
Cardiovascular System                                                              Lec3                                                            

The cardiovascular system consists of the heart, which is an anatomical pump, 

with  blood vessels, and the approximately 5 liters of blood that the blood 

vessels transport. Responsible for transporting oxygen, nutrients, hormones, and 

cellular waste products throughout the body 

Anatomy of the Human Heart 
 

The human heart pumps blood into the arteries that carries oxygen and nutrients 

to all the tissues of the body. The heart is hollow  muscular organ which is 

somewhat pyramidal in shape.  located in the chest between the lungs behind the 

sternum and above the diaphragm, extends obliquely from the second rib to the 

fifth intercostal space ,with its apex toward the left. It is surrounded by the 

pericardium. Its size is about that of a fist, and its weight is about 250-300 g. 

Located above the heart are the great vessels: the superior and inferior vena 

cava, the pulmonary artery and vein, as well as the aorta. The aortic arch lies 

behind the heart. 

Surface anatomy of the heart: 
  

the heart has three surfaces: anterior, inferior and posterior. The apex of the 

heart is directed downward, forward and to the left. 

1-Anterior (Sternocostal) surface: It is formed mainly by the right atrium 

and right ventricle. They are separated from each other by the vertical 

atrioventricular groove.  

 

2-Inferior (Diaphragmatic) surface: It is formed mainly by the right and 

left ventricles separated by the posterior interventricular groove 

 

3-The base of the heart (posterior surface): It is formed mainly by the 

left atrium, into which the four pulmonary veins drain. It lies opposite to 

the apex. 

  

Apex of the heart: It is formed by the left ventricle and is directed 

downward, forward and the left. It lies at the level of the fifth intercostals 

space, about 3.5 inches from the midline. The apex beat can be palpated in 

the region of apex of the heart. 

 

 



There are four main borders of the heart: 
 Right border – Right atrium 

 Inferior border – Left ventricle and right ventricle 

 Left border – Left ventricle (and some of the left atrium) 

 Superior border – Right and left atrium and the great vessels 

 

 

Figure(1):showing the location of heart in thoracic cavity  



 

Figure (2 ): Heart and great vessels 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3 ): layers of the heart 
 



Layers of the Heart Wall 
 

   The wall of the heart consists of three layers: the epicardium (external layer), 

the myocardium (middle layer) and the endocardium (inner layer).  

The epicardium is the outermost layer of the heart wall and is : picardiumE ►

the visceral layer of the pericardium. Thus, the epicardium just another name for 

is a thin layer of serous membrane that helps to lubricate and protect the outside 

of the heart. Below the epicardium is the second, thicker layer of the heart wall: 

.the myocardium 

The myocardium is the muscular middle layer of the heart  :yocardiumM ►

. Myocardium makes up the majority cardiac muscle tissue wall that contains the

wall and is the part of the heart of the thickness and mass of the heart 

responsible for pumping blood. Below the myocardium is the thin endocardium 

layer. 

the simple squamous endothelium layer   isthe endocardium   :ndocardiumE ►

h and is that lines the inside of the heart. The endocardium is very smoot

responsible for keeping blood from sticking to the inside of the heart and 

                                      .forming potentially deadly blood clots 

Pericardium 

  The pericardium is the membrane that surrounds and protects the heart.it 

consist of   

1- fibrous membrane prevents distension of the heart, thus preventing 

excessive stretching of the heart muscle fibres 

2- Serous membrane It is composed of two layers separated by a narrow 

cavity. The inner layer is firmly attached to the heart wall and is known as 

the visceral layer or epicardium. The outer layer is composed of relatively 

inelastic connective tissue and is termed the parietal layer. The cavity 

between the two layers contains a small volume of fluid which serves as a 

lubricant, facilitating the movement of the heart by minimising friction. 

 

 

http://www.innerbody.com/image_musc01/musc71.html


Chambers of the heart 

  The heart consists of four chambers and is divided into left and right by a wall 

of muscle called the septum. The right side of the heart consists of an atrium 

which receives blood returning from the body, and the right ventricle, which 

then pumps blood out to the lungs, via the pulmonary artery. 

The left side again contains an atrium and a ventricle. The left atrium receives 

the oxygenated blood returning from the lungs and the ventricle then pumps this 

blood around the body. 

  Due to the distance which the blood being pumped from the left ventricle has 

to travel, a more forceful contraction is required. For this reason the muscular 

wall of the left side is thicker than that of the right side. 

The atria and ventricles are separated by valves known as Atrioventricular, or 

AV valves. The purpose of these valves is to prevent blood from flowing in the 

wrong direction. Following the movement of blood from the atrium, into the 

ventricle, the AV valve snaps shut which causes the first heart sound of the heart 

beat (often described “lub dub”, with the closing of the AV valves being the 

“lub”).The “dub” sound is caused by the closing of two other valves, known as 

the Semilunar or SL valves. These are located between each ventricle and 

the artery leaving the heart, and again prevent the blood flowing backwards. 

 

The valve of the heart  

The ventricles are the pumping chambers, the valves, which are all one way, are 

located at the entrance and the exit of each ventricle. The entrance valves are the 

aterioventricular valves ,while the exit valves are the semilunar valves   

1-The right atrioventricular valves.(tricuspid valve); 

it has three cusps or flaps that open and close. When this valve is open ,blood 

flows freely from the right atrium into the right ventricle. When the right 

ventricle begins to contract, the valve closes so that blood cannot return to the 

right atrium, and pumped through the pulmonary artery. 

 

 

http://www.teachpe.com/anatomy/arteries.php


2-The left atrioventricular valves(bicuspid valve)also named as mitral   

   valve; 
  it has two cusps. Permit blood flows freely from the left atrium into the left 

ventricle .When the left ventricle begins to contract, the valve closes so that 

blood cannot return to  the left atrium, and pumped into aorta artery. 

3-The pulmonic valve: 

it is located between right ventricle and the pulmonary artery that lead to the 

lungs. valve closes in order  to prevent the flow of blood on its way to lung from 

returning  to the ventricle 

4- The aortic valve  

  it is located between left ventricle and the aorta artery ,the aorta valve closes to 

prevent  the flow of blood back from the aorta to the ventricle. 

 

 

Figure (4 ): chamber and valve of the heart 



 

Figure (5 ): valves of the heart 

 

 

Blood Supply to the Myocardium: 

 

  The myocardium must have its own blood vessels to provide oxygen and 

nourishment and to remove waste product. The arteries that supply blood to the 

muscle of the heart are called Right and Left Coronary arteries. These arteries 

which are the first branches of the Aorta, arise just above the aortic semilunar 

valve. They  receive blood when the heart relax. After passing through 

capillaries in myocardium ,blood drains into the cardiac veins and finally into 

the coronary venous for return to right atrium. 

 
 

 

 

 

 

 

 

 

 



All the vessels together may be subdivision into two circuits: 

  

1-Systemic circulation ;arteries always carry oxygenated blood and veins 

always  carry oxygen-poor blood.  

 This circuit supplies food and oxygen to all the tissue and carries away waste 

material  from the tissues for disposal. 

2-Pulmonary circulation; pulmonary vessels carry blood to and from the lungs. 

The pulmonary arteries carry  oxygen- poor blood from the right ventricle, while 

the  pulmonary veins carry blood  high in oxygen from the lung into the left 

atrium. 

 
Figure (6 ): blood circulation  



The Vascular System 
 

The vascular system transports blood to the tissues and back to the heart.   

Vessels that carry blood away from the heart are arteries & arterioles.  Vessels 

that return blood to the heart are veins & venues.  Vessels that function to 

exchange nutrients, gases & waste between tissues and blood are capillaries.   

 

Anatomy of Blood Vessels 
 
There are three layers in all blood vessels, except capillaries, which are made of 

only tunica intima which is only one cell thick to allow for exchange. 

1. Tunica externa – outer most layer that forms protective covering, mostly 

fibrous 

2. Tunica media - smooth muscle & elastic tissue, controlled by the 

sympathetic nervous system 

3. Tunica intima - forms a friction-reducing lining inside the vessels 

 

Figure (7 ):sections of small blood vessels showing the thick arterial walls and 

the thin walls of veins and capillaries.  



Names of the Systemic Arteries; 
 

 The Aorta and its parts: 
 

  The aorta extends upward and to the right from the left ventricle, then it curves 

backward   and to the left. It continues down behind the heart just in front of the 

vertebral column,  through the diaphragm and into abdomen. It may be divided 

into sections: 
 

1-Ascending aorta: the first or  ascending part of the aorta has two branches 

near the  heart, called the left and right coronary arteries,that supply the heart 

muscle. 
 

2- Aortaic Arch:curves from the right to the left and also extends 

backward.the arch of  the aorta, located beyond the ascending aorta ,give three 

large branches; 

   a-The Brachiocephalic Trunk: is short artery, supplies the head and arm. It     

         divides into  

     - right subclavian artery, which supplies the right upper extremity(arm). 

     - right common carotid artery, which supplies the right side of the head   

       and the neck. 

 

   b-The Left Common Carotid Artery: supplies the left side of the head and   

       the neck.  

   c-The Left Subclavian Artery : which supplies the left upper extremity. 

 

3-Thoracic Aorta: It lies in front of the vertebral column behind the heart.   

    The third part of the aorta supplies branches to the chest wall, to the    

    esophagus, and to the  bronchi. There are nine to ten pairs of intercostals   

    artery that extend between the ribs, sending branches to the muscles and chest   

    wall. 

 

4-The Abdominal Aorta is longest section of the aorta, across the   

    abdominal cavity. 

The thoracic and abdominal aorta together make up the descending aorta. 

 

The branches of abdominal Aorta:- 
 

 A-Three anterior visceral artery: 
 

    1-Celiac Trunk: is a short artery which subdivides into three branch; 

       -Left gastric artery to the stomach 

       -splenic artery to the spleen  

       -hepatic artery to the liver 

 



    2-Superior mesenteric artery, the largest of these branches ,carries blood to 

most of  small intestine as well as to the  first half of the large intestine. 
 

    3-Inferior mesenteric artery, the smallest of these branch ,supplies the 

second half of the large intestine. 
  

B-The lateral visceral artery: 

 

    1-Phrenic arteries, supply the diaphragm 

    2-Suprarenal arteries, supply the adrenal gland. 

    3-Renal arteries ,the largest in this group, carry blood to the kidney. 

    4-Ovarian arteries in the female and testicular arteries in  the male. 

    5-four pairs of lumber arteries extend into the musculature of the abdominal       

      wall. 

    6-The abdominal aorta  finally divides into two common iliac arteries,     

  extend into pelvis, where each one subdivides into an internal iliac artery and 

external iliac  artery. 

  - The internal iliac vessels send branch to pelvic organs including(urinary 

bladder,  rectum, and some of the reproductive organs). 

  

 - The external iliac arteries continue into the thigh as the femoral arteries. 

These vessels give off branches in the thigh and then become the popliteal 

arteries, which  subdivide below the knee.the subdivisions include the tibial 

arteries and dorsalis pedis,  which supply the leg and the foot . 

 

 

Other Subdivision of Systemic Arteries: 
 

1-Each common carotid artery  give off branches to thyroid gland and other 

structure in neck before dividing  into the external and internal carotid artery, 

which supply parts of the head. 

2-the hand receive blood from the subclavian artery. 

3-Axillary artery in the axilla(armpit). 

4-The longest part of this vessel, the brachial artery, is in the arm .It subdivides 

into two branches near the elbow: The radial artery, which continues down the 

thumb side of the forearm and wrist, and the ulnar artery which extends along 

the medial or little finger side into the hand. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure ( 8) branches of  thoracic aorta 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

Figure (9) Branches of Aorta  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (10):blood supply of head and neck  



Circle of Willis 
 

The circle of Willis  is a circulatory anastomosis that supplies blood to 

the brain and surrounding structures. 

The circle of Willis is a part of the cerebral circulation and is composed of the 

following arteries:-  

 Anterior cerebral artery (left and right) 

 Anterior communicating artery 

 Internal carotid artery (left and right) 

 Posterior cerebral artery (left and right) 

 Posterior communicating artery (left and right) 
 

The Circle of Willis is an arterial circle at the base of the brain. The circle of 

Willis receives all the blood that is pumped up the two internal carotid arteries 

that come up the front of the neck and that is pumped from the basilar artery 

formed by the union of the two vertebral arteries that come up the back of the 

neck. the principal arteries that supply cerebral hemispheres of the brain branch 

off from the circle of Willis 

 

 

https://en.wikipedia.org/wiki/Circulatory_anastomosis
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Brain
https://en.wikipedia.org/wiki/Cerebral_circulation
https://en.wikipedia.org/wiki/Anterior_cerebral_artery
https://en.wikipedia.org/wiki/Anterior_communicating_artery
https://en.wikipedia.org/wiki/Internal_carotid_artery
https://en.wikipedia.org/wiki/Posterior_cerebral_artery
https://en.wikipedia.org/wiki/Posterior_communicating_artery


 
Figure (11 ): circle of Willis 

 



 
 

Figure (12 ): circle of Willis 

 



 

 

Figure (13 ): principle arteries  



Names of systemic veins  

 

A-Superficial Veins:  

many veins are found near the surface, the most important of these superficial 

veins are in the extremities 

1-the veins on the back of the hand and at the front elbow ( cephalic veins, 

basilic veins, median cubital veins) 

2-The saphenous vein of the lower extremities,begins in the foot and extends up 

the medial side of the leg, the knee, and the thigh. 

 

B-Deep Veins  

 The deep veins tend to parallel arteries and usually have the same names as the 

corresponding arteries.(femoral, iliac vessels of the lower part of the body, and 

brachial, axillary, subclavian vessels of the upper extremities, exceptions are 

found in the veins of the head and the neck. The jugular veins drain the areas 

supplies by carotid artery. Two brachiocephalic veins are formed, one on each 

side, by the union of the subclavian and the jugular veins.    

►The veins of the head, neck, upper extremities and chest all drain into the 

superior vena cava, which goes to the heart 

►The Inferior vena cava which is longer than the superior vena cava, 

return the blood from the part of the body below diaphragm, it begins in the 

lower abdomen with union of two common iliac vein. It then ascends along the 

back wall of the abdomen, through a groove in the posterior part of the liver. 

Through diaphragm and finally through lower thorax to empty into the right 

atrium of the heart .   

 

 

 

 

 

 

 

 



 
Figure ( 14): principle veins 

 



 

Hepatic portal system:-  
 

 system is one of many primary components of theThe hepatic portal     

that can be found in the abdominal cavity. The hepatic portal  system circulatory 

from the  liver to blood in the area and it carriesvein is one of the largest veins 

directly  Instead  of emptying their bloodspleen and the gastrointestinal tract. 

into the  inferior vena cava, they deliver it by way of the hepatic portal vein to 

The hepatic vein begins where the splenic veins and the superior the liver. 

mesenteric meet. The hepatic vein also drains blood coming from the cystic 

l as the inferior mesenteric gastric veins. veins as wel 

 

Figure ( 15): hepatic portal system  

 

http://medicalterms.info/anatomy/Circulatory-System/
http://medicalterms.info/anatomy/Liver/
http://medicalterms.info/anatomy/Blood/


 

 Figure ( 16): hepatic portal vein  

 


