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Dr. Khalid -------------------------------------------------anatomy -------------------------------------1st stage 

Angiology: is the branch of the anatomical since which study and describe of the organs of circulation system of the blood and lymph. It is consisting of two systems (cardiovascular system and lymphatic system.

1- Circulatory or cardiovascular system: group of organs that transport blood and the substances it carries to and from all parts of the body. It is  can be considered as composed of two parts: the systemic circulation, which serves the body as a whole except for the lungs, and the pulmonary circulation, which carries the blood to and from the lungs. The organs of circulatory system consist of vessels that carry the blood : (arteries (convey the blood from heart to the tissue, veins *(convey the blood back from tissue to heart ), and capillaries is microscopic tubes permit to necessary gas exchange between the tissue and blood), and a muscular pump, the heart, that drives the blood.

2- Lymphatic system: includes the spleen, lymph node and lymph vessels, and thymus. 

Pericardium is a double-walled sac that contains the heart and the roots of the great vessels, the base of it found dorsally toward the vertebrae, the greater vessels enter the base, and the apex of it found ventrally toward the sternum. The pericardial cavity is found within the mediastinum of the thoracic cavity. 

Pericardium consists of two layers: 
A- Fibrous pericardium: pericardial and pleural cavities are separated by fibrous pericardium which is thin, strong, and elastic layer attached dorsally with greater vessels at the base of the heart and ventrally with sternum by sternopericardial ligament which is found in horse, cattle and swine, but in carnivores it is attached with diaphragm by phernopericardial  ligament. 

B-A serous layer  : The serous pericardium, in turn, is divided into two layers, the parietal pericardium, which is fused to and inseparable from the fibrous pericardium, and the visceral pericardium, which is a layer deep to the fibrous pericardium  When this layer comes into contact with the heart (not the great vessels), it is known as the epicardium.  The epicardium is the layer immediately outside of the heart muscle proper (the myocardium).In between the parietal and visceral pericardial layers there is a potential space called the pericardial cavity which contains a supply of serous fluid, is known as the pericardial fluid.

The heart: 

1-is located under the ribcage in the centre of thoracic cavity between right and left lung. It is conical, hollow, muscular organ constructed of a special kind of muscle called myocardium or cardiac muscle.

2-it is enclosed in a double-layered, membranous sac known as the pericardium.

3- A wall of muscle divides the heart into two cavities: the left cavity pumps blood throughout the body, while the right cavity pumps blood only through the lungs. Each cavity is in turn divided into two chambers, the upper ones called atria, the lower ones ventricles. 

4-It is situated in the middle of the mediastinum, it is attached at the base of the heart with large vessels, but in internally free in pericardium, it is located opposite to the lateral wall of the thoracic wall from the 2nd or 3rd rib intercostal space to the 6th rib or to  5th rib  in the horse and ruminant respectively .

The wall of the heart consists of three layers from external to internal:

1-the epicardium 

2-the myocardium: it is striated muscles.

3-the endocardium: it is thin layer which lines the heart cavity.

The coronary grooves: it is called atrioventricular grooves, the indicate the division between the atria and ventricles, it is completely encircle the heart but interrupted at the origin of pulmonary trunk, these grooves occupied by coronary vessels and variable quantity of fat.
The longitudinal grooves: they are also called interventricular grooves; these grooves are left and right. 
1-The left longitudinal groove begin at the coronary groove caudally to the pulmonary trunk and descend parallel to the caudal border but don’t reach the apex, it is placed left cranially of the heart. 
2-The right longitudinally groove, it placed right caudal of the heart, it begin at the coronary groove ventrally to the termination of the caudal vena cava opening and descend along the right surface of the heart and reach the apex.
The right atrium: it is form the right cranial part of the base of the heart, placed dorsally to right ventricle, it is separated from the left atrium by septum which contain diverticulum called oval fossa at the point of the entrance of the caudal vena cava, this fossa is remanent of the opening in the septum called oval foramen, through which the two atria communicate in the fetus.
the right atrium consist of two parts:

1-the sinus venarum  cavarum: into which the veins open
2-auricle: it is end ear shaped conical pouch , also termed auricular appendix appearing on the left side cranially at the pulmonary artery.
In the right atrium:
There are five  chief openings
1-The superior vena cava : is one of the two main veins bringing de-oxygenated blood from the body to the heart. Veins from the head and upper body feed into the superior vena cava, which empties into the right atrium of the heart.

2-The inferior vena cava:  is one of the two main veins bringing de-oxygenated blood from the body to the heart. Veins from the legs feed into the inferior vena cava, which empties into the right atrium of the heart.

3-The coronary sinus is a collection of veins joined together to form a large vessel that collects blood from the myocardium of the heart. It is present in humans and other animals.  It's located in right atrium. It runs transversely in the groove between the left atrium and ventricle on the posterior surface of the heart.

The coronary sinus orifice (opening) is just superior to the septal leaflet of the tricuspid valve. It is also known as the ostium of the coronary sinus, and is guarded by the The besian valve.

4-(Some small veins drain into any of the four chambers of the heart.) It drains into the right atrium on the posterior, inferior surface, medial to the inferior vena cava opening .

5- right atrioventricular opening  is separates the right atrium from the right ventricle. Its guarded by Tricuspid Valve

Tricuspid Valve

       The tricuspid valve (also known as the right atrioventricular valve )separates the right atrium from the right ventricle. The normal tricuspid valve usually has three leaflets and is supported by a large anterior papillary muscle.

The left atrium is one of the four chambers in the heart. It receives oxygenated blood from the pulmonary veins, and pumps it into the left ventricle, through the left atrioventricular orifice, which contains the bicuspid or mitral valve. A normal left atrium may be up to 5.5cm in maximum diameter . Attached to the left atrium is the left auricular appendix (auricle) . it  is supplied mainly by the left circumflex coronary artery. The appendage of the left atrium is consistently narrow and long; recognition of this appendage is the most reliable way to differentiate the left atrium from the right atrium. The left atrial appendage is the only trabeculated structure in the left atrium because, unlike the right atrium, the left atrium has no crista terminalis.

Mitral Value

The mitral valve separates the left atrium from the left ventricle. 
The right ventricle is one of four chambers in the heart. 

1-It receives deoxygenated blood from the right atrium via the tricuspid valve, and pumps it into the pulmonary artery via the pulmonary valve and pulmonary trunk. 

2-It is triangular in form, and extends from the right atrium to near the apex of the heart .

3-The wall of the right ventricle is thinner than that of the left,.
The left ventricle is longer and more conical in shape than the right.

1-The left ventricle can be divided into 2 primary portions, namely

a- the large sinus portion containing the mitral valve .

b- the small outflow tract that supports the aortic (semilunar) valve. Inflow and outflow portions are closely juxtaposed

2-The left ventricle is thicker and more muscular than the right ventricle because it pumps blood at a higher pressure. 

3-its walls have thickened to three to six times greater than that of the right ventricle. 
The aorta, (2.54 cm) in diameter, originates at the left ventricle of the heart. After supplying the coronary arteries that nourish the heart itself, the aorta extends slightly toward the neck to feed branches serving the head and arms. It then arches down toward the waist, directing blood into the arterial system of the chest. Entering the abdomen through the aortic hiatus, an opening in the diaphragm, the aorta branches off to supply the stomach, kidneys, intestines, gonads, and other organs through extensive arterial networks. It finally divides into the two iliac arteries carrying blood to the legs. The elasticity of the aorta wall permits it to pulse in rhythm with the heartbeat, thus helping to propel blood through the body
Heart Electrical System

The heart electrical system controls all the events that occur when the heart pumps blood. The electrical system also is called the cardiac conduction system. If you’ve ever seen the heart test called an EKG (electrocardiogram), you’ve seen a graphical picture of the electrical activity of your heart.
The  heart electrical system is made up of three main parts:

· The sinoatrial (SA) node located in the right atrium of your heart 

· The atrioventricular (AV) node located on the interatrial septum close to the tricuspid valve 

· The His-Purkinje system located along the walls of heart ventricles 

· Comparative : Veins carried the blood from tissue to the heart, larger diameter, thinner wall , contain valves& Tunica Adventitia  is usually the thickest layer.

· Arteries  carried the blood from heart to the tissues, smaller diameter, thicker  wall , no contain valves& Tunica Media is usually the thickest layer,
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