panic attack.

Veins

· Phlebitis (fleh-BYE-tis) is the inflammation of a vein (phleb means vein and -itis means inflammation). This usually occurs in a superficial vein.

· Varicose veins (VAR-ih-kohs VAYNS) are abnormally swollen veins, usually occurring in the legs.

Thrombosis

A thrombosis (throm-BOH-sis) is the abnormal condition of having a thrombus (thromb means clot and -osis means abnormal condition) (plural, thromboses).

Cholesterol

Cholesterol (koh-LES-ter-ol) is a waxy fat like substance that travels in the blood in packages called lipoproteins. Some cholesterol in the blood is necessary; however, excessively high levels can lead to heart disease.

Leukemia

Leukemia (loo-KEE-mee-ah) is a malignancy characterized by a progressive increase in the number of abnormal leukocytes (white blood cells) found in hemopoietic tissues, other organs, and in the circulating blood (leuk means white and -emia means blood condition). This condition is usually treated with bone marrow transplants.

Anemias

Anemia (ah-NEE-mee-ah) is a disorder characterized by lower than normal levels of red blood cells in the blood (an- means without or less than and –emia means blood condition).

Hypertension

· Essential hypertension, also known as primary or idiopathic hypertension, is consistently elevated blood pressure of unknown cause. Idiopathic means of unknown cause.

Hypotension

Hypotension (high-poh-TEN-shun) is lower than normal arterial blood pressure. Symptoms may include dizziness, lightheadedness, or fainting.

Angiography

Angiography (an-jee-OG-rah-fee) is a radiographic (x-ray) study of the blood vessels after the injection of a contrast medium (angi/o means blood vessel and -graphy means the process of recording). The resulting film is an angiogram.

Electrocardiography

Electrocardiography (ee-leck-troh-kar-dee-OG- rah-fee) is the process of recording the electrical activity of the myocardium (electr/o means electric, cardi/o means heart, and -graphy means the process of recording). An electrocardiogram (ee-leck-troh-KAR-dee-oh-gram) is the record produced by this process.

Antihypertensive Medications 

An antihypertensive drug (an-tih-high-per-TEN-siv) is administered to lower blood pressure. The following are medications used for this purpose: 

· ACE inhibitors (angiotensin converting enzyme) are administered to treat hypertension and congestive heart failure. ACE inhibitors act by interfering with the action of the kidney hormone renin that causes the heart muscles to contract. 

· Beta-blockers reduce blood pressure by slowing the heartbeat. 

· Calcium channel blockers reduce the contraction of the muscles that squeeze blood vessels tight. These medications are used to treat hypertension, angina, and arrhythmia. 

· Diuretics (dye-you-RET-icks), which increase urine secretion to rid the body of excess sodium and water, are administered to treat hypertension and congestive heart failure (CHF).

Clearing Blocked Arteries

Percutaneous (per-kyou-TAY-nee-us) transluminal coronary angioplasty is also called balloon angioplasty (AN-jee-oh-plas-tee). In this procedure, a small balloon on the end of a catheter is used to open a partially blocked coronary artery by flattening the plaque deposit and stretching the lumen. After the plaque has been flattened, the balloon is deflated and the catheter and balloon are removed. Percutaneous means through the skin and transluminal means within the lumen of an artery.

Cardiac Dysrhythmias

· Defibrillation (dee-fib-rih-LAY-shun), also known as cardioversion (kar-dee-oh-VER-zhun), is the use of electrical shock to restore the heart's normal rhythm. This shock is provided by a defibrillator (dee-fib-rih-LAY-ter). 

· An automated external defibrillator (AED), which is designed for use by nonprofessionals, automatically samples the electrical rhythms of the heart. If necessary, the AED externally shocks the heart to restore a normal cardiac rhythm.

· A pacemaker is an electronic device that may be attached externally or implanted under the skin, with connections leading into the heart to regulate the heartbeat. Pacemakers are used primarily as treatment for bradycardia or atrial fibrillation. 

· An implantable cardioverter defibrillator (KAR- dee-oh-ver-ter dee-fib-rih-LAY-ter) is a double- action pacemaker. (1) It constantly regulates the heartbeat to ensure that the heart does not beat too slowly. (2) If a dangerous dysrhythmia, such as tachycardia, occurs it acts as an automatic defibrillator.

· Valvoplasty (VAL-voh-plas-tee), also known as valvuloplasty (VAL-view-loh-plas-tee), is the surgical repair or replacement of a heart valve (valv/o means valve and -plasty means surgical repair). 

· Cardiopulmonary resuscitation is an emergency procedure for life support consisting of artificial respiration and manual external cardiac compression.

Abbreviations Related to the Cardiovascular System

anticoagulant = AC


AC = anticoagulant

aneurysm = AN


AN = aneurysm

angina pectoris = AP


AP = angina pectoris

antihypertensive drug = AHD


AHD = antihypertensive drug

atrial fibrillation = AF
AF = atrial fibrillation

automated external defibrillator = AED
AED = automated external defibrillator

blood pressure = BP
BP = blood pressure

cholesterol = C
C = cholesterol

cardiopulmonary resuscitation = CPR
CPR = cardiopulmonary resuscitation

congestive heart failure = CHF
CHF = congestive heart failure

electrocardiogram = ECG, EKG
ECG, EKG = electrocardiogram

hemoglobin = Hb or HB
Hb or HB = hemoglobin

Hoter monitor = HM
HM = Hoter monitor

implantable cardioverter defibrillator = ICD
ICD = implantable cardioverter defibrillator

myocardial infarction = MI
MI = myocardial infarction

Raynaud's phenomenon = RP
RP = Raynaud's phenomenon

thrombosis = T
T = thrombosis

varicose veins = VV
VV = varicose veins

_____________________________________________________________________________

· Matching Word Parts 1

Write the correct answer in the middle column.

Definition
Correct Answer
Possible Answers



6.1     aorta
___________________________
angi/o



6.2     artery
___________________________
aort/o



6.3     plaque, fatty substance
___________________________
arteri/o



6.4     relating to blood or   

           lymph vessels
___________________________
ather/o



6.5     slow
___________________________
brady-



______________________________________________________________________________

· Matching Word Parts 2

Write the correct answer in the middle column.

Definition
Correct Answer
Possible Answers



6.6     blood or blood condition
___________________________
cardi/o



6.7     crown, coronary
___________________________
coron/o



6.8     heart
___________________________
ven/o



6.9     red
___________________________
-emia



6.10   vein
___________________________
erythr/o



______________________________________________________________________________

· Matching Word Parts 3

Write the correct answer in the middle column.

Definition
Correct Answer
Possible Answers



6.11     white
___________________________
hem/o



6.12     vein
___________________________
leuk/o



6.13     fast, rapid
___________________________
phleb/o



6.14     clot
___________________________
tachy/o



6.15     blood, relating to blood
___________________________
thromb/o



______________________________________________________________________________

· Matching Structures

Write the correct answer in the middle column.

Definition
Correct Answer
Possible Answers



6.15     a hollow muscular 

            organ
___________________________
endocardium



6.17     cardiac muscle
___________________________
epicardium



6.16     external layer of the 

             heart
___________________________
heart



6.19     inner lining of the heart
___________________________
myocardium



6.20     sac enclosing the heart
___________________________
pericardium



______________________________________________________________________________



