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Cardiovascular  System

The Cardiovascular System
• the cardiovascular system carries substances to and from 

the cells. 
– oxygen, nutrients, cell wastes, hormones, and many 

other
• The force to move the blood is provided by the heart 
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The Heart, Location and Size
• Heart is approximately the size of a person’s fist
• Hollow, cone-shaped located between the lungs 
• The apex

– At the level of the fifth intercostal space pointed toward the left hip
– Rests on the diaphragm 

• The base 
– Lies beneath the second rib. Points toward the right shoulder
– The great vessels of the body emerge from it.
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The Heart, Coverings and Wall

• The heart is enclosed by the pericardium 
• the pericardial layers slide smoothly across each other allowing the heart to 

beat easily with less friction
• Inflammation of the pericardium, pericarditis Results in a decrease in the 

amount of serous fluid which causes the pericardial layers to stick to each 
other, forming painful adhesions that interfere with heart movements.

• The heart has three layers: Inner Endocardium, middle Myocardium, outer 
Epicardium

Chambers

• The superior atria 
– Separated by the interatrial septum 

• The inferior ventricles
– Inferior, thick-walled, separated by interventricular septum
– pump blood out of the heart and into the circulation
– The right ventricle forms most of its anterior surface, the left ventricle forms its apex



4

• Pulmonary circulation
– SVC and IVC deliver oxygen-poor blood to right atrium and then to the right ventricle
– RV pump blood into the pulmonary trunk, which splits into the right and left pulmonary arteries which carry blood to the lungs 
– blood returns to the left atrium via pulmonary veins 

Circulation

• Systemic circulation
– From the LA to the LV to the aorta, to the systemic arteries  
– Veins return Oxygen-poor blood from the tissues back to the RA via the SVC or IVC. 

• Because the LV pumps blood over a longer pathway through the body, its walls are thicker than the RV and much more powerful 
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AV Valves
• Bicuspid (mitral) valve 

located between  the left 
atrium and the right ventricle

• Tricuspid valve located  
between  the left atrium and 
the right ventricle

• AV valves Open during 
ventricular relaxation and 
close during ventricular 
contraction 

• As they open and close, the 
valves force blood to move 
forward in the heart

Semilunar Valves
• pulmonary and aortic 

semilunar valves 
• semilunar valves

Close during 
relaxation and open 
during ventricular 
contraction

• The prevents arterial 
blood from reentering 
the heart.
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IMBALANCE
• Incompetent valve 

– the valve does not close properly which lead to blood 
backflow

• Valvular stenosis
– The valve becomes stiff, forces the heart to contract more 

vigorously than normal
• In each case, the heart’s workload increases, and ultimately 

the heart weakens and may fail 
• Faulty valve is replaced with a synthetic valve or a valve 

taken from a pig heart. 

Cardiac 
Circulation

• Blood supply is provided by 
the right and left coronary 
arteries.

• The myocardium is drained by 
cardiac veins, which empty 
into the coronary sinus. The 
coronary sinus empties into 
the right atrium.



7

IMBALANCE
• angina pectoris

– the myocardium is deprived of oxygen
– result in crushing chest pain 
– if angina is prolonged, the ischemic heart cells 

may die, forming an infarct, myocardial 
infarction 

Conduction System of the Heart
• Some cardiac muscle cells have the ability to 

contract spontaneously and independently
• The spontaneous contractions occur in a regular 

and continuous way.
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Conduction 
System of 
The Heart 
consist of:

• Sinoatrial (SA) node: located in the right atrium and sets the pace for the whole heart, pacemaker
• Atrioventricular (AV) node: at the junction of atria and ventricles
• Atrioventricular (AV) bundle, bundle of His 
• Right and left bundle branches: located in the interventricular septum.
• Purkinje fibers: spread within the muscle of the ventricle 

Conduction 
System of 
The Heart

• From the SA node, the impulse spreads through the atria to the 
AV node, and then the atria contract.

• At the AV node, the impulse is delayed briefly to give the atria 
time to finish contracting

• It then passes rapidly through the AV bundle, the bundle 
branches, and the Purkinje fibers, resulting in contraction of the 
ventricles which ejects blood into the large arteries 
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IMBALANCE
• Damage to the AV node result in heart block
• Damage to the SA node results in a slower heart rate.
• Tachycardia 

– Is a rapid heart rate (over 100 beats per minute). 
• Bradycardia

– Is a heart rate that is less than 60 beats per minute

ECG• The electrical currents detected by the electrocardiogram (ECG)
• P wave

– The first wave, small
– Depolarization (contraction)  of the atria

• QRS
– Large complex
– Depolarization (contraction) of ventricles

• T wave
– Repolarization (relaxation) of ventricles.
– Atrial repolarization is generally hidden by the large ORS complex

• Abnormalities in the timing or the shape of the waves may indicate a disease 
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Heart Sounds
• Lub-dup pause lub-dup pauses, and so on.

– First sound (lub) 
• caused by the closing of the AV valves.

– The second sound (dup) 
• Occurs when the semilunar valves close  

IMBALANCE 
– Murmur due to turbulent flow
– murmurs indicate valve problems

• Incompetent valve
• Stenosed valve

Cardiac Output
• The amount of blood pumped out by each ventricle in one minute.

CO = HR (75 beats/min) X SV (70 ml/beat) = 5250 ml/min
• Stroke volume:

– the volume of blood pumped out by a ventricle in a heartbeat



11

Imbalance
• congestive heart failure

– If the left heart fails  pulmonary  congestion 
occurs

– If the right side of the heart fails peripheral 
congestion occurs

Blood Vessels
• large arteries( leave the heart)  smaller arteries  arterioles 
 Capillary beds  Venules Veins  Great veins

• Conducting vessels
– Arteries carry blood away from the heart
– Veins drain the tissues and return the blood to the heart

• Capillaries 
– Extend and branch through the tissues 
– Connect the arterioles to the venules
– The exchanges between the tissue cells and the blood occur 

through their walls 
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venous return
1. Skeletal muscles activity milk the 

veins and push the blood toward 
the heart 

2. Respiratory pump:
– Inhalation decrease the 

pressure in the thorax causes 
the large veins near the heart 
to expand and fill. 

3. venous valves
– Prevent backflow of blood

4. Have larger lumens than arteries

IMBALANCE
• Varicose veins

– Common in people who 
stand for a long time, Obese, 
and pregnant 

– Dysfunctional valves lead to 
blood pools

• Thrombophlebitis
– a serious complication, can 

cause pulmonary embolism; 
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Major systemic 
Arteries

• The aorta 
– Ascending aorta  aortic arch thoracic aorta abdominal aorta 

• Arterial Branches of the Aorta
– Right and left coronary arteries serve the heart.

• Branches of the aortic 
– Brachiocephalic splits into R. common carotid artery and R. subclavian
– Left common carotid artery 
– Left subclavian artery

• Common carotid dived into 
– Internal carotid feeds the brain
– External carotid feeds the head and neck
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• subclavian artery: gives off: 
– Vertebral artery, serves part of the brain.
– Continues as the Axillaryartery which continues as Brachial arterythat feeds the arm and splits to Radial andUlnar arteries at the elbow to serve the forearm.

• Branches of the Thoracic Aorta
1. Intercostal arteries: supply the muscles of the thoracic wall.
2. Bronchial arteries 
3. Esophageal 

arteries
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• Arterial Branches of the Abdominal Aorta
– Celiac trunk: The first branch, has three branches: 

– left gastric, splenic,  and common hepatic artery
– Superior mesenteric artery: supplies small intestine and the first half of the large intestine
– Renal arteries: serve the kidneys.
– Gonadal: R and L arteries, supply the gonads. 
– Lumbar arteries: Several pairs serving the muscles of the abdomen and trunk 
– Inferior mesenteric artery: Serve second half of the large intestine.
– Common iliac: R and L, the final branches of the abdominal aorta.

• Each divides into internal and an external iliac artery
• external iliac artery continue as femoral then Popliteal artery that splits into anterior and posterior tibial arteries

– The anterior tibial artery continue as dorsalis pedis artery

Arterial Branches of the Abdominal Aorta
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• Deep veins follow 
the arteries.

• Some Veins are 
superficial and  
easily seen and 
palpated on the 
surface.

• Veins draining the 
head and arms 
empty into the SVC

• Veins draining the 
lower body empty 
into the IVC

Major Veins of the Systemic Circulation

• Radial and Ulnar: Deep veins drain the forearm. 
• Brachial: Drains the arm
• Axillary vein: In the axillaryregion.
• Cephalic vein: superficial, drains the lateral aspect of the arm and empties into the axillary vein.
• Basilic vein: superficial, drains the medial aspect of the arm and empties into the brachial vein 
• Median cubital vein: Join the basilic and cephalic veins at the anterior aspect of the elbow 

Veins Draining into the SVC
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• Subclavian vein; receives venous blood from the axillary vein and from the head through the external jugular vein
• Vertebral vein: Drains the posterior part of the head.
• Internal jugular vein: Drains the brain.
• R and L brachiocephalicveins, receive blood from the subclavian,  and jugular veins
• Brachiocephalic veins: Join to form the superior vena cava

Veins Draining into the SVC

Veins 
Draining into 
the Inferior 
Vena Cava

• Hepatic veins drain the liver.
• Renal veins drain the kidneys.
• Gonadal veins: 

– R. gonadal vein empties into the IVC
– L. gonadal vein empties into the left renal vein 
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Veins Draining into the 
Inferior Vena Cava

• Deep veins 
– Anterior and posterior tibial
– fibular vein
– Femoral vein
– Common iliac
– Common iliac make the IVC

• Great saphenous veins:

Brain Blood 
Supply

• internal carotid arteries
• Vertebral arteries make circle of Willis
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Hepatic Portal Circulation
• inferior mesenteric vein, splenic vein and superior mesenteric vein make the Hepatic portal veins

Fetal 
Circulation

• umbilical vein
• Two umbilical arteries 
• ductus venosus
• foramen ovale
• ductus arteriosus
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Arterial 
Pulse

Blood Pressure
• Systolic
• Diastolic
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Factors Alter Blood Pressure
• Hemorrhage drops blood pressure and the heart begins to beat faster
• Exercise cause generalized vasoconstriction except in the skeletal muscles
• Sympathetic stimulation lead to vasoconstriction
• Cold Temperature has a vasoconstricting effect
• Heat has vasodilating effect
• Epinephrine increases heart rate and blood pressure
• Nicotine increases blood pressure by causing vasoconstriction
• Alcohol and histamine cause vasodilation
• Diet low in salt, saturated fats, and cholesterol helps prevent hypertension

• Variations in Blood Pressure
– Blood pressure varies with

• Age, weight, race, mood, physical activity, and 
posture. 

• IMBALANCE 
– Orthostatic hypotension: 

• An aging sympathetic nervous system reacts 
more slowly to postural changes. 
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Lymphatic System
and Body Defenses

Lymphatic System
• Consist of 

– Lymphatic vessels 
– Lymphoid tissues and organs Scattered 

throughout the body
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Lymphatic 
Vessels, 

lymphatics
• Includes Lymphatic capillaries and lymphatic vessels
• lymphatic vessels pick up excess lymph and return it to 

the bloodstream
– failure to do so result in edema

• larger ones have valves. Thus lymph flows only toward 
the heart

Lymphatic 
Capillaries

• Blind ended tubes located between the tissues and blood capillaries  
• Absorb leaked fluid  
• Very permeable

– Endothelial cells overlap one another forming minivalves. The minivalves open when fluid pressure is higher in the interstitial space, allowing fluid to enter the lymphatic capillary
– The minivalves close when pressure inside the lymphatic vessels is higher, preventing  lymph to leak back  
– Bacteria, viruses, and cancer cells can enter the lymphatics
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Lymphatic vessels• transport lymph to two larger ducts in the thoracic region. 
• Right lymphatic duct: Drains lymph from the right arm and the right side of the head and the thorax. 
• Large thoracic duct: starts as Cisterna chili in the abdomen. It receives lymph from the rest of the body.
• Both ducts empty the lymph into the subclavian on the same side

Lymphatic System
• Lymph is transported by 

– Milking action of the skeletal muscles
– Pressure changes in the thorax during breathing
– Contraction of smooth muscle in the walls of the larger lymphatic vessels 
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Lymph Nodes• kidney-shaped, Located in 
connective tissue 

• Help protect the body by 
Removing foreign 
substances form the lymph 
and by producing 
lymphocytes 

• Lymph is filtered through 
the lymph nodes clustered 
along the lymphatic 
vessels

• clusters found in the 
inguinal, axilla, and 
cervical regions 

IMBALANCE
• Lymph nodes rid the body of infectious agents and 

cancer cells
– When overwhelmed, the nodes become 

inflamed and tender to the touch.
• The lymph nodes may become cancer sites, 

especially in cancers that use lymphatic vessels to 
metastasize


