The Cardiovascular System

Includes the heart and the blood vessels. 

Functions of the Cardiovascular System

A. Functions of the Heart

1. Pumping Action



-Designed for transportation of blood to body and lungs



-Receives blood from body and lungs



-Influences blood pressure

B. Functions of the blood vessels


1. Transportation



-Provides Channels in which the blood and the lymph materials travel



-Provide areas were transfers of gases, nutrients, fluids, electrolytes and 

 wastes can occur.

The Heart

Strong muscle about the size of your fist.  Weighs less than 1 lb.  It is in the thoracic cavity in the mediastinal space, behind the sternum and between the lungs.  

A. The inferior portion is known as the apex. ( formed by the tip of the left ventricle)

B. The superior portion is known as the base and is opposite the apex and is formed mostly by the left atrium.

The Heart wall has three layers

A. Endocardium- the inner lining

B. Myocardium- Muscle of the heart that makes up the middle and thickest layer.  It is involuntary muscle and striated.

C. The Epicardium is the thin outer layer of the cardiac wall. ( aka: Visceral layer)
Around the heart is a sac called the Pericardium and this sac protects the heart.  It is also in 3 layers.

a. The Epicardium- which adheres to the hearts surface and is also called the visceral layer. 

b. The Parietal Layer- is the inner serous pericardium.

a. The space between the visceral layer and the parietal layer is called the pericardial space or cavity.  It houses pericardial fluid that helps protect the heart and acts as a lubricant.

c. The Fibrous Pericardium is the outermost layer and that anchors the heart in the mediastinum and prevents overfilling.

Heart Chambers and Valves

A muscular wall divides the heart into right and left sides.  This is the Septum.

Each side of the heart is completely separated from the other and is considered a separate pump.

The interior of the heart is divided into four chambers

1. Atria- Two upper chambers are called the right and left atria. They are receiving centers for blood.

2. Ventricles- the two lower chambers are called ventricles.  They are high pressure because they pump blood out of the heart.  The left ventricle must send blood throughout the entire body.  

Each heart chamber contracts to push blood through and out of the heart in a single direction.  The heart contains valves to help prevent backflow.

1. Atrioventricular valves- lie between the atria and the ventricles

a. The valve between the right atria and the right ventricle is called the tricuspid valve. It is composed of 3 flaps.  
b. The valve between the left atria and the left ventricle is called the mitral or bicuspid valve.  It is composed of 2 flaps.  

i. These flaps are attached with tendon-like tissue called chordae tendinae.  

2. Overflow valves- each ventricle empties through a valve with three cusps.  These valves are called 

a. Semilunar valves.  

b. The pulmonic Valve- separates the right ventricle from the pulmonary artery.

c. The Aortic Valve- separates the left ventricle from the aorta, which is the body’s largest artery.

Route of blood flow through the Heart.

a. The right atrium gets deoxygenated blood from the superior and inferior vena cava and the coronary sinus.

b. Blood then passes through the tricuspid valve into the right ventricle.

c. It then moves to the pulmonic valve during ventricular contraction 

d. Then to the pulmonary artery and lungs where it gets oxygen.

e. Oxygenated blood then returns to the left atrium via the pulmonary veins.

f. It travels through the mitral valve into the left ventricle.

g. When the ventricle contracts, the blood exits through the aortic valve into the aorta and out into systemic circulation.  

Blood Vessels of the Heart.

Coronary Arteries- the heart has to have its own blood supply.

Right and Left coronary arteries branch off the ascending aorta to provide blood to the heart muscle. They extend over the hearts surface to supply oxygenated blood throughout the heart tissue and to provide nourishment.  

Left Coronary artery- LCA- passes along the left atrium and divides into two branches:

Anterior interventricular branch or the left anterior descending artery (LAD). It supplies blood to the anterior papillary muscles, the apex of the left ventricle and the right and left bundle branches. 

Left circumflex artery (LCX). Supplies blood to the left atrium and the lateral and posterior portions of the left ventricles.  

Right Coronary Artery- RCA- supplies blood to the right atrium and the right ventricle. The main branch of the RCA is called the marginal branch.

a. Collateral Circulation

1. The large coronary arteries join together in a few places.  If there is a blockage of some type, ischemia can occur due to myocardial insufficiency. MI can occur because of localize dead tissue.  Over time, vessels will interconnect to help prevent ischemia.
b. Coronary Veins

1. Coronary arteries drain into capillaries in the myocardium and then leaves via two main veins:

i. Great cardiac vein- which drains blood from the anterior surface of the heart

ii. Middle vein- which drains the heart’s posterior surface.

1. these two veins transport blood into an opening called the coronary sinus, which returns the blood to the right atrium.

SYSTEMIC BLOOD VESSELS

Arteries, capillaries and veins.

1. Arteries carry blood away from the heart.

2. Capillaries- transport blood in between arteries and veins.

3. Veins carry blood toward the heart.  

1. Arteries and Arterioles

a. Elastic and smooth ( involuntary ) muscle tubes that carries oxygenated blood to the body cells.  They can carry large portions of blood and high pressure.  The largest artery is the aorta and is divided into four arteries called the ascending aorta, aortic arch, thoracic aorta, and the abdominal aorta.  

b. From these four branches, the arteries branch further into arterioles.  These arterioles help to regulate blood pressure and flow. 

2. Capillaries

a. From the arterioles the blood flows to the capillaries.  This is called microcirculation.  They are so small that RBC travel single file.  Blood flow is slow here so that oxygen and nutrients can pass into the surrounding tissue.  This is done through diffusion and filtration.
3. Veins and Venules

a. As blood is transporting oxygen, it is also picking up wastes.  The blood then goes back toward the heart through venules, the smallest veins.  The branches grow larger until they reach the veins and ultimately to the superior vena cava (SVC) and the inferior vena cava (IVC). These two large veins return blood to the right atrium. Venous blood is darker red because the oxygen has been replaced with CO2 and other wastes.  
b. Venous blood return- there are venous valves that help blood to travel in one direction back toward the heart.  Venous return is also helped by surrounding muscle tissue. Veins do not pulsate like arteries do.  

SYSTEM PHYSIOLOGY

Cardiac Conduction


There are special bundles of tissue that transmit and coordinate electrical impulses to stimulate the heart to beat.  The first of these bundes is in the wall of the right atrium.  It is called the SA node. It is also called the Pacemaker.  Specialized fibers called the conduction system send impulses to the heart to beat approximately 60 – 100 times per minute.  They stimulate the hearts chamber to contract.  The SA node sets the pace and the rest of the heart follows.  

· the pathways first goes from the SA node to the atria, causing it to contract.  

· The next bundle, the atrioventricular node (AV node) in the lower part of the right atrium picks up the message and holds it until the atria have contracted and emptied of blood into the ventricles.  When the ventricles are ready to receive the impulse, it then travels from the AV node to the bundle of His and down the interventricular septum into the right and left bundle branches.  The fibers then penetrate the ventricular muscle and terminate in the Perkinje fibers.  These fibers help the ventricle to contract.  The heart then rests momentarily and then starts over again.  
· If the SA node fails, the AV node will take over.  The heartbeat then becomes slower. 

Cardiac muscles have

· Automaticity- conduct electricity without the nervous system.

The Cardiac Cycle

As both atria contract, both ventricle relax.  Then the opposite occurs.  This is considered one cardiac cycle or one heartbeat. The system of dual contractions is called systole.  The system of dual relaxation is called diastole.  

Heart Sounds


a. Normal Heart Sounds

1. The first normal sound is called the lub (S1) and is produced by the closure of the AV valves when the ventricles contract.

2. The second sound is called the dub (S2) and is produced by the closing of the semilunar valves when the ventricles relax.  

b. Abnormal Heart Sounds

1. Also called extra heart sounds and are referred to as gallops,      rubs, and murmurs.

c. Pulse
1. Arterial walls expand as blood goes through them and this rhythmic expansion is known as the pulse.  There are a number of areas that pulses can be felt.  

Cardiac Output

Is the amount of blood that the ventricles pump out in one minute.  The norm is about 4 to 6 liters.  

Factors affecting the ventricular resistance ( CO )

1. Preload- the more blood that enters the ventricle, the more force of ejection.
2. Afterload- The amount of resistance ventricles must overcome to empty their contents.  

Blood Pressure


Is the force that blood exerts against the walls of the blood vessels.

-Systolic b/p is determined by pressure exerted against the walls by ventricular systole.

-Diastolic b/p is the pressure exerted during ventricular    diastole ( relaxation). 
· Systemic Vascular Resistance (SVR) is the total peripheral resistance to the movement of blood through the blood vessels.  

· Blood pressure regulation- many factors effect blood pressure.  

Effects of Aging on the System

· Hereditary

· Hormones

· Stress levels

· Stiffening of the larger arteries

· Lipid accumulation

· Diet

· Exercise level

· Disease

· Prolapse of the valves
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