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Cranial Nerves
Organization of the Cranial Nerves

The cranial nerves are named as follows:

· I. Olfactory

· II. Optic

· III. Oculomotor

· IV. Trochlear

· V. Trigeminal

· VI. Abducent

· VII. Facial

· VIII. Vestibulocochlear

· IX. Glossopharyngeal

· X. Vagus

· XI. Accessory

· XII. Hypoglossal

Olfactory Nerves

The olfactory nerves arise from olfactory receptor nerve cells in the olfactory mucous membrane. The olfactory mucous membrane is situated in the upper part of the nasal cavity above the level of the superior concha. Bundles of these olfactory nerve fibers pass through the openings of the cribriform plate of the ethmoid bone to enter the olfactory bulb in the cranial cavity.

Optic Nerve
The optic nerve is composed of the axons of the cells of the ganglionic layer of the retina. The optic nerve emerges from the back of the eyeball and leaves the orbital cavity through the optic canal to enter the cranial cavity. 

Oculomotor Nerve

The oculomotor nerve emerges on the anterior surface of the midbrain. It passes forward between the posterior cerebral and superior cerebellar arteries. It then continues into the middle cranial fossa in the lateral wall of the cavernous sinus. Here, it divides into a superior and an inferior ramus, which enter the orbital cavity through the superior orbital fissure.

Trochlear Nerve

The trochlear nerve is the most slender of the cranial nerves. Having crossed the nerve of the opposite side, it leaves the posterior surface of the midbrain. It then passes forward through the middle cranial fossa in the lateral wall of the cavernous sinus and enters the orbit through the superior orbital fissure .

Abducent Nerve
This small nerve emerges from the anterior surface of the hindbrain between the pons and the medulla oblongata. It passes forward with the internal carotid artery through the cavernous sinus in the middle cranial fossa and enters the orbit through the superior orbital fissure. The abducent nerve supplies the lateral rectus muscle and is therefore responsible for turning the eye laterally.
Trigeminal Nerve

The trigeminal nerve is the largest cranial nerve. It leaves the anterior aspect of the pons as a small motor root and a large sensory root, and it passes forward, out of the posterior cranial fossa, to reach the apex of the petrous part of the temporal bone in the middle cranial fossa. Here, the large sensory root expands to form the trigeminal ganglion . The trigeminal ganglion lies within a pouch of dura mater called the trigeminal cave. The motor root of the trigeminal nerve is situated below the sensory ganglion and is completely separate from it. The ophthalmic (V1), maxillary (V2), and mandibular (V3) nerves arise from the anterior border of the ganglion .

Ophthalmic Nerve (V1)

Maxillary Nerve (V2)

Mandibular Nerve (V3)

Facial Nerve

The facial nerve has a motor root and a sensory root (nervus intermedius). The nerve emerges on 
the anterior surface of the hindbrain between the pons and the medulla oblongata. The roots pass laterally in the posterior cranial fossa with the vestibulocochlear nerve and enter the internal acoustic meatus in the petrous part of the temporal bone. 
Glossopharyngeal Nerve

The glossopharyngeal nerve is a motor and sensory nerve . It emerges from the anterior surface of the medulla oblongata between the olive and the inferior cerebellar peduncle. It passes laterally in the posterior cranial fossa and leaves the skull by passing through the jugular foramen. 

Vagus Nerve
The vagus nerve is composed of motor and sensory fibers . It emerges from the anterior surface of the medulla oblongata between the olive and the inferior cerebellar peduncle. The nerve passes laterally through the posterior cranial fossa and leaves the skull through the jugular foramen. 

Accessory Nerve

The accessory nerve is a motor nerve. It consists of a cranial root (part) and a spinal root (part) 

Hypoglossal Nerve

The hypoglossal nerve is a motor nerve. It emerges on the anterior surface of the medulla oblongata between the pyramid and the olive, crosses the posterior cranial fossa, and leaves the skull through the hypoglossal canal. 
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The Heart is made of four chambers, two atria (singular atrium) and two ventricles.  When looking at an image of the four chambers of the heart the chambers on the right are referred to as the left atrium and ventricle while the chambers on the left are referred to as the right atrium and ventricle.  This is because while inside a persons body the right atrium and right ventricle would correspond with their right side of the body, when looking at these images we are seeing a mirror image.

Location of the Heart

The heart's job is to pump blood around the body. The heart is located in between the two lungs. It lies left of the middle of the chest.

Structure of the Heart

The heart is a muscle about the size of a fist, and is roughly cone-shaped. It is about 12cm long, 9cm across the broadest point and about 6cm thick. The pericardium is a fibrous covering which wraps around the whole heart. It holds the heart in place but allows it to move as it beats. The wall of the heart itself is made up of a special type of muscle called cardiac muscle.

Chambers of the Heart

The heart has two sides, the right side and the left side. The heart has four chambers. The left and right side each have two chambers, a top chamber and a bottom chamber. The two top chambers are known as the left and right atria (singular: atrium). The atria receive blood from different sources. The left atrium receives blood from the lungs and the right atrium receives blood from the rest of the body. The bottom two chambers are known as the left and right ventricles. The ventricles pump blood out to different parts of the body. The right ventricle pumps blood to the lungs while the left ventricle pumps out blood to the rest of the body. The ventricles have much thicker walls than the atria which allows them to perform more work by pumping out blood to the whole body.

Valves

Valves are fibrous flaps of tissue found between the heart chambers and in the blood vessels. They are rather like gates which prevent blood from flowing in the wrong direction. They are found in a number of places. Valves between the atria and ventricles are known as the right and left atrioventricular valves, otherwise known as the tricuspid and mitral valves respectively. Valves between the ventricles and the great arteries are known as the semilunar valves. Theaortic valve is found at the base of the aorta, while the pulmonary valve is found the base of the pulmonary trunk. There are also many valves found in veins throughout the body. However, there are no valves found in any of the other arteries besides the aorta and pulmonary trunk.
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Blood Vessels

Blood Vessel are tubes which carry blood. Veins are blood vessels which carry blood from the body back to the heart.Arteries are blood vessels which carry blood from the heart to the body. There are also microscopic blood vessels which connect arteries and veins together called capillaries. There are a few main blood vessels which connect to different chambers of the heart. The aorta is the largest artery in our body. The left ventricle pumps blood into the aorta which then carries it to the rest of the body through smaller arteries. The pulmonary trunk is the large artery which the right ventricle pumps into. It splits into pulmonary arteries which take the blood to the lungs. The pulmonary veins take blood from the lungs to the left atrium. All the other veins in our body drain into the inferior vena cava (IVC) or thesuperior vena cava (SVC). These two large veins then take the blood from the rest of the body into the right atrium.

Valves

Valves are fibrous flaps of tissue found between the heart chambers and in the blood vessels. They are rather like gates which prevent blood from flowing in the wrong direction. They are found in a number of places. Valves between the atria and ventricles are known as the right and left atrioventricular valves, otherwise known as the tricuspid and mitral valves respectively. Valves between the ventricles and the great arteries are known as the semilunar valves. Theaortic valve is found at the base of the aorta, while the pulmonary valve is found the base of the pulmonary trunk. There are also many valves found in veins throughout the body. However, there are no valves found in any of the other arteries besides the aorta and pulmonary trunk.
Coronary Arteries

Because the heart is composed primarily of cardiac muscle tissue that continuously contracts and relaxes, it must have a constant supply of oxygen and nutrients. The coronary arteries are the network of blood vessels that carry oxygen- and nutrient-rich blood to the cardiac muscle tissue.

The blood leaving the left ventricle exits through the aorta, the body’s main artery. Two coronary arteries, referred to as the "left" and "right" coronary arteries, emerge from the beginning of the aorta, near the top of the heart.

The initial segment of the left coronary artery is called the left main coronary. This blood vessel is approximately the width of a soda straw and is less than an inch long. It branches into two slightly smaller arteries: the left anterior descending coronary artery and the left circumflex coronary artery. The left anterior descending coronary artery is embedded in the surface of the front side of the heart. The left circumflex coronary artery circles around the left side of the heart and is embedded in the surface of the back of the heart.

Just like branches on a tree, the coronary arteries branch into progressively smaller vessels. The larger vessels travel along the surface of the heart; however, the smaller branches penetrate the heart muscle. The smallest branches, called capillaries, are so narrow that the red blood cells must travel in single file. In the capillaries, the red blood cells provide oxygen and nutrients to the cardiac muscle tissue and bond with carbon dioxide and other metabolic waste products, taking them away from the heart for disposal through the lungs, kidneys and liver.

When cholesterol plaque accumulates to the point of blocking the flow of blood through a coronary artery, the cardiac muscle tissue fed by the coronary artery beyond the point of the blockage is deprived of oxygen and nutrients. This area of cardiac muscle tissue ceases to function properly. 
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1.THE  BRACHIOCEPHALIC  TRUNK (TRUNCUS BRACHIOCEPHALICUS),

2. THE    LEFT    COMMON    CAROTID ARTERY        (ARTERIA       CAROTIS

COMMUNISSINISTRA),

3. THE LEFT SUBCLAVIAN ARTERY (ARTERIA SUBCLAVIA SINISTRA).

These arteries arise from the superior aspect of the arch and supply the head, neck, part of the body wall, and upper limbs.

1.THE BRACHIOCEPHALIC TRUNK

Is the first and largest of the three branches of arch of the aorta. It arises posterior to the centre, and locates anterior to the trachea and posterior to the left brachiocephalic vein. It arises posterior to the manubrium sterni or a little to the left of its median plane. The small thyroidea ima (Neubauer's) artery may ascend from it, on the front of the trachea, to the isthmus of the thyroid gland. In approximately 10% of people, a small, unpaired thyroid ima artery. It usually arises from the brachiocephalic trunk or from the arch of the aorta or from the right common

carotid, subclavian, or internal thoracic arteries. This small artery ascends on the anterior surface of the trachea, which it supplies, and continues to the isthmus of the thyroid gland, where it divides into branches that supply it. The brachiocephalic trunk ascends superolaterally to reach the right side of the trachea and the right sternoclavicular joint, and anterior to the dome of the pleura,

A)THE RIGHT COMMON CAROTID ARTERY (ARTERIA CAROTIS COMMUNIS DEXTRA)

B)THE RIGHT SUBCLAVIAN ARTERY (ARTERIA CAROTIS COMMUNIS SINISTRA).

2. THE LEFT COMMON CAROTID ARTERY

The second branch of the arch of the aorta,

which has a short course in the superior mediastinum. It arises from the arch slightly posterior and to the left of the brachiocephalic trunk and posterior to the manubrium. It is in contact with the mediastinal pleura and ascends vertically. Thus it passes obliquely across the left side of the trachea, recurrent laryngeal nerve, oesophagus, and thoracic duct as they curve anteriorly with the vertebral column. It ascends anterior to the left subclavian artery and is at first anterior to the trachea, and then is to its left. It enters the neck by passing some distance posterior to the left sternoclavicular joint, and arches laterally, grooving the anterior surface of the cervical pleura and the apex of the lung.

3. THE LEFT SUBCLAVIAN ARTERY

This artery arises from the posterior part of the arch of the aorta, just behind the left common carotid artery. It ascends with this vessel through the superior mediastinum and lies against the left lung and pleura laterally. As it leaves the thorax and enters the root of the neck, the left subclavian artery passes posterior to the left sternoclavicular joint. It has no branches in the mediastinum.

THE COMMON CAROTID ARTERY

The right common carotid artery (arteria carrotis communis dextra) - originate at the bifurcation of the brachiocephalic trunk, posterior to the right sternoclavicular joint.

The left common carotid artery (arteria carrotis communis sinistra)- arises from the arch of the aorta, and ascends into the neck, posterior to the left sternoclavicular joint.

Each common carotid artery ascends within the carotid sheath to the level of the superior border of the thyroid cartilage, where it terminates by dividing into (Fig. 107):

A)THE EXTERNAL CAROTID ARTERY (ARTERIA CAROTIS EXTERNA).

B)THE INTERNAL CAROTID ARTERY (ARTERIA CAROTIS INTERNA).

A. THE EXTERNAL CAROTID ARTERY

This vessel begins at the bifurcation of the common carotid artery or at the level of the superior border of the thyroid cartilage. As its name indicates, it supplies structures external to the skull. The external carotid artery runs posterosuperiorly to the region between the neck of the mandible and the lobule of the auricle. It terminates by dividing into two branches, the maxillary and superficial temporal arteries. The stems of most of the six branches of the external carotid artery are in the carotid triangle. All branches divide into three parts:

1. THE ANTERIOR GROUP INCLUDES:

a)  The superior thyroid artery (arteria thyroidea superior) - is the most inferior of the three anterior branches of the external carotid. It arises close to the origin of the vessel, just inferior to the greater horn of the hyoid bone. The superior thyroid artery runs anteroinferiorly, deep to the infrahyoid muscles, and reach the superior pole of the thyroid gland. In addition to supplying the thyroid gland, it gives off muscular        branches        to       the sternocleidomastoid and infrahyoid muscles and gives off the superior laryngeal artery. This artery pierces the thyrohyoid membrane in company with the internal laryngeal nerve and supplies the larynx.

b) The lingual artery (arteria lingualis)

arises from the external carotid artery as it lies on the middle constrictor muscle of the pharynx, and suplly the tongue. It arches superoanteriorly, about 5-mm superior to the tip of the greater horn of the hyoid bone,

and then passes deep to the hypoglossal nerve (CN XII), the stylohyoid muscle, and the posterior belly of the digastric muscle. It disappears deep to the hyoglossus muscle. At the anterior border of this muscle, it turns superiorly and ends by becoming the deep lingual artery.

c) The facial artery (arteria facial is) arises from the external carotid, either in common with the lingual artery or immediately superior to it. In the neck the facial artery gives off its important tonsillar branch and branches to the palate and submandibular gland. The facial artery then passes superiorly under cover of the digastric and stylohyoid muscles, at the anterior border of masseter muscle and the angle of the mandible. It give rise:

c-1) The inferior labial branch (arteria labialis inferior) - supply lower lip and chin;

c-2) The superior labial branch (arteria labialis superior) - supply the upper lip, ala (side) and septum of nose.   It

loops anteriorly and enters a deep groove in the submandibular gland. The facial artery hooks around the inferior border of the mandible and enters the face. The part of the artery that runs along the nose to the inner angle of the eye to supply the eyelids is called the angular artery. The facial artery supplies muscles of facial expression and face.

2.  THE MEDIAN GROUP INCLUDES:

a)  The ascending  pharyngeal artery (arteria pharyngea ascendens) - is the

first or sometimes the second branch of the external carotid artery. This small vessel ascends on the pharynx, deep to the internal carotid artery, and sends branches to the pharynx, prevertebral muscles, middle ear, and meninges.

b) The temporal superficial artery (arteria temporalis superficialis) - has two branches: frontal and parietal. This artery is the smaller of the two terminal branches of the external carotid artery; the other terminal branch is the maxillary artery. The superficial temporal artery begins deep to the parotid gland, posterior to the neck of the mandible, and ascends superficial to the posterior part of the zygomatic process of the temporal bone. It then enters the temporal fossa. The superficial temporal artery ends in the scalp by dividing into frontal and parietal branches. It supply skin near temporal muscle, parrotis gland, medial angle of eye, orbicularis oculi muscle, and temporal muscle. The transverse facial artery - is small artery of the face arises from the superficial temporal artery, before it emerges from the parotid  gland.   It  crosses  the  face superficial to the masseter muscle, about a fingerbreadth inferior to the zygomatic arch, in company with one or two branches of the facial nerve. It divides into numerous branches that supply the parotid gland and duct, the masseter muscle, and the skin of the face. It anastomoses with branches of the facial artery.

c) The maxillary artery (arteria maxillaris)

- is the larger vessel of the two terminal branches of the external carotid artery. It arises posterior to the neck of the condylar process of the mandible and passes anteriorly, deep to the neck, and traverses the infratemporal fossa. The maxillary artery passes superficial to the lateral pterygoid muscle and then disappears in the infratemporal fossa. The maxillary artery by the lateral pterygoid muscle is divided into three parts:

1) The branches of the first part of the maxillary artery are:

1-a) the deep auricular artery (arteria

auricularis profundus)-supply the external acoustic meatus;

1-b) the anterior tympanic artery (arteria tympanica anterior) [Arnold's or Veber's artery] -

supply the tympanic membrane;

1-е) the middle meningeal artery

(arteria meningea media)- supply the dura mater encephali. It is the

largest of the meningeal arteries, the middle meningeal is the principal artery of the calvaria. It ascends between the two roots of the auriculotemporal nerve and enters the skull, through the foramen spinosum to supply the dura mater and the interior of the calvaria.

1-d) the accessory meningeal arteries (arteriae meningeae accessoriae) - supply the cranial cavity;

1-е) the inferior alveolar artery (arteria alveolaris inferior)- supply the mandible, gingivae, and teeth.

2)  The branches of the second part of the maxillary artery supply muscles through course of:

2-a)    the masseteric artery,

2-b)   the deep temporal artery,

2-е)    the pterygoid artery,

2-d)   the buccal artery.

3) The branches of the third part of the

maxillary artery, which arise just before and after it enters the pterygopalatine fossa, are:

3-a) the posterior superior alveolar artery,

3-b) the middle superior alveolar artery,

3-е)   the infraorbital artery,

3-d)   the descending palatine artery,

3-е) the artery of the pterygoid canal,

3-f)   the pharyngeal artery, 3-g)   the sphenopalatine artery.

3.   THE POSTERIOR GROUP INCLUDES:

a)  Occipital artery (arteria occipitalis) -

arises from the posterior surface of the external carotid artery, near the level of the facial artery. It passes posteriorly along the inferior border of the posterior belly of the digastric muscle, and ends in the posterior part of the scalp, which it supply. The occipital artery is often palpable as it crosses the superior nuchal line between the trapezius and sternocleidomastoid muscles. During this course, it passes superficial to the internal carotid artery and three cranial nerves (CN IX, CNX, andCNXI).

b) The posterior auricular artery (arteria auricularis posterior) - is a small posterior branch of the external carotid artery. It arises from it at the superior border of the posterior belly of the digastric muscle. It ascends posterior to the external acoustic meatus and supplies adjacent muscles, the parotid gland, the facial nerve, structures in the temporal bone, the auricle, and the scalp.

c)  The sternocleidomastoid artery (arteria sternocleidomastoidea)   -   supply sternocleidomastoid muscle.

In M. G. Prives et al. (1998) classification branches of maxillary artery are:

First part

a. meningea media

a. alveolaris inferior

a. mentalis •    a  mylohyoidea Second part

a. alveolaris superiores posteriores

a. masaterica

a. temporalis superficialis

a. buccalis Third part

a. infraorbitalis (a. a. alveolares superiores anteriores and rami muscullares of occuli,branches to palate , pharynx, auditory tube,

a. sphenopalatina (to nasal cavity).

В) THE INTERNAL CAROTID ARTERY

As its name indicates it supplies structures within the skull. This is the direct continuation of the common carotid artery (Fig. 107; Fig. 108).

Each artery arises from the common carotid artery at the level of opposite the superior border of the thyroid cartilage, lateral to the external carotid artery. All branches are grouped infollowing parts.

The cervical part of the artery ascends almost vertically to the base of the skull, where it turns and enters the carotid canal in the petrous part of the temporal bone.

The petrous part of the artery enters the middle cranial fossa through the superior part of the foramen lacerum and then runs anteriorly in the cavernous sinus.

The cavernous part of the internal carotid artery is covered by the endothelium of this sinus. At the anterior end of the cavernous sinus, the internal carotid artery makes a hairpin turn and leaves the sinus to enter the subarachnoid space.

The cerebral part, or supracavernous or supraclinoid part of the internal carotid artery immediately gives off the important ophthalmic artery, which supplies the eye. The internal carotid artery then passes inferior to the optic nerve. Finally it turns obliquely superiorly, lateral to the optic chiasma for a variable distance, before branching into the anterior and middle cerebral arteries at the medial end of the lateral sulcus. The sinuous course taken by the cavernous and cerebral parts of the internal carotid artery forms a U-shaped bend, often called the "carotid siphon". Within the cranial cavity, the internal carotid artery and its branches supply the hypophysis cerebri (pituitary gland), the orbit, and much of the supratentorial part of the brain.

The internal carotid arteries are two of the four major arteries that supply blood to the brain.

In general internal carotid artery contents of following branches:

1.  The caroticotympanic branches (rami caroticotympanici) - supply middle ear.

2.  The     ophthalmic     artery     (arteria

ophthalmica) - supply eye;

a)  branches to dura mater encephali (anastomoses with a. meningea media

- branch a. maxillaris);

b) the lacrimal artery (arteria lacrimalis) -to the same name gland;

c)  the cillares arteries (arteriae ciliares)

- to eye, and ending is by arteria centralis retina;

d) the     muscular    branches     (rami musculares) - to muscles of the eye;

e) the lateral and medial palpebral artery

(a. a. palpebrales laterales and mediales) - supply palpebraes;

f)  a. a. ethmoidales anterior and posterior

(arteriae ethmoidales anterior et posterior) - to mucous layer of nasal cavity;

g) a. supraorbitalis (arteria supraorbitalis)

- to areas around orbit;

h) a. dorsalis nasi (arteria dorsalis nasi) -to external nose;

3.  The cerebri anterior artery (arteria cerebri anterior) - supply the brain, and participate in formation of Willis circle;

4.  The cerebri media artery (arteria cerebri

media) - supply the brain, and participate in formation of Willis circle;

5.  The chorioid artery (arteria choroidea) -

supply and participate in formation of plexus chorioideus;

6.  The communicans posterior artery (arteria communicantes posterior) - supply the brain, and participate in formation of Willis circle.

THE SUBCLAVIAN ARTERIES (ARTERIAE SUBCLAVIAE)

The right subclavian artery (arteria suclavia dextra), is one of the terminal branches of the brachiocephalic trunk, arises posterior to the right sternoclavicular joint.

The left subclavian artery (arteria suclavia sinistra) - arises from the arch of the aorta and enters the root of the neck by passing superiorly, posterior to the left sternoclavicular joint.

These are the arteries of the upper limbs, but they also supply branches to the neck and brain. Each subclavian artery arches superiorly, posteriorly, and laterally, grooving the pleura and lung, and then passes inferiorly, posterior to the midpoint of the clavicle. As these arteries rise 2 to 4 cm into the root of the neck. They are crossed anteriorly by the scalenus anterior muscles. In general branches of the subclavian

arteries are:

1. THE VERTEBRAL ARTERY;

2. THE BASILAR ARTERY;

3. THE POSTERIOR CEREBRAL ARTERIES;

4. THE INTERNAL THORACIC ARTERY;

5. THE THYROCERVICAL TRUNK:

6. THE COSTOCERVICAL TRUNK.

The scalenus anterior muscle divides the subclavian artery into three parts:

1. THE FIRST PART is medial to the scalenus anterior muscle. It contents of:

1. THE VERTEBRAL ARTERY (ARTERIA VERTEBRALIS): All branches classified into following parts:

1.  prevertebral part

2.  transversaria or cervicalis part:

3.  atlantis or atlantica part;

4.  intracranialis part;

5.  precommunicalis part;

6.  postcommunicalis part

7.  parsterminalis;

The branches of arteries according to the parts are:

1.  prevertebral part,

2.  transversaria or cervicalis part:

2a)    spinal branches (rami spinales);

2b)    muscular     branches     (rami musculares);

3.  atlantis or atlantica part:

4.  intracranialis part:

4a) anterior meningeal branch (ramus meningeus anterior) - to memniges;

4b) posterior meningeal branch (ramus meningeus posterior) - to memniges;

4c) the anterior spinal branch (ramus spinalis anterior) - to spinal cord;

4d) the posterior inferior cerebellar artery (arteria cerebelli inferior posterior) -to cerebellum. It give rise few arteries, which are: 4d1) choroid branches of fourth ventricle  (ramus  choroideus ventriculi quarti) - to form choroid plexus;

4d2) branches of cerebellar tonsilla (rami tonsillae cerebellae) - to cerebellar tonsilla;

4d3) the    medial    and    lateral

Each artery begins in the root of the neck as a branch of the first part of the subclavian artery. The vertebral artery arises from the superior aspect of the first part of the

subclavian and ascends through the transverse foramina of the cervical vertebrae, except for C7 vertebra. It ascends vertically through the transverse foramina of the cervical vertebrae and then inclines laterally in the transverse foramen of C2 vertebra. Superior to this foramen, the vertebral artery ascends vertically into the transverse foramen of С 1. It then bends posteriorly at right angles and winds around the superior part of the lateral mass of the atlas. After winding around the lateral mass of the atlas, the vertebral artery enters the skull through the foramen magnum. The vertebral artery pierces the posterior atlanto - occipital membrane, the dura, and the arachnoid. It enters the subarachnoid space of the cerebellomedullary cistern at the level of the foramen magnum. It give rise a. spinalis anterior - from each side to one (spinal cord), a. spinalis posterior -from each side to one (spinal cord), and belong to 1 part. It also give rise a. cerebelli inferior posterior - to the cerebellum. The vertebral artery runs anteriorly on the anterolateral surface of the medulla and unites with its fellow of the opposite side at the caudal border of the pons to form the basilar artery.

2. THE    BASILAR   ARTERY   (ARTERIA

BSILLARIS) is a very important supplier of blood to the brain. It runs through the pontine cistern to the superior border of the pons, where it ends by dividing into the two posterior cerebral arteries. It also gives rise some branches:

1. the inferior anterior cerebellar arteries

(arteria cerebelli inferior anterior) - to cerebellum;

1a. the labyrinthine or internal acoustic artery (arteria labyrinthi seu meatus acustici interni) - to internal ear;

1b. the pontine branches (arteriae pontis seu rami ad pontem) - to pons Varolii:

1c) the mesencephalic arteries (arteriae    mesencephalicae) - to

mesencephaloni:

1d)   the superior cerebellar artery

(arteria cerebelli superior) - to cerebellum.

5.  precommunicalis part

3. THE POSTERIOR CEREBRAL ARTERIES

(ARTERIA CEREBRI POSTERIOR) - to circulus arteriosus cerebri.

a.  the central posteromedial arteries

(arteriae centrales posteromediales) - to posteromedial girus;        "

6.  postcommunicalis part

b.  the centrales posteromedial arteries

(arteriae centrales posterolaterales);

c.  thalamic branches (rami thalamici) - to thalamus;

d. the choroid posterior medial branches (rami choroidei posteriores mediales) - to choroid plexus;

e. the choroid posterior lateral branches (rami choroidei posteriores laterales) -to choroid plexus;

f.  the   peduncular   branches   (rami pedunculares) - to cerebral pedunculi;

7.  terminal part

g. the lateral occipital artery (arteria occipitalis lateralis);

g1. the temporal anterior branches (rami temporales anteriores);

g2. the temporal posterior branches (rami temporales posteriores);

g3. the temporal Intermedia! branches (rami temporales intermedii);

h. the medial occipital artery (arteria occipitalis medialis); hi. the dorsal corporis callosi branch

(ramus corporis callosi dorsalis); h2.   the   parietal   branch   (ramus

parietalis); h3. the parietooccipital branches (rami

parietoccipitalis); h4. the calcarinus branch (ramus

calcarinus); h5. the occipitotemporalis branch

(ramus occipitotemporalis).

4.  THE INTERNAL THORACIC ARTERY -

arises from the inferior aspect of the subclavian artery and passes inferomedially into the thorax. It runs parallel to the sternum and gives off:

с - 3) The arteria epigastrica superior -anastomose with arteria epigastrica inferior - from arteria iliaca externa.

a.  the    mediastinal    branches    (rami mediastinales) - to mediastinum;

b. the thymic branches (rami thymici) - to thymus gland;

c.  bronchial branches (rami bronchiales) - to bronchi;

d.  the pericardiacophrenic artery (arteria pericardiacophrenica) -to diaphragm and pericardium;

e.  sternal branches (rami sternales) - to sternum and surrounding tissues;

f.  the    perforating    branches    (rami perforantes) give rise:

ft. the mammary branches (rami mammarii);

g. the lateral costal branch (ramus costalis lateralis) - to the lateral surface of the thorax.

h. the anterior Intercostal branches (rami intercostales anteriores) - to the first six intercostal spaces;

I. the musculophrenic artery or Arnold artery (arteria musculophrenica);

g. the arteria tpigastrlca superior (arteria epigastrica superior) - anastomose with arteria epigastrica inferior - from arteria iliaca externa.

5.  THE       THYROCIRVICAL       TRUNK (TRUNCUS THYROCERVICALIS) is a short vessel, only 5 cm length. The thyrocervical trunk arises from the first part of the subclavian artery, just medial to the scalenus anterior muscle. It gives rise to several branches:

a.  The   inferior  thyroid   artery  (arteria thyroidea inferior) - is the largest and most important of which is, which passes to the inferior pole of the thyroid gland. The arteria thyroidea inferior - anastomoses with arteria thyroidea superior (branch of the arteria carotis externa).

a1. the inferior laryngeal artery (arteria

laryngea inferior) - to larynx; a2.   the   glandullar   branches   (rami

glandulares) -to lymph glands; a3. the pharhyngeal branches (rami

pharyngeales) - to pharynx; a4. the esophageal branches (rami

esophageales) - to esophagus; a5. the tracheal arches (rami tracheales) -

to trachea; a6. the ascending colli artery (arteria

cervicalis ascendens) - to m. scalenus

anterior and some deep muscles of

neck; a7. the spinal branches (rami spinales);

b.  the transverse coll! or cervlcis artery (arteria transversa colli or cervicis) -runs superficially and laterally across the posterior triangle, 2 to 3 cm superior to the clavicle and deep to the omohyoid muscle, penetrates brachial plexus, to supply muscles in the scapular region,  sending   branches to the muscles in the posterior triangle of the neck.  It give one more branch - the superficial branch or superficial cervical branch;

c.the dorsal scapular artery (arteria scapularis dorsalis) - participate in formation of anastomosis around scapula;

d.  The   suprascapular   artery   (arteria suprascapullaris)another branch of the thyrocervical trunk, passes inferolaterally across the inferior part of the posterior triangle, just superior to the clavicle. It then runs posterior to the clavicle to supply muscles around    the    scapula.    The    arteria suprascapullaris anastomoses with a. circumphlexa scapular artery.

e.  acromlal branch (ramus acrominalis) to acromion.

2. THE SECOND PART (posterior to scalenus anterior muscle).

8. THE COSTOCERVICAL TRUNK - to spinal cord and posterior muscles of neck to

first and second inter ribs spaces.

a.  the deep cervical artery (arteria cervicalis profunda);

b.  the intercostal supreme artery (arteria intercostalis suprema) - supply first and second intercostal   spaces, and give rise of two branches:

b1. first Intercostal posterior artery (arteria

intercostalis posterior prima); b2. second intercostal posterior artery

(arteria     intercostalis     posterior

secunda); Each of later two vessels finally terminates as:

dorsal branches (rami dorsales);
spinal branches (rami spinales).
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Superficial and deep veins of the head and the neck
 THE SUPERIOR VENA CAVA (VENA CAVA SUPERIOR)

The superior vena cava (SVC), the great vein, that returns blood from all structures superior to the diaphragm by draining blood from the head and neck, upper limbs, and thoracic wall, except the lungs and heart (Fig. 155). It is located in the superior mediastinum. About 7cm long, this large vessel enters the right atrium of the heart vertically from its superior aspect. The SVC forms posterior to the first right costal cartilage by the union of (Fig. 156):

1.1a THE RIGHT BRACHIOCEPHAUC VEIN (VENA BRACHIOCEPHALICA DEXTRA)

1.1b THE LEFT BRACHIOCEPHALIC VEIN (VENA BRACHIOCEPHALICA SINISTRA).

It passes inferiorly and ends at the level of the third costal cartilage, where it enters the right atrium. The SVC lies in the right side of the superior mediastinum, anterolateral to the trachea and posterolateral to the ascending aorta. The right phrenic nerve lies between the SVC and the mediastinal pleura, which partly surrounds the right surface of this vein. The terminal half of the SVC is in the middle mediastinum, where it lies beside the ascending aorta in the pericardium. The shadow cast by the SVC is often seen in radiographs of the chest.

1.1 a&b THE BRACHIOCEPHALIC VEINS (VENAE BRACHIOCEPHA-LICAE) - formerly called innominate veins,

are located in the superior mediastinum. Each

vein is formed posterior to the medial end of the clavicle by the union of:

1.1.1 THE INTERNAL JUGULAR VEIN (VENA JUGULARIS INTERNA)

1.1.2.THE SUBCLAVIAN VEIN (VENA SUBCLAVIA).

This is a union of the veins from the arm, head, and neck. They have no valves. At the level of the inferior border of the first right costal cartilage, the two brachiocephalic veins unite to form the superior vena cava. Each brachio-cephalic vein receives the internal thoracic, vertebral, inferior thyroid, and most superior (highest) intercostal veins.

1.1a THE RIGHT BRACHIOCEPHALIC VEIN is short, almost vertical vein forms posterior to the right sternoclavicular joint by the union of:

1.1a.1a THE RIGHT INTERNAL JUGULAR VEIN   (VENA   JUGULARIS   INTERNA

DEXTRA)

1.1a.2a THE RIGHT SUBCLAVIAN VEIN (VENA SUBCLAVIA DEXTRA)

It descends in the superior mediastinum, posterior to the manubrium and lateral to the brachiocephalic trunk. The right vagus nerve (CV X) lies between these vessels and the right phrenic nerve, and rest posterolateral to the right brachiocephalic vein. This vein joins the left brachiocephalic vein to form the superior vena cava close to the sternum and the inferior border of the first costal cartilage. The right brachiocephalic vein receives the right lymphatic duct.

1.1b THE LEFT BRACHIOCEPHALIC VEIN is large vein, that forms posterior to the left stemoclavicular joint by the union of:

1.1b.1bTHE LEFT INTERNAL JUGULAR VEIN (VENA JUGULARIS INTERNASINISTRA)

1.1b.2b THE LEFT SUBCLAVIAN VEIN (VENA SUBCLAVIA SINISTRA)

It passes to the right and inferiorly, posterior the manubrium, where it unites with the right brachiocephalic vein to form the superior vena cava. The left brachiocephalic vein is over twice as long as the right brachiocephalic vein because it passes from the left to right side, and shunts blood from the head and neck and left upper limb to the right atrium. It crosses the left common carotid artery, the brachiocephalic trunk, the left vagus nerve, and the left phrenic nerve. The left brachiocephalic vein is separated from the manubrium by the thymus (or its remains), and the origins of the sternohyoid and sternothyroid muscles. In addition to the tributaries common to both brachiocephalic veins mentioned above, the left brachiocephalic vein receives the thoracic duct, the largest lymph vessel in the body and the left superior intercostal vein.

Differences in tributaries , and course between left and right internal jugular veins in general are absent, that's why description below is without identification right or left one.

1.1.1 THE INTERNAL JUGULAR VEIN

This vein ends posterior to the medial end of

the clavicle by uniting with the subclavian to form the brachiocephalic vein (Fig. 157). Throughout its course the internal jugular vein is enclosed within the carotid sheath. It has some branches. All of them can be device into:

1.1.1 i     INTRACRANIAL branches. 1.1.1e    EXTRACRANIAL branches.

Between them rest connecting veins (bridges) - v.v. emissariae (the graduates) which leaves through some openings (foramen parietale, mastoideum, canalis condilaris).

1.1.11     INTRACRANIAL:

1.1.11.1)  SINUSES OF DURA MATER;

1.1.11.2)  V.V. CEREBRI (veins of brain);

1.1.11.3)  V.V. DIPLOICI;

1.1.11.4)  V.V. AUDITIVAE   (veins of acoustic organ);

1.1.11.5) V.V. OPHTALMICAE ( veins of organ of sight);

1.1.11.6)  EMISSARY VEINS

1.1.11.1) SINUSES OF DURA MATER

The sinuses of the dura mater are venous channels, analogous to the veins, their outer coat being formed by the dura mater (Fig. 158; Fig. 159). Their inner formed by a continuation of the lining membrane of the veins. They are few in number, and are divided into two sets:

1.1.11.1a) Sinuses situated at the superior and lateral part of the skull.

1.1.1Mb)   Sinuses at the base of the skull.

1.1.1Ma)   Sinuses situated at the superior and lateral part of the skull. The

formers are:

a)  The superior sagittal or longitudinal sinus (sinus sagittalis superior) -

occupies the attached margin of the falx cerebri. Commencing at the foramen caecum, through which, in the child, it constantly communicates by a small branch with the veins of the nasal fossae. It runs from before posteriorly, grooving the inner surface of the frontal bone, the adjacent margins of the two parietal bones, and the superior division of the crucial ridge of the occipital bone, and terminates by opening into the torcular Herophili. The torcular Herophili, or confluence of the sinuses, is the dilated extremity of the superior longitudinal sinus. It is of irregular form, and is lodged on one side (generally the right) of the internal occipital protuberance. From it the lateral sinus of the side to which it is deflected is derived. It receives also the blood from the occipital sinus. The sinus is triangular in form, narrow in front, and gradually increases in size as it passes backwards. On examining its inner surface, it presents the internal openings of the superior cerebral veins, which run, for the most part, from anterior to posterior, and open chiefly at the back part of the sinus. Their orifices being concealed by fibrous folds. Numerous fibrous bands (chordae WiHisii) are also seen, extending transversely across the inferior angle of the sinus. Some small, white, projecting bodies, the glandulae Pacchioni. This sinus receives the superior cerebral veins, numerous veins from the diploe and dura mater, and, at the posterior extremity of the sagittal suture, veins from the pericranium, which pass through the parietal foramina.

b) The straight sinus (sinus rectus) - is

situated at the line of junction of the falx cerebri with the tentorium. It is

triangular in shape, increases in size as it proceeds posteriorly, and runs obliquely inferoposteriorly from the termination of the inferior longitudinal sinus to the lateral sinus of the opposite side to that into which the superior longitudinal sinus is prolonged. It communicates by a cross branch with the torcular Herophili. Besides the inferior longitudinal sinus, it receives the venae Galeni and the superior cerebellar veins. A few transverse bands cross its interiorly.

c)  The inferior sagittal or longitudinal sinus (sinus sagittalis inferior) -sometimes described as the inferior longitudinal vein, rest in the posterior part of the free margin of the falx cerebri. It is of a cylindrical form, increases   in   size   as   it   passes posteriorly, and terminates in the straight sinus. It receives several veins from the falx cerebri, and occasionally a few from the mesial surface of the hemispheres.

d) The lateral sinuses -are of large size, and are situated in the attached margin of the tentorium  cerebelli.  They commence at the internal occipital protuberance. One, generally the right, being the direct continuation of the superior sagittal or longitudinal sinus. The other is continuation of the straight sinus.   They  pass  outwards  and forwards, describing a slight curve with its convexity upwards, to the base of the petrous portion of the temporal bone, then curve inferior and inwards on each side to reach the jugular foramen, where they terminate in the internal jugular vein. Each sinus rests, in its course, upon the inner surface of the occipital bone, the posterior inferior angle of the parietal bone, the mastoid portion of the temporal bone, and on the occipital bone, again, just before its termination. These sinuses are frequently of unequal size, that formed by the superior sagittal or longitudinal sinus being the  larger and they increase in size as they proceed from posterior to anterior. The horizontal portion is of a triangular form, the

curved portion semicylindrical. Their inner surface is smooth, and not crossed by the fibrous bands found in the other sinuses. These sinuses receive the blood from the superior petrosal sinuses at the base of the petrous portion of the temporal bone, and they unite with the inferior petrosal sinus, just external to the jugular foramen, to form the internal jugular vein. They communicates with the veins of the pericranium by means of the mastoid and posterior condyloid veins, and they receive some of the inferior cerebral and inferior cerebellar veins, and some veins from the diploe.

e)  The  petro-squamoiis  sinus  -is

inconstant, but when present, runs posterorly along the junction of the petrous and squamous-temporal sinuses, and opens into the lateral sinus.

f)  The occipital sinus (sinus occipitalis)

- is the smallest of the cranial sinuses. It is generally single, but occasionally there are two. It is situated in the attached margin of the falx cerebelli. It commences by several small veins around the margin of the foramen magnum, one of which joins the termination of the lateral sinus. It communicates with the posterior spinal veins, and terminates in the torcular Herophili.

1.1.1Mb)  Sinuses at the base of the skull.

They are:

a) The cavernous sinuses (sinus

cavernosus) -are named from their presenting a reticulated structure. They are two in number, and of irregular form, larger in anteroposterior direction. They placed one on each side of the sella turcica, extending from the sphenoidal fissure to the apex of the petrous portion of the temporal bone. They passes anteriorly the ophthalmic veins through the sphenoidal fissure, and open posteriorly into the petrosal sinuses. On the inner wall of each sinus is found the internal carotid artery, accompanied by filaments of the

carotid plexus and by the CN VI; and on its external wall wall, CN III, CN IV, and CN V. The cavernous sinuses receive some of the cerebral veins, and also a small the spheno-parietal sinus, which extends inwards on the under aspect of the lesser wing of the sphenoid. They communicate with the lateral sinuses by means of the superior and inferior petrosal sinuses, and with the facial vein through the ophthalmic vein. They also communicate with each other by means of the circular sinus, veins in orbit, pterygoid venous plexus.

b)  The superior petrosal sinuses (sinus petrosus superior) - is small and narrow,  and  connects  with  the cavernous and lateral sinuses at

each side. It is situated along the superior border of the petrous portion of the temporal bone, in the anterior part of the attached margin of the tentorium. It receives some cerebellar and inferior cerebral veins, and veins from the tympanic cavity.

c)  The circular sinus - is formed by two transverse sinuses, the anterior and posterior inter cavernous sinuses (sinus intercavernosus anterior et sinus intercavernosus posterior) which connect together the two cavernous sinuses.   The one passing anterior and the other posterior the pituitary body, and thus forming with the cavernous sinuses a venous circle around that body. The anterior one is usually the larger of the two, and one or other is occasionally inconstant (found to be absent).

d) The inferior petrosal (Englisch or Luschka)   sinus (sinus petrosus inferior)   - the junction of these two sinuses form the commencement of the internal jugular vein. These sinuses are semicylindrical in form. It is situated in the groove formed by the junction of the posterior border of the petrous portion of the temporal with the basilar process of the occipital. It commences in front at the termination of the cavernous sinus, and behind joins the lateral sinus after it has passed

through the jugular foramen. The inferior petrosal sinus receives the veins from the internal ear and also veins from the medulla, pons, and under surface of the cerebellum. The junction of the two sinuses takes place at the lower border of, or just external to, the jugular foramen. The exact relation of the parts to one another in the foramen is as follows: the inferior petrosal sinus is in front, with the meningeal branch of the ascending pharyngeal artery, and is directed obliquely and inferoposteriorly. The lateral sinus is situated at the posterior part of the foramen with a meningeal branch of the occipital artery, and between the two are the glossopharyngeal (CN IX) and accessory nerves (XI). Two processes of fibrous tissue divide these three sets of structures from each other. The junction of the sinuses takes place superficial to the nerves, so that these latter lie a little internal to the venous channels.

e) The transverse sinus or basilar sinus (sinus transversus) - consists of several interlacing veins between the layers of the dura mater over the basilar process of the occipital bone, which serve to connect the two inferior petrosal sinuses. With them the anterior spinal veins communicate.

1.1.11.2) V.V. CEREBRI (VENAE CEREBRI)

The cerebral veins (venae cerebri) are

remarkable for the extreme thinness of their coats in consequence of the muscular tissue in them being wanting, and for the absence of valves. They may be divided into two sets:

1.1.11.2.1)  THE SUPERFICIAL VEINS.

1.1.11.2.2)  THE DEEP VEINS.

1.1.11.2.1) THE SUPERFICIAL VEINS

(VENAE CEREBRI SUPERFICIALES)

- ramify upon the surface of the brain, being lodged in the sulci, between the convolutions, and a few branches running across the convolutions. They

receive branches from the substance of the brain, and terminate in the sinuses. They are named, from the position they occupy superior, median, and inferior cerebral veins.

1.1.1i.2.1a) The superior cerebral veins -eight to twelve in number on each side, return the blood from the convolutions on the superior surface of the hemisphere. They pass forwards and inwards towards the great longitudinal fissure, where they receive the median cerebral veins. Near their termination, they become invested with a tubular sheath of the arachnoid membrane, and open into the superior longitudinal sinus, in the opposite direction to the course of the current of the blood.

1.1.1i.2.1b) The median cerebral veins -return the blood from the convolutions of the mesial surface of the corresponding hemisphere. They open into the superior cerebral veins or occasionally into the inferior longitudinal sinus.

1.1.11.2.1 c) The inferior cerebral veins - ramify on the lower part of the outer and on the under surface of the cerebral hemisphere. Some, collecting tributaries from the under surface of the anterior lobes of the brain, terminate in the cavernous sinus. One vein of large size, the middle cerebral vein, commences

on the under surface of the temporal lobe, and, running along the fissure of Sylvius, opens into the cavernous sinus. Another large vein, the great anastomotic vein of Trolard, commences on the parietal lobe, runs along the horizontal limb of the fissure of Sylvius, and opens into the anterior part of the cavernous sinus under the lesser wing of the sphenoid bone. Others commence on the under surface of the base of the brain, and unite to form from three to five veins, which open into the superior petrosal and lateral sinuses from before backwards.

1.1.11.2.2) The    deep    veins        or ventricular veins (venae, Galeni)

(venae cerebri profundae) occupy the interior part of the brain, and are two in number. The union of two veins, the vena corporis striati, and the choroid vein, on either side form them. They run backwards, parallel with one another, between the layers of the velum interpositum, and pass out of the brain at the great transverse fissure, between the posterior extremity, or splenium, of the corpus callosum and the tubercula quadrigemina, to enter the straight sinus. The two veins usually unite to form one, the vena -magna Galeni, before opening into the straight sinus. Just before their union they receive the basilar vein.

1.1.1i.2.2a) The vena corporis striati (vena corporis striati) -commences in the groove between the corpus striatum and thalamus opticus, receives numerous veins from both of these parts, and unites behind the anterior pillar of the fornix with the choroid vein, to form one of the venae Galeni.

1.1.1i.2.2b) The choroid vein (vena choroidea) - runs along the whole length of the outer border of the choroid plexus, receiving veins from the hippocampus major, the fornix and corpus callosum, and unites, at the anterior extremity of

the choroid plexus, with the vein of the corpus striatum.

1,1.1i.2.2c) The basilar vein (vena

basilaris) -commences at the anterior perforated space at the base of the brain by the union of a small anterior cerebral vein, which courses backwards between the anterior lobes of the cerebrum, with the deep Sylvian vein, which descends through the lower part of the Sylvian fissure. It passes backwards round the cms cerebri, receiving the inferior striate vein from the corpus striatum, interpeduncular veins from the interpeduncular             space,

ventricular veins from the middle cornu of the lateral ventricles, and tributaries from the uncinate convolution. It enters the vein of Galen just before its junction with the vein of the opposite side.

1.1.1 i.2.2d) The cerebellar veins

(venae cerebelli) occupy the surface of the cerebellum, and are disposed in three sets:

1.1.1i.2.2d1) superior - pass partly forwards and inwards, across the superior vermiform process, to terminate in the straight sinus and the venae Galeni, partly outwards to the lateral and superior petrosal sinuses.

1.1.1 i.2.2d2) inferior - of large size, terminate in the lateral, superior petrosal, and occipital sinuses.

1.1.1i.2.2d3) lateral.

1.1.113) DIPLOETIC VEINS (VENAE DIPLOICI)

The diploe of the cranial bones is channelled in the adult by a number of tortuous canals, which are lined by a more or less complete layer of compact tissue (Fig. 160). The veins they contain are large and capacious, their walls being thin, and formed only of endothelium resting upon a layer of elastic tissue, and they present, at irregular intervals, pouch-like dilatations, or culs-de-sac, which serve as reservoirs for the blood. These are the

veins of the diploe. They can only be displayed by removing the outer table of the skull. In adult, as long as the cranial bones are distinct and separable, these veins are confined to the particular bones. In elder age, when the sutures are united, they communicate with each other, and increase in size. These vessels communicate, in the interior of the cranium, with the meningeal veins, and with the sinuses of the dura mater; and, on the exterior of the skull, with the veins of the pericranium. They are divided into: 1.1.1i3a) The frontal branch (ramus frontalis), which opens into the supraorbital vein by an aperture in the supraorbital notch;

1.1.1i3b) The anterior temporal branch (ramus temporalis anterior) which is confined chiefly to the frontal bone, and opens into one of the deep temporal veins, after escaping by an aperture in the great wing of the sphenoid. 1.1.1i3c) The posterior temporal branch (ramus temporalis posterior), which is confined to the parietal bone, and terminates in the lateral sinus by an aperture at the posterior inferior angle of the parietal bone. 1.1.1 i3d) The occipital branch (ramus occipitalis), the largest of the four, which is confined to the occipital bone, and opens either into the occipital vein, or internally into the lateral sinus ortorcular Herophili.

1.1.1L4) AUDITORY VEINS (VENAE AUDITIVAE)

Auditory veins or veins of acoustic organ supply organ of hearing, equilibrium and balance.

1.1.1 i.5) OPHTHALMIC VEINS (VENAE OPHTALMICAE)

The ophthalmic veins are two in number:

a)  Superior ophthalmic vein

b)  Inferior ophthalmic vein

1.1.1 i.5a) Superior ophthalmic vein

connects the angular vein at the inner angle of the orbit with the cavernous sinus. It pursues the same course as the ophthalmic artery, and receives

tributaries corresponding to the branches derived from that vessel. Forming a short single trunk, it passes through the inner extremity of the sphenoidal fissure, and terminates in the cavernous sinus. On the way it recieves few tributaries, which are: 1.1.1 i.5a.1) - nasofrontal vein (vena nasofrontalis);

1.1.1i.5a.2) - ethmoidal veins (venae ethmoidales);

1.1.1 i.5a.3) - lacrimal vein (vena lacrimalis);

1.1.1 i.5a.4) - vorticosa or choroid veins (venae vorticosae seu choroideae oculi);

1.1.1 i.5a.5) - ciliary veins (venae ciliares);

1.1.1 i.5a.6) scleral veins (venae sclerales);

1.1.1 i.5a.7) central veinof retina

(vena centralis retinae);

1.1.1 i.5a.8) episcleral veins (venae episclerales);

1.1.1 i.5a.9) palpebral veins (venae palpebrales);

1.1.1 i.5a.10) conjubctival veins

(venae conjunctivales).

1.1.1 i.5a) Inferior ophthalmic vein (vena ophthalmica inferior) receives the veins from the floor of the orbit, and either passes out of the orbit through the spheno-maxillary fissure to join the pterygoid plexus of veins, or else, passing posteriorly through the sphenoidal fissure, it enters the cavernous sinus, either by a separate opening, or, more frequently, in common with the superior ophthalmic vein.

1.1.1i.6) EMISSARY VEINS (VENAE EMISSARIAE)

The emissary veins are vessels which pass through apertures in the cranial wall and establish communications between the sinuses inside the skull and the veins external to it. Some of these are always present, others only occasionally. They vary much in size in different individuals. The principal emissary veins are the

following:

1.1.1 i .6a) mastoid emissary vein (vena emissaria mastoidea) is always present, and passes through the mastoid foramen to connects the lateral sinus with the posterior auricular or with an occipital vein.

1.1.1 i.6b) pariethal emissary vein (vena emissaria parietalis) is a vein, which passes through the parietal foramen and connects superior longitudinal sinus with the veins of the scalp.

1.1.1 i.6c) occipital emissary veins (vena emissaria occipitalis) form a plexus of small veins, which passes through the condyloid foramen and connects the occipital sinus with the vertebral vein and deep veins of the neck.

1.1.1 i.6d) condylar emissary vein (vena emissaria condylaris seu condyloidea) is an inconstant vein,

which passes through the posterior condyloid foramen and connects the lateral sinus with the deep veins of the neck.

1.1.1 i.6e) venous plexus of oval foramen (plexus venosus foraminis ovalis) is formed by one or two veins of considerable size, which pass through the foramen ovale and connect the cavernous sinus with the pterygoid and pharyngeal plexuses.

1.1.1i.6f) carotid internus venous plexus (plexus venosus caroticus interrnus) is a plexus of veins passing through the carotid canal and connecting the cavernous sinus with the internal jugular vein.

1.1.1 i.6h) there are two or three small veins,

which pass through the foramen lacerum and connect the cavernous sinus with the pterygoid and pharyngeal plexuses.

1.1.1i.6i) there is sometimes a small vein passing through the foramen of Vesalius connecting the same parts.

1.1.1e EXTRACRANIAL BRANCHES

To this group belong following branches:

1.1.1e.1)    THE   FACIAL   VEIN   (VENA FACIALIS).

1.1.1e.2)    THE    RETROMANDIBULAR VEIN (VENA RETROMANDIBULARIS).

1.1.1e.3)    THE  PHARYNGEAL VEINS

(VENAE PHARYNGEAE).

1.1.1e.4)    THE LINGUAL VEIN (VENA LINGUALIS).

1.1.1e.5) THE COMITANT WITH HYOGLOSSAL NERVE VEIN (VENA COMITANS NERVI HYPOGLOSSI).

1.1.1e.6) THE SUPERFICIAL TEMPORAL VEIN (VENA TEMPORALIS SUPERFICIALIS).

1.1.1e.7)THE MIDDLE THYROID VEIN (VENA THYROIDEA MEDIA).

1.1.1e.8) THE SUPERIOR THYROID VEIN (VENA THYROIDEA SUPERIOR).

1.1.1e.9)

1.1.1 e.1) FACIAL VEIN (VENA FACIALIS) is

vein that provides the major venous drainage of the face. It begins at the medial canthus of the eye by the union of the supraorbital and supratrochlear veins. It runs inferoposteriorly through the face, posterior to the facial artery, but it takes a straighter and more superficial course than the artery. Inferior to the margin of the mandible, the facial vein is joined by the anterior branch of the retromandibular vein. The facial vein ends by draining into the internal jugular vein. The superior part of the facial vein near the confluence of the supratrochlear and supraorbital veins isoften called the angular vein, because of its relationship to the medial canthus - means corner of the eye.

The facial vein has some tributaries:

1.1.1e.1a) the supratrochlear vein (vena supratrochlearis) - begins on the forehead from a network of veins connected to the frontal tributaries of the superficial temporal vein. It descends near the median plane with its fellow of the other side. These veins

diverge near the orbits, each joining a supraorbital vein to form the facial vein near the medial canthus or angle of the eye;

1.1.1e.1b) the supraorbital vein (vena supraorbitalis) - begins near the zygomatic process of the temporal bone, where it joins the tributaries of the superficial and middle temporal veins. It passes medially and joins the supratrochlear vein to form the facial vein near the medial canthus;

1.1.1e.1c) the angular vein (vena angularis);

1.1.1e.1d) the palatine vein (vena palatina);

1.1.1e.1e) the superior palpebral veins (venae palpebrales superiores);

1.1.1e.1f) the nasal externus veins (venae nasales externae);

1.1.1e.1g) the inferior palpebral veins (venae palpebrales inferiores);

1.1.1e.1h) the superior labial veins (venae labialeis superiores);

1.1.1 e.1 i) the inferior labial veins (venae labialeis inferiores);

1.1.1e.1j) the deep facial vein (vena faciei profunda);

1.1.1e.1k) the parotid branches (rami parotidei);

1.1.1e.1l) the submental vein (vena submentalis).

The facial vein makes clinically important connections with:

1)  the    cavernous    sinus    (sinus cavernosus) - a venous sinus of the dura mater covering the brain through the superior ophthalmic vein;

2)  the pterygoid plexus - a network of very small veins within the lateral pterygoid muscle through the deep facial vein. Blood from the medial canthus of the eye, nose and lips usually drains inferiorly through the facial vein, especially when the patient is erect.

CLINICAL ORIENTATION.

The facial vein has no valves, blood may run through it in the opposite direction. Consequently, blood from the facial vein may enter the cavernous sinus. In patients with thrombophlebitis of the facial vein (inflammation of the vein with secondary thrombus or clot formation), pieces of an infected clot may extend into the intracranial venous system. Here, it may produce thrombophlebitis of the cavernous sinuses or the cortical veins. Infection of the facial veins spreading to the dural venous sinuses may result from lacerations of the nose, or be initiated by squeezing pustules on the side of the nose and upper lip. Consequently this area is often called the danger triangle of the face or triangle of death.

1.1.1e.2) THE RETROMANDIBULAR OR CRUVEILHIER'S VEIN (VENA RETROMANDIBULARIS) is the union of the superficial temporal and maxillary veins forms this vessel,posterior to the neck of the mandible. It descends within the parotid gland, superficial to the external carotid artery, but deep to the facial nerve. It divides into an anterior branch that unites with the facial vein and a posterior branch that joins the posterior auricular vein to form the external jugular vein.

On the way it recieves few tributaries, which are:

1.1.1 e.2a) the superficial temporal veins

(venae temporales superficiales);

1.1.1e.2b) the middle temporal vein (vena temporalis media);

1.1.1e.2c) the transverse facial vein (vena transversa faciei);

1.1.1e.2d) the maxillary veins (venae maxillares;

1.1.1e.2e) the pterigoid venous plexus (plexus venosus pterygoideus);

1.1.1e.2f) the middle meningeal veins (venae meningeae mediae);

1.1.1e.2g) the deep temporal veins (venae temporales profundae);

1.1.1e.2h) the pterygoid canal vein (vena canalis pterygoidei);

1.1.1e.2i) the anterior auricular veins (venae auriculares anteriores).

1.1.1e.3)THE PHARYNGEAL VEINS (VENAE PHARYNGEAE) these veins make plexus in the pharynx's region and runs into v. jugularis interna or vena facialis.

1.1.1e.4) THE LINGUAL VEIN (VENA LINGUALIS). Two lingual veins accompany the lingual artery supply a tongue (Fig. 161). The deep lingual veins, the principal ones of the tongue, begin at its tip and run posteriorly near the median plane. Usually these veins can be seen on each side of the lingual frenulum. The lingual veins receive the dorsal lingual veins and then terminate in the internal jugular vein.

1.1.1e.5) THE COMITANT WITH HYOGLOSSAL NERVE VEIN (VENA COMITANS   NERVI   HYPOGLOSSI)

Often larger than the lingual veins, and begins near the tip of the tongue and passes posteriorly on the hyoglossus muscle. This vein accompanies the hypoglossal nerve and ends by entering the lingual vein, the facial vein, or the internal jugular vein. All veins of one side of the tongue unite to form the lingual vein, which joins either the facial vein or the internal jugular vein.

CLINICAI ORIENTATION.

When quick absorption of a drug is desired (sleeping pills and nitroglycerin used as a vasodilator in angina pectoris), they are placed under the tongue where they dissolve and enter the deep lingual veins in less than a minute.

1.1.1e.6) THE SUPERFICIAL TEMPORAL VEIN          (VENA         TEMPORALIS

SUPERFICIALIS) is vein that drains the forehead and scalp and receives tributaries from the veins of the temple and face. In the region of the temporo-mandibular joint, this vein enters the parotid gland.

1.1.1e.7)THE MIDDLE THYROID VEIN (VENA THYROIDEA MEDIA) - drains thyroid gland, andempty into intern jugular vein.

1.1.1e.8) THE SUPERIOR THYROID VEIN (VENA THYROIDEA SUPERIOR) -   -

drains thyroid gland, andempty into intern jugular vein.

1.1.3) THE EXTERNAL JUGULAR VEIN (VENA JUGULARIS EXTERNA)

The external jugular vein, receiving blood mostly from the scalp and face on the same side. The external jugular vein begins near the angle of the mandible, just inferior to the lobule of the auricle, by the union of the posterior division of the retromandibular vein, or occipital vein with the posterior auricular vein. It crosses the sternocleidomastoid muscle in the superficial fascia and then pierces the deep fascial roof of the posterior cervical triangle at the posterior border of this muscle, about 5-cm superior to the clavicle. The external jugular vein passes obliquely through the inferior part of the posterior triangle and usually ends by emptying into the subclavian vein about 2 cm superior to the clavicle. The external facial veins anastomose freely and are drained by veins that accompany the arteries of the face. As with most superficial veins, they are subject to many variations.

in general on the way it recieves few tributaries, which are:

1.1.3a) the posterior auricular vein (vena auricularis posterior) - drain area around auricle.

1.1.3b) the anterior jugular vein (vena jugularis anterior). There are usually two anterior jugular veins. Just superior to the sternum, the right and left anterior jugular veins are united by a large transverse trunk, jugular venous arch. This is usually the smallest of the jugular veins. It arises near the hyoid bone from the confluence of the submandibular veins, which is sometimes called the submental venous plexus. It descends in the superficial fascia between the anterior median line and the anterior border of the sternocleidomastoid muscle. At the root of the neck, the anterior jugular vein turns laterally, posterior to the sternocleidomastoid muscle, and opens into the termination of the external jugular or directly into the subclavian vein. The anterior jugular veins have no valves. A single trunk descending in the midline of the neck may replace them. These veins, like the external jugular veins, can often be made
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THE LYMPHATICS OF THE HEAD, FACE AND NECK

THE LYMPHATIC NODES (nodi lymphatici) of the head collects in the right and left jugular lymph trunks (the truncus jugularis dexter and sinister), which run on each side of the neck parallel to the internal jugular vein. The right trunk drains into the ductus lymphaticus dexter or directly into the right venous angle, the left into ductus thoracicus or directly into the left

venous angle (Fig. 218). On the head lymph nodes rest mainly along the border between the head and the neck. Among these groups of nodes we can note the following are arranged in the following groups (Fig. 219; Fig. 219a):

1)  The occipital nodes (nodi lymphatici occipitales), one or two in number, placed at the back of the head close to the occipital artery.

2)  The posterior auricular or mastoid nodes (nodi lymphatici auriculares seu mastoidei), usually two in number, situated   on   the   insertion   of   the stemocleidomastoid muscle to the mastoid process. Both these sets of nodes are affected in cutaneous eruptions and other diseases of the scalp. They collect lymph

from the posterior surface of the floor of the auricle, the external acoustic meatus, and the tympanic membrane.

3)  The superficial and deep parotid nodes (nodi lymphatici parotidei superficiales et profundi), some of which are superficial to, and others are embedded in, the substance of the parotid gland. They collect lymph from the forehead, temple, lateral part of the eyelids, external surface of the floor of the auricle, tem-poromandibular joint, parotid and lacrimal glands, walls of the external acoustic meatus, tympanic membrane, and auditory tubes.

4)  The   buccal   lymph   glands   (nodi lymphatici buccales) one or more, placed on the surface of the buccinator muscle, and collect lymph from the mucous membrane  of the  cheek and  the buccinator muscle.

5.  Submandibular lymph nodes (nodi lymphatici submandibulares) drain lymph from the lateral side of the chin, the upper and lower lips, cheeks, nose, gums and teeth, medial part of the eyelids, hard and soft palates, body of the tongue, and submandibular and sublingual salivary gland.

6.  Mandibular   lymph    nodes    (nodi lymphatici mandibulares)   drain lymph from the eyeball, muscles of facial

expressions, mucous of the cheeks, lips, and gingives, periosteum of the region of the mouth, nose, submandibular and sublingual salivary glands.

7. Submental lymph nodes (nodi lymphatici

submentales) collect lymph from the same regions of the head as the mandibular nodes + the tip of the tongue.

8.  Retropharyngeal lymph glands (nodi lymphatici retropharyngei) drain lymph from the mucous membrane of the nasal cavity, paranasal sinuses, the hard and soft palates, the root of the tongue nasal and oral parts of the pharyns, and the middle ear.

Lymph from the above nodes flows to the cervical nodes.

THE LYMPHATIC NODES (nodi lymphatici)

of the neck deivide into two groups (Fig. 220):

1.  The superficial cervical lymph nodes (nodi lymphatici cervicales superficiales)

are

a)  anterior nodes, located below the hyoid bone     between     the     two     main neurovascular nodes of the neck,

b) the lateral nodes, situated along vena jugularis externa.

2.  The deep cervical lymph nodes (nodi lymphatici cervicales profundi)j rest along the   v. jugularis interna as well as along the nerves of the spinal cord and a. transversa colli. They play a major role in lymph drainage from the organs and tissues of the head and neck, it is possible to distinguish nodes in front of the larynx, the thyroid gland, and the trachea, nodes running parallel to the sides of the trachea along the recurrent nerves, and supraclavicular nodes. All deep cervical lymph nodes can be divided into two large groups:

a)  superior _   ten to twenty in number situated about the bifurcation of the common carotid and along the upper part of the internal jugular vein.

b)  inferior . ten to fifteen in number,

clustered around the lower part of the internal jugular vein, and extending outwards into the supraclavicular fossa, where they are continuous with the axillary nodes. Internally, this set is continuous with the mediastinal lymph glands. From the upper part of the pharynx the lymphatics pass to the retro-pharyngeal glands, from the lower part to the deep cervical glands. From the larynx two sets of vessels arise. An upper, piercing the thyrohyoid membrane and joining the superior set of deep glands. A lower,

perforating the cricothyroid membrane to join the lower set of deep cervical nodes.

A few small glands are also found on the front and sides of the larynx. The lymphatics   of  the   thyroid   gland

accompany the superior and inferior thyroid arteries, and open partly into the upper and partly into the lower set of deep cervical nodes.

CLINICAL ORIENTATION.

CANCER. Among the superior deep cervical lymph nodes, the nodus lymphaticus jugulodigastricus node receives lymph from the vessels of the posterior third of the tongue and becomes greatly enlarged when this part of the tongue is affected by malignant tumor.

Among the inferior deep cervical lymph nodes nodus lymphaticus jugulo-omohyoideus receives the lymphatic vessels of the tongue either directly or through the mental or submaxillary lymph nodes, which may contain cancerous cells.

THE LYMPHATIC VESSELS OF THE HEAD classified into:

1.  EXTRINSIC (THE SCALP) and

2.  INTRINSIC (THE CRANIUM).

The lymphatic vessels of the scalp are divided into an anterior and a posterior set,

which follow the course of the temporal and occipital vessels.The temporal vessels accompany the temporal artery in front of the ear, to the parotid lymphatic glands, from which they proceed to the lymphatic nodes of the neck. The occipital vessels follow the course of the occipital artery, descend to the occipital and posterior auricular lymphatic nodes,

and finally join the cervical nodes.

The lymph drainage of the scalp:

a)  Posterior part - in to suboccipital and mastoid lymph glands.

b)  Frontal and parietal portions - in to parotid lymph glands.

c)  Lymphatic   vessels   also   enter   the superficial cervical set of lymph glands.

The lymphatic vessels of the cranium consist of two sets:

1.  The meningeal lymphatics - accompany the meningeal vessels, escape through foramina at the base of the skull, and join the deep cervical lymphatic glands.

2.  The cerebral lymphatics - are situated between the arachnoid and pia mater, as well as in the choroid plexuses of the lateral ventricles. They accompany the trunks of the carotid and vertebral arteries, pass through foramina at the base of the skull, to terminate in the deep cervical glands. The lymphatics of the orbit and of the temporal and zygomatic fossae   run with the branches of the internal maxillary artery to the maxillary glands, and afterwards to the deep cervical nodes. The lymphatics of the nose can be injected from the subdural and subarachnoid spaces. They terminate in the retropharyngeal and suprahyoid nodes.   The lymphatics of the tongue   accompany the vein firstly pass   to the lingual nodes and from these to the deep cervical. Those from the anterior part of the tongue and floor of the mouth pierce the mylohyoid muscles and so reach the submaxillary glands.

THE LYMPHATIC VESSELS OF THE FACE are

divided into two sets superficial and deep. The superficial lymphatic vessels of the face are more numerous than those of the head, and commence over its entire surface. Those from the frontal region accompany the frontal vessels. They then pass obliquely across the face, running with the facial vein, pass through the buccal nodes on the surface of the buccinator muscle, and join the submaxillary lymphatic nodes. The latter receive the lymphatic vessels from the lips, and are often found enlarged in cases of malignant disease of those parts.

THE LYMPH DRAINAGE OF THE FACE passes in following lymph nodes, or glands:

a)  From skin provides in submaxillary, parotid, and superficial cervical lymph glands.

b)  From external ear - in to superficial cervical glands.

c)  From lower lip - in to submaxillary and suprahyoid lymph glands.

d)  From buccal cavity - in to submaxillary and upper set of deep cervical lymph nodes.

e)  From   gums   of   lower   jaw   -   in   to submaxillary glands.

f)   From tongue: anterior portion - in to suprahyoid and submaxillary lymph nodes: posterior portion - in to upper set of deep cervical glands.

g)  From the forehead and anterior part of the face - drain into the submandibular lymph nodes, located along the inferior border of the mandible.

h) From the lateral part of the face, including the eyelids - drain inferiorly toward the superficial parotid lymph nodes, then into the deep parotid nodes, which then drain into the deep cervical lymph nodes.

i) From the upper lip and lateral parts of the lower lip - drain into the submandibular lymph nodes. Lymphatics in the central part of the lower lip and in the chin drain into the submental lymph nodes, from which lymph may drain directly into the juguloomohyoid lymph nodes.

j) From the tonsils drain into the jugulodigastric node.

THE LYMPH DRAINAGE OF THE ORGANS OF THE NECK:

a)  Tonsils and palate - in to upper set of deep cervical lymph nodes.

b)  Pharynx - in to upper part of the parotid and retro-pharyngeal lymph glands.

c)  Lower part - in to the upper set of deep cervical lymph glands.

d)  Orbit, and roof of mouth - in to the upper set of deep cervical glands.

e)  Nasal fossa - in to the retro-pharyngeal lymph glands, upper set of deep cervical

lymph glands.

f)   Some lymphatic vessels from posterior part of the nasal fossae enter the parotid glands.

g)  The thyroid gland - lymph vessels pass to the prelaryngeal lymph nodes and to the pretracheal and paratracheal lymph nodes. Laterally, lymph vessels pass to the inferior deep cervical lymph nodes. Some lymph vessels may drain into the brachiocephalic lymph nodes or empty directly into the thoracic duct.

h) The parathyroid glands - the lymph pass into the deep cervical lymph nodes and paratracheal lymph nodes.

i) The larynx - the lymph vessels superior to the vocal folds drain into the superior deep cervical lymph nodes. The lymph vessels inferior to the vocal folds drain into the inferior deep cervical lymph nodes (supraclavicular nodes) through the prelaryngeal, pretracheal, and paratracheal lymph nodes. The lymph vessels from the vocal folds do not communicate across the median plane, but vessels in the posterior wall of the larynx anastomose in the submucosa.

At the lower part of the neck, after receiving some lymphatics from the thorax, they unite into a single trunk, which terminates on the left side by THE LEFT JUGULAR TRUNK (TRUNCUS JUGULARIS SINISTER), and then in THE THORACIC DUCT (DUCTUC THORACICUS). On the right side, it terminates by THE RIGHT JUGULAR TRUNK (TRUNCUS JUGULARIS DEXTER) and then in THE RIGHT LYMPHATIC DUCT(DUCTUS LYMPHATICUS DEXTER).
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THE THORACIC PART OF DESCENDING AORTA

The thoracic aorta is located in the posterior mediastinum and is the continuation of the arch of the aorta (Fig. 117). It begins on the left side of the inferior border of the body of T4 vertebra and descends in the posterior mediastinum on the left sides of T5 to T12 vertebrae (Fig. 118). This large artery, somewhat in excess of 2 cm in diameter, commonly flattens the vertebral bodies. As it descends, it approaches the median plane and displaces the esophagus to the right (Fig. 119). The thoracic aorta descends through the posterior mediastinum against the left pleura, with the thoracic duct and azygos vein to its right. An autonomic plexus, called the thoracic aortic

plexus, surrounds it. The thoracic aorta lies posterior to the root of the left lung, the pericardium and esophagus. The thoracic aorta terminates anterior to the vertebral column at the inferior border of T12 vertebra. It enters the abdomen through the most posterior opening in the diaphragm, called the aortic hiatus. The thoracic duct and azygos vein descend on its right side and accompany it through this hiatus. For better understanding we separate them into parietal and visceral branches.

THE VISCERAL BRANCHES ARE:

1. The bronchial arteries (rami bronchiales) - the small arteries consist of one right and two left - supply lungs as organ including all their components.

2.  The    oesophageal    arteries    (rami esophageales) - usually, two branches -supply the middle third of the esophagus.

3.  The     pericardial     branches     (rami pericardiaci)   -   passes   twigs   to   the pericardium.

4.  The    mediastinal    branches    (rami mediastinales) - supply lymph nodes and other    tissues     in     the     posterior

THE PARIETAL BRANCHES ARE: 5. The posterior intercostal arteries (arteriae intercostales posteriores) - the thoracic aorta gives rise to nine pairs of posterior intercostal arteries, which passes to soft tissues from the 3rd to 11-th intercostal

spaces. It give rise few final branches:

5a. the dorsal branch (ramus dorsalis), also give rise;

5a1. the    spinal    branch    (ramus spinalis);

5a2. the medial cutaneus branch (ra​mus cutaneus medialis);

5a3. the lateral cutaneus branch (ra​mus cutaneus lateralis); 5b.   the   collateral   branch   (ramus

collateralis); 5c. the cutaneus lateral branch (ramus

cutaneus lateralis). It also finally end by

the mammary branches (rami mammarii)

6. The subcostal artery (arteria subcostalis)

- arise from the thoracic aorta and the superior phrenic arteries arise from its most inferior part. These arteries are the last branches of the descending thoracic aorta. They were given their name because they are located inferior to the costal margins, the intercostal arteries, and the 12th rib. Each artery runs laterally over the body of T12 vertebra and posterior to the splanchnic nerves, sympathetic trunk, pleura, and diaphragm. They enter the abdomen posterior to the lateral arcuate ligaments with the subcostal nerves (T12). They then run anterior to the quadratus lumborum muscle and posterior to the kidney, before piercing the aponeurosis of the origin of the transversus abdominis muscle and passing between this muscle and the internal oblique muscle. The subcostal arteries anastomose anteriorly with the inferior epigastric and inferior intercostal arteries and posteriorly with the lumbar arteries. It give rise two final branches:

6a.    the dorsal branch (ramus dorsalis); 6b.    the spinal branch (ramus spinalis).

7. The superior phrenic arteries (arteriae phrenicae superiores) - pass to the posterior surface of the diaphragm, where they anastomose with the musculophrenic and pericardiophrenic branches of the internal thoracic artery.
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Practical skills: be able to demonstrate branches of the thoracic aorta 
THE THORACIC PART OF DESCENDING AORTA

The thoracic aorta is located in the posterior mediastinum and is the continuation of the arch of the aorta (Fig. 117). It begins on the left side of the inferior border of the body of T4 vertebra and descends in the posterior mediastinum on the left sides of T5 to T12 vertebrae (Fig. 118). This large artery, somewhat in excess of 2 cm in diameter, commonly flattens the vertebral bodies. As it descends, it approaches the median plane and displaces the esophagus to the right (Fig. 119). The thoracic aorta descends through the posterior mediastinum against the left pleura, with the thoracic duct and azygos vein to its right. An autonomic plexus, called the thoracic aortic

plexus, surrounds it. The thoracic aorta lies posterior to the root of the left lung, the pericardium and esophagus. The thoracic aorta terminates anterior to the vertebral column at the inferior border of T12 vertebra. It enters the abdomen through the most posterior opening in the diaphragm, called the aortic hiatus. The thoracic duct and azygos vein descend on its right side and accompany it through this hiatus. For better understanding we separate them into parietal and visceral branches.

THE VISCERAL BRANCHES ARE:

1. The bronchial arteries (rami bronchiales) - the small arteries consist of one right and two left - supply lungs as organ including all their components.

2.  The    oesophageal    arteries    (rami esophageales) - usually, two branches -supply the middle third of the esophagus.

3.  The     pericardial     branches     (rami pericardiaci)   -   passes   twigs   to   the pericardium.

4.  The    mediastinal    branches    (rami mediastinales) - supply lymph nodes and other    tissues     in     the     posterior

THE PARIETAL BRANCHES ARE: 5. The posterior intercostal arteries (arteriae intercostales posteriores) - the thoracic aorta gives rise to nine pairs of posterior intercostal arteries, which passes to soft tissues from the 3rd to 11-th intercostal

spaces. It give rise few final branches:

5a. the dorsal branch (ramus dorsalis), also give rise;

5a1. the    spinal    branch    (ramus spinalis);

5a2. the medial cutaneus branch (ra​mus cutaneus medialis);

5a3. the lateral cutaneus branch (ra​mus cutaneus lateralis); 5b.   the   collateral   branch   (ramus

collateralis); 5c. the cutaneus lateral branch (ramus

cutaneus lateralis). It also finally end by

the mammary branches (rami mammarii)

6. The subcostal artery (arteria subcostalis)

- arise from the thoracic aorta and the superior phrenic arteries arise from its most inferior part. These arteries are the last branches of the descending thoracic aorta. They were given their name because they are located inferior to the costal margins, the intercostal arteries, and the 12th rib. Each artery runs laterally over the body of T12 vertebra and posterior to the splanchnic nerves, sympathetic trunk, pleura, and diaphragm. They enter the abdomen posterior to the lateral arcuate ligaments with the subcostal nerves (T12). They then run anterior to the quadratus lumborum muscle and posterior to the kidney, before piercing the aponeurosis of the origin of the transversus abdominis muscle and passing between this muscle and the internal oblique muscle. The subcostal arteries anastomose anteriorly with the inferior epigastric and inferior intercostal arteries and posteriorly with the lumbar arteries. It give rise two final branches:

6a.    the dorsal branch (ramus dorsalis); 6b.    the spinal branch (ramus spinalis).

7. The superior phrenic arteries (arteriae phrenicae superiores) - pass to the posterior surface of the diaphragm, where they anastomose with the musculophrenic and pericardiophrenic branches of the internal thoracic artery.
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THE ABDOMINAL PART OF DESCENDING AORTA

The abdominal aorta is the continuation of the thoracic part of descending aorta. It begins at the aortic hiatus in the diaphragm at the level of the intervertebral disc between T12 and L1 vertebrae and ends around the level of L4 vertebra by dividing into two common iliac arteries and medial sacral artery (Fig. 124). Throughout its course the aorta lies against vertebral bodies. This large artery may be represented by a broad band, about 2 cm wide, extending from a median point, about 2.5 cm superior to the transpyloric plane, to a point slightly inferior and to the left of the umbilicus. The latter point indicates the level of bifurcation of the aorta into the common iliac arteries. The aortic bifurcation is also just to the left of the midpoint of the line joining the highest points of the iliac crests. This line is very helpful when examining obese persons in whom the umbilicus is not a reliable landmark. When the anterior abdominal wall is relaxed, particularly in children and thin adults, the most inferior part of the abdominal aorta may be readily compressed against the body of L4 vertebra by firm pressure on the anterior abdominal wall, just inferior to the umbilicus. The pulsations of the abdominal aorta can be felt.

a)  Anteriorly, the abdominal aorta is related to the celiac trunk and its branches, the celiac plexus, root of the mesentery, left renal vein, omental bursa, pancreas, ascending part of the duodenum,  and intermesenteric plexus of nerves.

b)  Posteriorly, the abdominal aorta descends anterior to the bodies of LI to L4 vertebrae, the intervening intervertebral discs, and the corresponding part of the anterior longitudinal ligament.

c)  Inferiorly, it is related posteriorly to the inferior vena cava.

d)  On the right, the abdominal aorta is related superiorly to the cistema chyli, thoracic duct, and right cms of the diaphragm.

e)  On  the left, the abdominal aorta is related

superiorly to the left cms of the diaphragm and the left celiac ganglion. The duodenojejunal flexure is on its left, opposite L2 vertebra, and the sympathetic trunk runs along its left side. The branches of the abdominal aorta may

be separate into two groups and each into two

divisions:

1.  PARIETAL

a)  PAIRED;

b)  UNPAIRED.

2.  VISCERAL

a)  PAIRED;

b)  UNPAIRED.

1) THE PARIETAL BRANCHES OF THE ABDOMINAL PART OF DESCENDING

AORTA

1 -a) THE PAIRED BRANCHES. These vessels arise from posterolateral surface of an abdominal aorta.

1.  The inferior phrenic arteries (arteriae phrenicae inferiores) - arise just inferior to the diaphragm and pass superolaterally over the crura of the diaphragm. Each artery gives rise to several superior suprarenal arteries (for blood supply of adrenal glands) and then spreads out on the inferior surface of the diaphragm.

2.  The four pairs of lumbar arteries (arteriae lumbales) - arise from the posterolateral surfaces of the abdominal aorta. Each pair passes around the sides of the superior four lumbar vertebrae (L1-4). The lumbar arteries pass posteromedial to the sympathetic trunks and, on the right, run posterior to the inferior vena cava. The lumbar arteries divide between the transverse processes of the lumbar vertebrae into:

a) anterior branches (rami anteriores seu

dorsales) _ passes deep to the quadratus

lumborum muscle, and then runs around the abdominal wall between the internal oblique and transversus abdominis muscles, where it anastomoses in the posterior part of the rectus abdominis muscle with the inferior epigastric arteries. The anterior branches supply the anterolateral walls of the inferior half of the abdomen.

b) posterior branches (rami posteriores seu spinales) - passes posteriorly, lateral to the articular processes of the vertebra, and supplies the spinal cord, cauda equina, spinal meninges, erector spinae muscles, and the overlying skin. The spinal arteries (rami spinales) arise from the posterior branches of the lumbar arteries and pass through the intervertebral foramina to supply the vertebrae as organ.

1-b) THE UNPAIRED BRANCHES. These

vessels arise from different surfaces of an

abdominal aorta.

1. The median sacral artery (arteria sacralis mediana) - is a tiny vessel, which was the dorsal aorta in the sacral region of the embryo. It became smaller as the tail of the embryo disappeared. Typically the median sacral artery arises from the posterior surface of the aorta, just proximal to its bifurcation. It descends in the midline anterior to L4 and L5 vertebrae, usually giving off a small lumbar artery on each side called the fifth lumbar artery (arteria lumbalis ima) and coccygeal body (corpus coccygeum). Their distribution is similar to that of the lumbar arteries.

2) THE VISCERAL BRANCHES OF

ABDOMINAL PART OF THE DESCENDING

AORTA

2-a) THE PAIRED BRANCHES. These vessels arise from the sides of the aorta at the following vertebral levels:

1.  The middle suprarenal artery (arteria suprarenalis media) - originate on the level of L1, by one or more on each side. Arise close to the origin of superior mesenteric artery. They run laterally on the crura of the diaphragm to the suprarenal glands.

2.  The renal artery (arteria renalis) - originate on the level of L1, just inferior to the superior mesenteric artery. Occasionally there is an

88 accessory renal artery (arteria renalis

accessoria), particularly on the left side. They supply the kidneys. It also give rise: 2a. the inferior suprarenal artery (arteria suprarenalis inferior) - to suprarenal gland;

2b. the anteror branch (ramus anterior); 2b1. the superior segmental artery

(arteria segmenti superioris); 2b2.   the anterior superior segmental artery (arteria segmenti anterioris superioris); 2b3.   the inferior segmental artery

(arteria segmenti inferioris); 2b4.   the posterior segmental artery

(arteria segmenti posterioris); 2c.   the   posterior   branch   (ramus posterior). The later give rise the segmental posterior artery (arteria segmenti posterioris); 2d. the ureteral branches (rami ureterici). 3. The gonadal arteries - (level of L2) are long slender vessels that arise from the aorta, a short distance inferior to the renal arteries. They pass inferiorly on the psoas major muscle. The right artery passes over the inferior vena cava.

a)  the testicular artery (arteria testicularis) - passes through the deep inguinal ring, enters the inguinal canal, and leaves it to supply testes and ureters - urethral branches (rami ureterici) and form part of the spermatic cord.

b) the ovarian artery (arteria ovarica) -

follows a similar course through the abdomen, but it crosses the proximal ends of the external iliac vessels to enter the pelvis minor, where it supplies the ovary, uterine tubes, and ureters - urethral branches (rami ureterici).

2-b) THE UNPAIRED BRANCHES. These vessels arise from the anterior surface of the

aorta (Fig. 125; Fig. 126). They are: 1. The celiac trunk (truncus coeliacus) - arise at the T12 level. It usually devises into 3 branches and place of separating names as tripus coeliacus: a. hepatica communis; a. lienalis.

1-a) the left gasrtic artery (arteria gastrica sinistra) - it is smallest branch, that supplies five branches to the stomach as it passes along the lesser curvature of the stomach, peritoneum and esophagus. The left gastric artery passes from the posterior abdominal wall to the cardiac part of the stomach. It then runs inferiorly between the layers of the lesser omentum (hepatogastric ligament) and along the lesser curvature, frequently as two branches, passes to the pylorus. It supplies both surfaces of the stomach and anastomoses with the right gastric artery. It also give rise the esophageal branches (rami esophagei) - to esophagus; 1-b) the common hepatic artery (arteria hepatica communis) - arises from the celiac trunk and passes anteriorly to the right in the posterior wall of the omental bursa. It runs inferior to the omental foramen to reach the superior part of the duodenum. After giving off:

1-b-1) the gastroduodenal artery (arteria gastroduodenalis) - supplies the stomach and duodenum. It passes between the layers of the lesser omentum, and separates into:

1-b-1a) the right gastroepiploic or gastroomental artery (arteria gastroepiploica dextra) - run along the greater curvature of the stomach, supplying both its surfaces, and the chief blood supply of greater omentum. This vessel run between the layers of the greater omentum, a short distances from its attachment to the stomach. The right gastroomental artery, a branch of the gastroduodenal runs to the left and anastomoses with the left gastroomental artery. It sends branches to the right part of the stomach, the superior part of the duodenum, and the greater omentum.

1-b-1b) the superior pancreatleo-duodenalis artery (arteria_pancreatico-duodenalis superior). It supplies head of the pancreas and descending part of the duodenum. 1 -b-2) the hepatic artery proper or Rauber's

artery (arteria hepatica propria) -ascends in the free edge of the lesser omentum anterior to the portal vein and to the left of the bile duct. From it originates:

1-b-2a) the right gastric artery (arteria gastrica dextra), that anastomoses with a. gastrica sinistra. Near the porta hepatis the hepatic artery proper divides into right and left terminal branches for blood supply of the liver:

1-е) the right branch (ramus dexter) -have branch - a. cystica - that supply gallbladder (vesica felae).

1-d) the left hepatic artery (ramus sinister). Variations of the hepatic arteries are common.

1-е) the splenic artery (arteria lienalis) -

is the largest branch of the celiac trunk, and principal for blood supply of the slpleen. It follows a tortuous course posterior to the omental bursa, anterior to the left kidney, and along the superior border of the pancreas. Between the layers of the splenorenal ligament, the splenic artery divides into:

1 c-1) five or more branches, which enter the hilum of the spleen. The branches of the splenic artery supply the individual elements of the spleen  as end arteries.
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Get ability to demonstrate branches of the abdominal aorta on the level II-III lumbar vertebrae on preparations
THE ABDOMINAL PART OF DESCENDING AORTA

The abdominal aorta is the continuation of the thoracic part of descending aorta. It begins at the aortic hiatus in the diaphragm at the level of the intervertebral disc between T12 and L1 vertebrae and ends around the level of L4 vertebra by dividing into two common iliac arteries and medial sacral artery (Fig. 124). Throughout its course the aorta lies against vertebral bodies. This large artery may be represented by a broad band, about 2 cm wide, extending from a median point, about 2.5 cm superior to the transpyloric plane, to a point slightly inferior and to the left of the umbilicus. The latter point indicates the level of bifurcation of the aorta into the common iliac arteries. The aortic bifurcation is also just to the left of the midpoint of the line joining the highest points of the iliac crests. This line is very helpful when examining obese persons in whom the umbilicus is not a reliable landmark. When the anterior abdominal wall is relaxed, particularly in children and thin adults, the most inferior part of the abdominal aorta may be readily compressed against the body of L4 vertebra by firm pressure on the anterior abdominal wall, just inferior to the umbilicus. The pulsations of the abdominal aorta can be felt.

a)  Anteriorly, the abdominal aorta is related to the celiac trunk and its branches, the celiac plexus, root of the mesentery, left renal vein, omental bursa, pancreas, ascending part of the duodenum,  and intermesenteric plexus of nerves.

b)  Posteriorly, the abdominal aorta descends anterior to the bodies of LI to L4 vertebrae, the intervening intervertebral discs, and the corresponding part of the anterior longitudinal ligament.

c)  Inferiorly, it is related posteriorly to the inferior vena cava.

d)  On the right, the abdominal aorta is related superiorly to the cistema chyli, thoracic duct, and right cms of the diaphragm.

e)  On  the left, the abdominal aorta is related

superiorly to the left cms of the diaphragm and the left celiac ganglion. The duodenojejunal flexure is on its left, opposite L2 vertebra, and the sympathetic trunk runs along its left side. The branches of the abdominal aorta may

be separate into two groups and each into two

divisions:

1.  PARIETAL

a)  PAIRED;

b)  UNPAIRED.

2.  VISCERAL

a)  PAIRED;

b)  UNPAIRED.

1) THE PARIETAL BRANCHES OF THE ABDOMINAL PART OF DESCENDING

AORTA

1 -a) THE PAIRED BRANCHES. These vessels arise from posterolateral surface of an abdominal aorta.

1.  The inferior phrenic arteries (arteriae phrenicae inferiores) - arise just inferior to the diaphragm and pass superolaterally over the crura of the diaphragm. Each artery gives rise to several superior suprarenal arteries (for blood supply of adrenal glands) and then spreads out on the inferior surface of the diaphragm.

2.  The four pairs of lumbar arteries (arteriae lumbales) - arise from the posterolateral surfaces of the abdominal aorta. Each pair passes around the sides of the superior four lumbar vertebrae (L1-4). The lumbar arteries pass posteromedial to the sympathetic trunks and, on the right, run posterior to the inferior vena cava. The lumbar arteries divide between the transverse processes of the lumbar vertebrae into:

a) anterior branches (rami anteriores seu

dorsales) _ passes deep to the quadratus

lumborum muscle, and then runs around the abdominal wall between the internal oblique and transversus abdominis muscles, where it anastomoses in the posterior part of the rectus abdominis muscle with the inferior epigastric arteries. The anterior branches supply the anterolateral walls of the inferior half of the abdomen.

b) posterior branches (rami posteriores seu spinales) - passes posteriorly, lateral to the articular processes of the vertebra, and supplies the spinal cord, cauda equina, spinal meninges, erector spinae muscles, and the overlying skin. The spinal arteries (rami spinales) arise from the posterior branches of the lumbar arteries and pass through the intervertebral foramina to supply the vertebrae as organ.

1-b) THE UNPAIRED BRANCHES. These

vessels arise from different surfaces of an

abdominal aorta.

1. The median sacral artery (arteria sacralis mediana) - is a tiny vessel, which was the dorsal aorta in the sacral region of the embryo. It became smaller as the tail of the embryo disappeared. Typically the median sacral artery arises from the posterior surface of the aorta, just proximal to its bifurcation. It descends in the midline anterior to L4 and L5 vertebrae, usually giving off a small lumbar artery on each side called the fifth lumbar artery (arteria lumbalis ima) and coccygeal body (corpus coccygeum). Their distribution is similar to that of the lumbar arteries.

2) THE VISCERAL BRANCHES OF

ABDOMINAL PART OF THE DESCENDING

AORTA

2-a) THE PAIRED BRANCHES. These vessels arise from the sides of the aorta at the following vertebral levels:

1.  The middle suprarenal artery (arteria suprarenalis media) - originate on the level of L1, by one or more on each side. Arise close to the origin of superior mesenteric artery. They run laterally on the crura of the diaphragm to the suprarenal glands.

2.  The renal artery (arteria renalis) - originate on the level of L1, just inferior to the superior mesenteric artery. Occasionally there is an

88 accessory renal artery (arteria renalis

accessoria), particularly on the left side. They supply the kidneys. It also give rise: 2a. the inferior suprarenal artery (arteria suprarenalis inferior) - to suprarenal gland;

2b. the anteror branch (ramus anterior); 2b1. the superior segmental artery

(arteria segmenti superioris); 2b2.   the anterior superior segmental artery (arteria segmenti anterioris superioris); 2b3.   the inferior segmental artery

(arteria segmenti inferioris); 2b4.   the posterior segmental artery

(arteria segmenti posterioris); 2c.   the   posterior   branch   (ramus posterior). The later give rise the segmental posterior artery (arteria segmenti posterioris); 2d. the ureteral branches (rami ureterici). 3. The gonadal arteries - (level of L2) are long slender vessels that arise from the aorta, a short distance inferior to the renal arteries. They pass inferiorly on the psoas major muscle. The right artery passes over the inferior vena cava.

a)  the testicular artery (arteria testicularis) - passes through the deep inguinal ring, enters the inguinal canal, and leaves it to supply testes and ureters - urethral branches (rami ureterici) and form part of the spermatic cord.

b) the ovarian artery (arteria ovarica) -

follows a similar course through the abdomen, but it crosses the proximal ends of the external iliac vessels to enter the pelvis minor, where it supplies the ovary, uterine tubes, and ureters - urethral branches (rami ureterici).

2-b) THE UNPAIRED BRANCHES. These vessels arise from the anterior surface of the

aorta (Fig. 125; Fig. 126). They are: 1. The celiac trunk (truncus coeliacus) - arise at the T12 level. It usually devises into 3 branches and place of separating names as tripus coeliacus: a. hepatica communis; a. lienalis.

1-a) the left gasrtic artery (arteria gastrica sinistra) - it is smallest branch, that supplies five branches to the stomach as it passes along the lesser curvature of the stomach, peritoneum and esophagus. The left gastric artery passes from the posterior abdominal wall to the cardiac part of the stomach. It then runs inferiorly between the layers of the lesser omentum (hepatogastric ligament) and along the lesser curvature, frequently as two branches, passes to the pylorus. It supplies both surfaces of the stomach and anastomoses with the right gastric artery. It also give rise the esophageal branches (rami esophagei) - to esophagus; 1-b) the common hepatic artery (arteria hepatica communis) - arises from the celiac trunk and passes anteriorly to the right in the posterior wall of the omental bursa. It runs inferior to the omental foramen to reach the superior part of the duodenum. After giving off:

1-b-1) the gastroduodenal artery (arteria gastroduodenalis) - supplies the stomach and duodenum. It passes between the layers of the lesser omentum, and separates into:

1-b-1a) the right gastroepiploic or gastroomental artery (arteria gastroepiploica dextra) - run along the greater curvature of the stomach, supplying both its surfaces, and the chief blood supply of greater omentum. This vessel run between the layers of the greater omentum, a short distances from its attachment to the stomach. The right gastroomental artery, a branch of the gastroduodenal runs to the left and anastomoses with the left gastroomental artery. It sends branches to the right part of the stomach, the superior part of the duodenum, and the greater omentum.

1-b-1b) the superior pancreatleo-duodenalis artery (arteria_pancreatico-duodenalis superior). It supplies head of the pancreas and descending part of the duodenum. 1 -b-2) the hepatic artery proper or Rauber's

artery (arteria hepatica propria) -ascends in the free edge of the lesser omentum anterior to the portal vein and to the left of the bile duct. From it originates:

1-b-2a) the right gastric artery (arteria gastrica dextra), that anastomoses with a. gastrica sinistra. Near the porta hepatis the hepatic artery proper divides into right and left terminal branches for blood supply of the liver:

1-е) the right branch (ramus dexter) -have branch - a. cystica - that supply gallbladder (vesica felae).

1-d) the left hepatic artery (ramus sinister). Variations of the hepatic arteries are common.

1-е) the splenic artery (arteria lienalis) -

is the largest branch of the celiac trunk, and principal for blood supply of the slpleen. It follows a tortuous course posterior to the omental bursa, anterior to the left kidney, and along the superior border of the pancreas. Between the layers of the splenorenal ligament, the splenic artery divides into:

1 c-1) five or more branches, which enter the hilum of the spleen. The branches of the splenic artery supply the individual elements of the spleen  as end arteries.
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Practical skills: be able to demonstrate the abdominal aorta’s branches
THE ABDOMINAL PART OF DESCENDING AORTA

The abdominal aorta is the continuation of the thoracic part of descending aorta. It begins at the aortic hiatus in the diaphragm at the level of the intervertebral disc between T12 and L1 vertebrae and ends around the level of L4 vertebra by dividing into two common iliac arteries and medial sacral artery (Fig. 124). Throughout its course the aorta lies against vertebral bodies. This large artery may be represented by a broad band, about 2 cm wide, extending from a median point, about 2.5 cm superior to the transpyloric plane, to a point slightly inferior and to the left of the umbilicus. The latter point indicates the level of bifurcation of the aorta into the common iliac arteries. The aortic bifurcation is also just to the left of the midpoint of the line joining the highest points of the iliac crests. This line is very helpful when examining obese persons in whom the umbilicus is not a reliable landmark. When the anterior abdominal wall is relaxed, particularly in children and thin adults, the most inferior part of the abdominal aorta may be readily compressed against the body of L4 vertebra by firm pressure on the anterior abdominal wall, just inferior to the umbilicus. The pulsations of the abdominal aorta can be felt.

a)  Anteriorly, the abdominal aorta is related to the celiac trunk and its branches, the celiac plexus, root of the mesentery, left renal vein, omental bursa, pancreas, ascending part of the duodenum,  and intermesenteric plexus of nerves.

b)  Posteriorly, the abdominal aorta descends anterior to the bodies of LI to L4 vertebrae, the intervening intervertebral discs, and the corresponding part of the anterior longitudinal ligament.

c)  Inferiorly, it is related posteriorly to the inferior vena cava.

d)  On the right, the abdominal aorta is related superiorly to the cistema chyli, thoracic duct, and right cms of the diaphragm.

e)  On  the left, the abdominal aorta is related

superiorly to the left cms of the diaphragm and the left celiac ganglion. The duodenojejunal flexure is on its left, opposite L2 vertebra, and the sympathetic trunk runs along its left side. The branches of the abdominal aorta may

be separate into two groups and each into two

divisions:

1.  PARIETAL

a)  PAIRED;

b)  UNPAIRED.

2.  VISCERAL

a)  PAIRED;

b)  UNPAIRED.

1) THE PARIETAL BRANCHES OF THE ABDOMINAL PART OF DESCENDING

AORTA

1 -a) THE PAIRED BRANCHES. These vessels arise from posterolateral surface of an abdominal aorta.

1.  The inferior phrenic arteries (arteriae phrenicae inferiores) - arise just inferior to the diaphragm and pass superolaterally over the crura of the diaphragm. Each artery gives rise to several superior suprarenal arteries (for blood supply of adrenal glands) and then spreads out on the inferior surface of the diaphragm.

2.  The four pairs of lumbar arteries (arteriae lumbales) - arise from the posterolateral surfaces of the abdominal aorta. Each pair passes around the sides of the superior four lumbar vertebrae (L1-4). The lumbar arteries pass posteromedial to the sympathetic trunks and, on the right, run posterior to the inferior vena cava. The lumbar arteries divide between the transverse processes of the lumbar vertebrae into:

a) anterior branches (rami anteriores seu

dorsales) _ passes deep to the quadratus

lumborum muscle, and then runs around the abdominal wall between the internal oblique and transversus abdominis muscles, where it anastomoses in the posterior part of the rectus abdominis muscle with the inferior epigastric arteries. The anterior branches supply the anterolateral walls of the inferior half of the abdomen.

b) posterior branches (rami posteriores seu spinales) - passes posteriorly, lateral to the articular processes of the vertebra, and supplies the spinal cord, cauda equina, spinal meninges, erector spinae muscles, and the overlying skin. The spinal arteries (rami spinales) arise from the posterior branches of the lumbar arteries and pass through the intervertebral foramina to supply the vertebrae as organ.

1-b) THE UNPAIRED BRANCHES. These

vessels arise from different surfaces of an

abdominal aorta.

1. The median sacral artery (arteria sacralis mediana) - is a tiny vessel, which was the dorsal aorta in the sacral region of the embryo. It became smaller as the tail of the embryo disappeared. Typically the median sacral artery arises from the posterior surface of the aorta, just proximal to its bifurcation. It descends in the midline anterior to L4 and L5 vertebrae, usually giving off a small lumbar artery on each side called the fifth lumbar artery (arteria lumbalis ima) and coccygeal body (corpus coccygeum). Their distribution is similar to that of the lumbar arteries.

2) THE VISCERAL BRANCHES OF

ABDOMINAL PART OF THE DESCENDING

AORTA

2-a) THE PAIRED BRANCHES. These vessels arise from the sides of the aorta at the following vertebral levels:

1.  The middle suprarenal artery (arteria suprarenalis media) - originate on the level of L1, by one or more on each side. Arise close to the origin of superior mesenteric artery. They run laterally on the crura of the diaphragm to the suprarenal glands.

2.  The renal artery (arteria renalis) - originate on the level of L1, just inferior to the superior mesenteric artery. Occasionally there is an

88 accessory renal artery (arteria renalis

accessoria), particularly on the left side. They supply the kidneys. It also give rise: 2a. the inferior suprarenal artery (arteria suprarenalis inferior) - to suprarenal gland;

2b. the anteror branch (ramus anterior); 2b1. the superior segmental artery

(arteria segmenti superioris); 2b2.   the anterior superior segmental artery (arteria segmenti anterioris superioris); 2b3.   the inferior segmental artery

(arteria segmenti inferioris); 2b4.   the posterior segmental artery

(arteria segmenti posterioris); 2c.   the   posterior   branch   (ramus posterior). The later give rise the segmental posterior artery (arteria segmenti posterioris); 2d. the ureteral branches (rami ureterici). 3. The gonadal arteries - (level of L2) are long slender vessels that arise from the aorta, a short distance inferior to the renal arteries. They pass inferiorly on the psoas major muscle. The right artery passes over the inferior vena cava.

a)  the testicular artery (arteria testicularis) - passes through the deep inguinal ring, enters the inguinal canal, and leaves it to supply testes and ureters - urethral branches (rami ureterici) and form part of the spermatic cord.

b) the ovarian artery (arteria ovarica) -

follows a similar course through the abdomen, but it crosses the proximal ends of the external iliac vessels to enter the pelvis minor, where it supplies the ovary, uterine tubes, and ureters - urethral branches (rami ureterici).

2-b) THE UNPAIRED BRANCHES. These vessels arise from the anterior surface of the

aorta (Fig. 125; Fig. 126). They are: 1. The celiac trunk (truncus coeliacus) - arise at the T12 level. It usually devises into 3 branches and place of separating names as tripus coeliacus: a. hepatica communis; a. lienalis.

1-a) the left gasrtic artery (arteria gastrica sinistra) - it is smallest branch, that supplies five branches to the stomach as it passes along the lesser curvature of the stomach, peritoneum and esophagus. The left gastric artery passes from the posterior abdominal wall to the cardiac part of the stomach. It then runs inferiorly between the layers of the lesser omentum (hepatogastric ligament) and along the lesser curvature, frequently as two branches, passes to the pylorus. It supplies both surfaces of the stomach and anastomoses with the right gastric artery. It also give rise the esophageal branches (rami esophagei) - to esophagus; 1-b) the common hepatic artery (arteria hepatica communis) - arises from the celiac trunk and passes anteriorly to the right in the posterior wall of the omental bursa. It runs inferior to the omental foramen to reach the superior part of the duodenum. After giving off:

1-b-1) the gastroduodenal artery (arteria gastroduodenalis) - supplies the stomach and duodenum. It passes between the layers of the lesser omentum, and separates into:

1-b-1a) the right gastroepiploic or gastroomental artery (arteria gastroepiploica dextra) - run along the greater curvature of the stomach, supplying both its surfaces, and the chief blood supply of greater omentum. This vessel run between the layers of the greater omentum, a short distances from its attachment to the stomach. The right gastroomental artery, a branch of the gastroduodenal runs to the left and anastomoses with the left gastroomental artery. It sends branches to the right part of the stomach, the superior part of the duodenum, and the greater omentum.

1-b-1b) the superior pancreatleo-duodenalis artery (arteria_pancreatico-duodenalis superior). It supplies head of the pancreas and descending part of the duodenum. 1 -b-2) the hepatic artery proper or Rauber's

artery (arteria hepatica propria) -ascends in the free edge of the lesser omentum anterior to the portal vein and to the left of the bile duct. From it originates:

1-b-2a) the right gastric artery (arteria gastrica dextra), that anastomoses with a. gastrica sinistra. Near the porta hepatis the hepatic artery proper divides into right and left terminal branches for blood supply of the liver:

1-е) the right branch (ramus dexter) -have branch - a. cystica - that supply gallbladder (vesica felae).

1-d) the left hepatic artery (ramus sinister). Variations of the hepatic arteries are common.

1-е) the splenic artery (arteria lienalis) -

is the largest branch of the celiac trunk, and principal for blood supply of the slpleen. It follows a tortuous course posterior to the omental bursa, anterior to the left kidney, and along the superior border of the pancreas. Between the layers of the splenorenal ligament, the splenic artery divides into:

1 c-1) five or more branches, which enter the hilum of the spleen. The branches of the splenic artery supply the individual elements of the spleen  as end arteries.
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Get ability to demonstrate parietal and visceral branches of the thoracic and abdominal aorta on preparations 
THE ABDOMINAL PART OF DESCENDING AORTA

The abdominal aorta is the continuation of the thoracic part of descending aorta. It begins at the aortic hiatus in the diaphragm at the level of the intervertebral disc between T12 and L1 vertebrae and ends around the level of L4 vertebra by dividing into two common iliac arteries and medial sacral artery (Fig. 124). Throughout its course the aorta lies against vertebral bodies. This large artery may be represented by a broad band, about 2 cm wide, extending from a median point, about 2.5 cm superior to the transpyloric plane, to a point slightly inferior and to the left of the umbilicus. The latter point indicates the level of bifurcation of the aorta into the common iliac arteries. The aortic bifurcation is also just to the left of the midpoint of the line joining the highest points of the iliac crests. This line is very helpful when examining obese persons in whom the umbilicus is not a reliable landmark. When the anterior abdominal wall is relaxed, particularly in children and thin adults, the most inferior part of the abdominal aorta may be readily compressed against the body of L4 vertebra by firm pressure on the anterior abdominal wall, just inferior to the umbilicus. The pulsations of the abdominal aorta can be felt.

a)  Anteriorly, the abdominal aorta is related to the celiac trunk and its branches, the celiac plexus, root of the mesentery, left renal vein, omental bursa, pancreas, ascending part of the duodenum,  and intermesenteric plexus of nerves.

b)  Posteriorly, the abdominal aorta descends anterior to the bodies of LI to L4 vertebrae, the intervening intervertebral discs, and the corresponding part of the anterior longitudinal ligament.

c)  Inferiorly, it is related posteriorly to the inferior vena cava.

d)  On the right, the abdominal aorta is related superiorly to the cistema chyli, thoracic duct, and right cms of the diaphragm.

e)  On  the left, the abdominal aorta is related

superiorly to the left cms of the diaphragm and the left celiac ganglion. The duodenojejunal flexure is on its left, opposite L2 vertebra, and the sympathetic trunk runs along its left side. The branches of the abdominal aorta may

be separate into two groups and each into two

divisions:

1.  PARIETAL

a)  PAIRED;

b)  UNPAIRED.

2.  VISCERAL

a)  PAIRED;

b)  UNPAIRED.

1) THE PARIETAL BRANCHES OF THE ABDOMINAL PART OF DESCENDING

AORTA

1 -a) THE PAIRED BRANCHES. These vessels arise from posterolateral surface of an abdominal aorta.

1.  The inferior phrenic arteries (arteriae phrenicae inferiores) - arise just inferior to the diaphragm and pass superolaterally over the crura of the diaphragm. Each artery gives rise to several superior suprarenal arteries (for blood supply of adrenal glands) and then spreads out on the inferior surface of the diaphragm.

2.  The four pairs of lumbar arteries (arteriae lumbales) - arise from the posterolateral surfaces of the abdominal aorta. Each pair passes around the sides of the superior four lumbar vertebrae (L1-4). The lumbar arteries pass posteromedial to the sympathetic trunks and, on the right, run posterior to the inferior vena cava. The lumbar arteries divide between the transverse processes of the lumbar vertebrae into:

a) anterior branches (rami anteriores seu

dorsales) _ passes deep to the quadratus

lumborum muscle, and then runs around the abdominal wall between the internal oblique and transversus abdominis muscles, where it anastomoses in the posterior part of the rectus abdominis muscle with the inferior epigastric arteries. The anterior branches supply the anterolateral walls of the inferior half of the abdomen.

b) posterior branches (rami posteriores seu spinales) - passes posteriorly, lateral to the articular processes of the vertebra, and supplies the spinal cord, cauda equina, spinal meninges, erector spinae muscles, and the overlying skin. The spinal arteries (rami spinales) arise from the posterior branches of the lumbar arteries and pass through the intervertebral foramina to supply the vertebrae as organ.

1-b) THE UNPAIRED BRANCHES. These

vessels arise from different surfaces of an

abdominal aorta.

1. The median sacral artery (arteria sacralis mediana) - is a tiny vessel, which was the dorsal aorta in the sacral region of the embryo. It became smaller as the tail of the embryo disappeared. Typically the median sacral artery arises from the posterior surface of the aorta, just proximal to its bifurcation. It descends in the midline anterior to L4 and L5 vertebrae, usually giving off a small lumbar artery on each side called the fifth lumbar artery (arteria lumbalis ima) and coccygeal body (corpus coccygeum). Their distribution is similar to that of the lumbar arteries.

2) THE VISCERAL BRANCHES OF

ABDOMINAL PART OF THE DESCENDING

AORTA

2-a) THE PAIRED BRANCHES. These vessels arise from the sides of the aorta at the following vertebral levels:

1.  The middle suprarenal artery (arteria suprarenalis media) - originate on the level of L1, by one or more on each side. Arise close to the origin of superior mesenteric artery. They run laterally on the crura of the diaphragm to the suprarenal glands.

2.  The renal artery (arteria renalis) - originate on the level of L1, just inferior to the superior mesenteric artery. Occasionally there is an

88 accessory renal artery (arteria renalis

accessoria), particularly on the left side. They supply the kidneys. It also give rise: 2a. the inferior suprarenal artery (arteria suprarenalis inferior) - to suprarenal gland;

2b. the anteror branch (ramus anterior); 2b1. the superior segmental artery

(arteria segmenti superioris); 2b2.   the anterior superior segmental artery (arteria segmenti anterioris superioris); 2b3.   the inferior segmental artery

(arteria segmenti inferioris); 2b4.   the posterior segmental artery

(arteria segmenti posterioris); 2c.   the   posterior   branch   (ramus posterior). The later give rise the segmental posterior artery (arteria segmenti posterioris); 2d. the ureteral branches (rami ureterici). 3. The gonadal arteries - (level of L2) are long slender vessels that arise from the aorta, a short distance inferior to the renal arteries. They pass inferiorly on the psoas major muscle. The right artery passes over the inferior vena cava.

a)  the testicular artery (arteria testicularis) - passes through the deep inguinal ring, enters the inguinal canal, and leaves it to supply testes and ureters - urethral branches (rami ureterici) and form part of the spermatic cord.

b) the ovarian artery (arteria ovarica) -

follows a similar course through the abdomen, but it crosses the proximal ends of the external iliac vessels to enter the pelvis minor, where it supplies the ovary, uterine tubes, and ureters - urethral branches (rami ureterici).

2-b) THE UNPAIRED BRANCHES. These vessels arise from the anterior surface of the

aorta (Fig. 125; Fig. 126). They are: 1. The celiac trunk (truncus coeliacus) - arise at the T12 level. It usually devises into 3 branches and place of separating names as tripus coeliacus: a. hepatica communis; a. lienalis.

1-a) the left gasrtic artery (arteria gastrica sinistra) - it is smallest branch, that supplies five branches to the stomach as it passes along the lesser curvature of the stomach, peritoneum and esophagus. The left gastric artery passes from the posterior abdominal wall to the cardiac part of the stomach. It then runs inferiorly between the layers of the lesser omentum (hepatogastric ligament) and along the lesser curvature, frequently as two branches, passes to the pylorus. It supplies both surfaces of the stomach and anastomoses with the right gastric artery. It also give rise the esophageal branches (rami esophagei) - to esophagus; 1-b) the common hepatic artery (arteria hepatica communis) - arises from the celiac trunk and passes anteriorly to the right in the posterior wall of the omental bursa. It runs inferior to the omental foramen to reach the superior part of the duodenum. After giving off:

1-b-1) the gastroduodenal artery (arteria gastroduodenalis) - supplies the stomach and duodenum. It passes between the layers of the lesser omentum, and separates into:

1-b-1a) the right gastroepiploic or gastroomental artery (arteria gastroepiploica dextra) - run along the greater curvature of the stomach, supplying both its surfaces, and the chief blood supply of greater omentum. This vessel run between the layers of the greater omentum, a short distances from its attachment to the stomach. The right gastroomental artery, a branch of the gastroduodenal runs to the left and anastomoses with the left gastroomental artery. It sends branches to the right part of the stomach, the superior part of the duodenum, and the greater omentum.

1-b-1b) the superior pancreatleo-duodenalis artery (arteria_pancreatico-duodenalis superior). It supplies head of the pancreas and descending part of the duodenum. 1 -b-2) the hepatic artery proper or Rauber's

artery (arteria hepatica propria) -ascends in the free edge of the lesser omentum anterior to the portal vein and to the left of the bile duct. From it originates:

1-b-2a) the right gastric artery (arteria gastrica dextra), that anastomoses with a. gastrica sinistra. Near the porta hepatis the hepatic artery proper divides into right and left terminal branches for blood supply of the liver:

1-е) the right branch (ramus dexter) -have branch - a. cystica - that supply gallbladder (vesica felae).

1-d) the left hepatic artery (ramus sinister). Variations of the hepatic arteries are common.

1-е) the splenic artery (arteria lienalis) -

is the largest branch of the celiac trunk, and principal for blood supply of the slpleen. It follows a tortuous course posterior to the omental bursa, anterior to the left kidney, and along the superior border of the pancreas. Between the layers of the splenorenal ligament, the splenic artery divides into:

1 c-1) five or more branches, which enter the hilum of the spleen. The branches of the splenic artery supply the individual elements of the spleen  as end arteries.
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THE AZYGOS SYSTEM OF VEINS
The azygos system consists of veins on each side of the vertebral column that drain the back, and thoracic (bronchial veins of the right side open into azygos vein), and abdominal walls
(Fig. 162). It exhibits much variation, not only in its origin, but also in its course, tributaries, anastomoses, and termination, bur trevelfrom the right side. The azygos vein and its main tributary, the hemiazygos vein, usually arise from the posterior aspect of the inferior vena cava and the renal vein, respectively. The azygos and hemiazygos veins provide another means of venous drainage from the abdomen and thorax. Azygos means unpaired and is used to describe the asymmetry of the longitudinal veins in the azygos system, which is located on both sides of the vertebral column. Its variable origin from the posterior aspect of the inferior
vena cava, at or inferior to the level of the renal veins, results from its complex developmental origin.
THE AZYGOS VEIN - connects the superior and inferior venae cavae, either directly by joining the inferior vena cava or indirectly by the hemiazygos and accessory hemiazygos veins. The azygos vein drains blood from the posterior walls of the thorax and abdomen. It ascends in the posterior mediastinum, passing close to the right sides of the bodies of the inferior eight thoracic vertebrae. The azygos vein is covered anteriorly by the esophagus as it passes posterior to the root of the right lung. It then arches over the superior aspect of this root to join the superior vena cava. In addition to the posterior intercostal veins, the azygos vein communicates with the vertebral venous plexuses, which drain the back, vertebrae, and structures in the vertebral canal. The azygos vein also receives the mediastinal, esophageal, and bronchial veins.
On the way it recieves few tributaries, which are:
1.      The right superior intercostal vein (vena intercostalis superior dextra);
2.      The      hemiazygos     vein      (vena hemiazygos). This vein arises on the left side by the junction of the left subcostal and ascending lumbar veins. It ascends on the left side of the vertebral column, posterior to the thoracic aorta, as far as T9 vertebra. Here it crosses to the right, posterior to the aorta, thoracic duct, and esophagus, and joins the azygos vein. The hemiazygos vein receives;
a)  the    three    inferior    posterior intercostal veins  (tertia  venae intercostales posteriores inferiores),
b) the inferior esophageal veins (venae esophageae inferiores);
c)  the several small mediastinal veins
(venae mediastnales).
3.      The accessory hemiazygos vein (vena hemiazygos accessoria) - begins at the medial end of the fourth or fifth intercostal space and descends on the left side of
the vertebral column from T5 to T8 level. It receives tributaries from veins in the fourth to eighth intercostal spaces and sometimes from the left bronchial veins. It crosses over T7 or T8 vertebrae, posterior to the thoracic aorta and thoracic duct, where it joins the azygos vein. Sometimes the accessory hemiazygos joins the hemiazygos vein and opens with it into the azygos vein.
4.       The    esophageal     veins     (venae esophageales);
5.       The     bronchialal     veins     (venae bronchiales);
6.       The     pericardial     veins     (venae pericardiacae);
7.       The    mediastinal    veins     (venae mediastinales);
8.       The phrenic veins (venae phrenicae superiores);
9.       The ascendens lumbar vein (vena lumbalis ascendens) recieves:
a) the lumbar veins (venae lumbales);
10.    The subcostal vein (vena subcostalis);
11.     The intercostal posterior veins (venae intercostales posteriores) recieves (Fig. 163):
a)  the dorsal branch (ramus dorsalis);
b) the    intervertebral   vein    (vena intervertebralis);
c)  the spinal branch (ramus spinalis);
12.     Plexus venosi vertebrates externi (anterior et posterior);
13.     Plexus venosi vertebrales interni (anterior et posterior) recieves:
a)  the basivertebral veins (venae basivertebrales);
b)  the spinal veins (venae spinales).
1.1,2.1,2 THE SUBCLAVIAN VEIN (VENASUBCLAVIA)
This large vein is the continuation of the axillary vein. The subclavian vein is the major venous channel draining the upper limb. It lies posterior to the clavicle and so is not really in
1?(S
the posterior triangle, but it may rise as far superiorly as the subclavian artery. It begins at the lateral border of the first rib and ends at the medial border of the scalenus anterior muscle. Here it unites with the internal jugular vein, posterior to the medial end of the clavicle to form the brachiocephalic vein. The subclavian vein, lying in the concavity of the subclavian artery superior to the clavicle, and has a bicuspid valve near its termination. It usually has only one named tributary, the external jugular vein, which is often visible in the neck. The subclavian vein passes over the first rib parallel to the subclavian artery but is separated from it by the scalenus anterior muscle. It crosses the first rib anterior to the scalene tubercle. This tubercle separates the groove in the first rib for the subclavian vein from the groove for the subclavian artery.
It recieves following trbutaries:
1.1,2.1,2a) The    pectoral   veins    (venae pectorales);
1.1,2.1,2b) The dorsal scapular vein (vena scapularis dorsalis;
1.1,2.1,2c) The thoracoacromialis vein (vena thoracoacromialis) is inconstant.
1.1,2.1,2.1,2 THE AXILLARY VEIN
(VENAAXILLARIS)
The axillary vein, is the continuation of the basilic vein, begins at the inferior border of the teres major muscle, and ends at the lateral border of the first rib, where it becomes the subclavian vein. This large vessel lies on the medial side of the axillary artery. It
completely overlaps the artery anteriorly when the arm is abducted. The axillary vein receives tributaries that correspond to the branches of the axillary artery and at the inferior margin of the subscapularis muscle, the axillary vein receives the venae comitantes. Superior to the pectoralis minor, the axillary vein is joined by the cephalic vein.
In general it recieves following trbutaries:
1.1,2.1,2.1 a,2a) The pectoral veins (venae pectorales);
1.1,2.1,2.1b,2b) The dorsal suscapular vein (vena scapularis dorsalis);
1.1,2.1,2.1c,2c) The thoracoacromialis vein (vena thoracoacromialis).
CLINICAL ORIENTATION.
Wounds in the axillary cavity often involve the axillary vein owing to its large size and exposed position. A wound in the superior part of the vein, where it is largest, is particularly dangerous not only because of the profuse hemorrhage, but also owing to the risk of air entering the vessel (because low pressure).
1.1,2.1,2.1,2.1,2 THE BRACHIAL VEIN (VENABRACHIALIS)
Two deep brachial veins accompany the brachial artery. These veins and their connections encompass the artery in an anastomotic network. The pulsations of the brachial artery help to move the blood through this venous network. The brachial veins begin at the elbow by union of the venae comitantes of the ulnar and radial arteries, and they end in the axillary vein. The brachial veins contain valves and are connected at intervals by short transverse branches. Not uncommonly, the deep veins join to form one brachial vein during part of their course. The two main superficial veins of the arm are
1.1,2.1,2.1,2. 1,2.a) The cephalic vein 1.1,2.1,2.1,2. 1,2.b) The basilic vein.
1.1,2.1,2.1,2.1,2.a) The cephalic vein (vena cephalica) is located in the superficial fascia along the anterolateral surface of the biceps brachii muscle and is often visible through
the skin (Fig. 162a). Superiorly the cephalic vein passes between the deltoid and pectoralis major muscles and through the deltopectoral triangle, whereit empties into the axillary vein. It courses along the outer border of the biceps brachii muscle, lying in the same groove with the upper external cutaneous branch of the musculo-spiral nerve, to the upper third of the arm. It then passes in the interval between the pectoralis major and Deltoid muscles, lying in the same groove with the descending or humeral branch of the acromial-thoracic artery. It pierces the costo-coracoid membrane, and crossing the axillary artery, it terminates in the axillary vein just below the clavicle. This vein is occasionally connected with the external jugular or subclavian veins, by a branch, which passes from it upward in front of the clavicle.
1.1,2.1,2.1,2. 1,2.b) The basilic veinThis
vein is also located in the superficial fascia but passes on the medial side of the inferior part of the forearm. Often, it is visible through the skin. It passes upwards along the inner side of the biceps brachii muscle, pierces the deep fascia a little inferior to the middle of the arm, and, ascending in the course of the brachial artery to the lower border of the tendons of the latissimus dorsi and teres major muscles. Near the junction of the middle and inferior thirds of the arm, the basilic vein passes deep to the brachial fascia and runs superiorly into the axilla, where it becomes the axillary vein. The basilic vein is of considerable size, formed by the coalescence of the common ulnar vein with the median basilic, it is continued onwards as the axillary vein.
THE MEDIAN CUBITAL VEIN - forms the communication between the basilic and cephalic veins in the cubital fossa, where it lies anterior to the bicipital aponeurosis. The basilic vein receive some of the blood carried by the cephalic vein through this communication. If the median cubital vein is very large, most blood from the cephalic vein is transferred to the basilic vein. In these cases the proximal part of the cephalic vein may be absent or much diminished.
THE SUPERFICIAL VEINS OF THE HAND AND, FINGERS principally situated on the dorsal surface, and form two plexuses, an inner and outer, on the back of the hand. The veins from the little finger (vena salvatella), the ring finger, and the ulnar side of the middle finger form the inner plexus. From it the anterior and posterior plexuses ulnar veins are derived. The external plexus is formed by veins from the thumb, the index finger, and radial side of the middle finge. From it the radial vein is derived. These two plexuses communicate on the back of the hand, forming the superficial arch of veins in this situation. The superficial veins from the palm of the hand form a plexus in front of the wrist, from which the median vein is derived.
DEEP VEINS OF THE UPPER LIMB
THE ANTERIOR ULNAR VEIN (VENA ULNARIS
ANTERIOR) - belong to the deep group and commences on the anterior surface of the ulnar side of the hand and wrist, and ascends along the anterior surface of the ulnar side of the forearm to the bend of the elbow, where it joins with the posterior ulnar vein to form the common ulnar. Occasionally it opens separately into the median basilic vein. It communicates with branches of the median veinanteriorly, and with the posterior ulnar posteriorly.
THE POSTERIOR ULNAR VEIN (VENA ULNARIS POSTERIOR) - commences on the posterior surface of the ulnar side of the wrist. It runs on the posterior surface of the ulnar side of the forearm, and just below the elbow unites with the anterior ulnar vein to form the common ulnar, or else joins the median basilic   to   form   the   basilic   vein.   It
communcates with the deep veins of the palm
by a branch which emerges from beneath the abductor minimi digiti muscle.
THE COMMON ULNAR VEIN (VENA ULNARIS
COMMUNIS) is a short trunk, which is not constant. When it exists the junction of the two preceding veins forms it, and, passing upwards and outwards, joins the median basilic to form the basilic vein. When it does not exist, the anterior and posterior ulnar veins open separately into the median basilic vein.
THE   RADIAL   VEIN   (VENA   RADIALIS)
commences from the dorsal surface of the wrist, communicating with the deep veins of the palm by a branch which passes through the first interosseous space. It forms a large vessel, which ascends along the radial side of the forearm, and receives numerous veins from both its surfaces. At the bend of the elbow it unites with the median cephalic to form the cephalic vein.
THE MEDIAN VEIN (VENA MEDIANA) ascends on the front of the forearm, and communicates with the anterior ulnar and radial veins. At the bend of the elbow it receives a branch of communication from the deep veins, and divides into two branches
1.  The median cephalic vein (vena cephalica mediana) - usually the smaller of the two, passes outwards in the groove between the supinator longus and biceps brachii muscles, and joins with the radial to form the cephalic vein. The branches of the external cutaneous nerve pass beneath this vessel.
2.  The median basilic vein (vena mediana cephalica) usually the smaller of the two, passes outwards in the groove between the Supinator longus and Biceps muscles, and joins with the radial to form the cephalic vein. The branches of the external cutaneous nerve pass beneath this vessel.
They diverge from each other as they ascend.
2. THE INFERIOR VENA CAVA (VENA CAVA INFERIOR)
The inferior vena cava (IVC) is the largest vein in the body (Fig. 164). The IVC returns blood from the lower limbs, most of the abdominal wall, and the abdominopelvic viscera. The veins of the posterior abdominal wall are tributaries of the inferior vena cava, except for the left testicular (or ovarian) vein which enters the renal vein. Blood from the viscera passes through the portal system and liver before entering the inferior vena cava via the hepatic veins.
The IVC begins anterior to L5 vertebra by the union of the common iliac veins. This union occurs about 2.5 cm to the right of the median plane, inferior to the bifurcation of the aorta and posterior to the proximal part of the right common iliac artery. Posteriorly the IVC lies on the bodies of L3 to L5 vertebrae to the right of the aorta. The IVC ascends to the right of the median plane and aorta, on the right psoas major muscle, right sympathetic trunk, right renal
artery, right suprarenal gland, right celiac ganglion, and the right crus of the diaphragm as it passes to the vena caval foramen. It passes through the vena caval foramen in the diaphragm at the level of T8 vertebra. It then pierces the fibrous pericardium and enters the inferior part of the right atrium of the heart. Its entrance n the heart closed by Eustachii's valve. The relations of the IVC are:
anteriorly the peritoneum, superior mesenteric vessels in the root of the mesentery, horizontal part of the duodenum, and head of the pancreas, with the portal vein and bile duct intervening.
superiorly to the first part of the duodenum;
posteriorly to the omental foramen. It then enters a groove on the inferior surface of the liver, between the right and caudate lobes;
to the left the aorta;
to the right are the right ureter and kidney and the descending part of the duodenum.
All branches or tributaries of the inferior vena cava device into two parts:
2.1)   THE VISCERAL.
2.2)   THE PARIETAL.
These veins correspond to the branches of the aorta.
1. THE VISCERAL TRIBUTARIES ARE:
2.1.1  THE RENAL VEINS (paired) (VENAE RENALES) - drain into the IVC   at the level of L2 vertebra. They the anterior to the corresponding renal artery. The right renal vein receives few if any tributaries other than those from the kidney, whereas the left renal vein also receives blood from the left suprarenal gland and the testis or ovary.
2.1.2 THE HEPATIC VEINS (unpaired from 3 to 5) (VENAE HEPATICAE) -are short ones that open into the IVC, just as it passes through the vena caval foramen in the diaphragm.   The   right  hepatic vein sometimes passes through this foramen before entering the IVC. In general these vessels can be classified into:
1.2a The left hepatic veins(venae hepaticae sinistrae).
1.2b The right hepatic veins(venae hepaticae dextrae).
1.3c The middle hepatic veins(venae hepaticae mediae).
2.1.3a THE RIGHT SUPRARENAL VEIN (VENA SUPRARENALIS DEXTRA) is short and drains into the posterior aspect of the IVC;
2.1.3b THE LEFT SUPRARENAL VEIN (VENA SUPRARENALIS SINISTRA) is long and usually drains into the left renal vein. However, it may also drain into the IVC;
2.1.4 THE RIGHT TESTICULAR OR OVARIAN VEIN (VENAE TESTICULARIS SEU OVARICA DEXTRA) open into the IVC-
when testicular veins are ligated, the testes are drained by cremasteric vein.
2.1.5   THE LEFT TESTICULAR OR OVARIAN VEIN (VENAE TESTICULARIS SEU OVARICA SINISTRA) usually empty into
2.2.ТНЕ PARIETAL TRIBUTARIES ARE:
2.2.1  THE     LUMBAR     VEINS     (VENAE LUMBALES) -consist of four or five segmental pairs. Their dorsal branches drain the back and communicate with the vertebral venous plexuses. The mode of termination of the lumbar veins varies. They may drain separately into the IVC or the common iliac vein, but they are generally united on each side by a vertical connecting vein, the ascending lumbar vein. This vein lies posterior to the psoas major muscle. Each ascending lumbar vein passes posterior to the medial arcuate ligament to enter the thorax. The right ascending lumbar vein joins the right subcostal vein to form the azygos vein, whereas the left ascending lumbar vein unites with the left subcostal vein to form the hemiazygos vein.
2.2.2 THE AZYGOS VEIN (VENA AZYGOS) -connects the superior and inferior venae cavae, either directly by joining the inferior vena cava or indirectly by the hemiazygos and accessory hemiazygos veins. The azygos vein and its main tributary, the hemiazygos vein, usually arise from the posterior aspect of the inferior vena cava and the renal vein, respectively. But it may begin as the continuation of the right subcostal vein or from the junction of that vein and the right ascending lumbar vein. It ascends in the posterior mediastinum, passing close to the right sides of the bodies of the inferior eight thoracic vertebrae. The azygos vein is covered anteriorly by the esophagus as it passes posterior to the root of the right lung. It then arches over the superior aspect of this root to join the superior vena cava.   In   addition   to  the   posterior intercostal  veins,   the   azygos  vein communicates with the vertebral venous plexuses, which drain the back, vertebrae,  and  structures  in  the vertebral canal. The azygos vein also receives the mediastinal, esophageal, and bronchial veins.
2.2.2a   The  hemiazygos  vein   (vena
hemiazygos) - arises on the left side by the junction of the left subcostal and ascending lumbar veins. It
ascends on the left side of the vertebral column, posterior to the thoracic aorta, as far as T9 vertebra. Here it crosses to the right, posterior to the aorta, thoracic duct, and esophagus, and joins the azygos vein. The hemiazygos vein receives:
2.2.2a-1 The inferior three posterior intercostal veins (venae intercostales posteriores 8-10).
2.2.2a-2 The inferior esophageal veins (venae esophageae)
2.2.2a-3 The several small mediastinal veins (venae mediastinales).
2.2.2-b The accessory hemiazygos vein (vena hemiazygos accessoria) -
begins at the medial end of the fourth or fifth intercostal space and descends on the left side of the vertebral column from T5 to T8. It crosses over 17 or T8 vertebrae, posterior to the thoracic aorta and thoracic duct, where it joins the azygos vein. Sometimes the accessory hemiazygos joins the hemiazygos vein and opens with it into the azygos vein. The accessory hemiazygos is frequently connected to the left superior intercostal vein. The inferior hemiazygos vein arises from the posterior surface of the left renal vein, but it may also arise from the union of the left subcostal and left ascending lumbar vein. The azygos and hemiazygos veins provide another means of venous drainage from the abdomen and thorax. It receives tributaries from:
2.2.2b-1 The veins in the fourth to eighth intercostal spaces (venae intercostales 4-8).
2.2.2b-2 From the left bronchial veins (venae bronchiales sinistrae)
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THE PORTAL (SOEMMERRING'S) VEIN
(VENAPORTAseu PORTALIS)
The portal vein is the main channel of THE PORTAL SYSTEM OF VEINS (Fig. 166).
It collects blood from the abdominal part of the gastrointestinal tract (from stomach to rectum), the gallbladder, pancreas, and spleen, and carries it to the liver. This is because blood after draining from Gl contents ofabsorped amine acids, glucuse-6-phosphate,
Fig. 168. Scheme of superior and inferior mesenteric veins.
water and another substances, and must pass filtration and liver.
The portal vein formed by union from three major veins:
3.1  THE SUPERIOR MESENTERIC VEIN (VENAMESENTERICA SUPERIOR). It has
following tributaries:
3.1a) The intestinal veins(venae intestinales). These vessels formed from two groups (Fig. 167):
3.1a.1) the Heal veins (venae ileales);
3.1a.2)  the jejunal  veins   (venae jejunales);
3.1b) The right gastroepiploic vein (vena gastroepiploica dextra);
3.1c)The pancreatic veins (venae pancreaticae);
3.1d)The pancreaticoduodenalis veins (venae pancreaticoduodenales);
3.1 e) The lleocolic vein (vena ileocolica).
This vessel formed by three veins: ;
3.1e.1) the appendicular vein (vena appendicularis);
3.1e.2) the right colic vein (vena colica dextra);
3.1 e.3) the middle colic vein (vena colica media);
3.1f) The caecum vein (vena caecalis).
3.2     INFERIOR MESENTERIC VEIN (VENA MESENTERICA INFERIOR). It has following tributaries (Fig. 168):
3.2a)The left colic vein (vena colica sinistra);
3.2b)The sigmoid vein (vena sigmoidea);
3.2c)The rectalis superior vein (vena rectalis superior).
3.3    THE SPLENIC VEIN (VENA LIENALIS).
It has following tributaries:
3.3a)The left gastroepiploic vein (vena gastroepiploica sinistra;
3.3b)The    pancreatic   veins   (venae pancreaticae);
3.3c)The short gastric veins (venae gastricae breves).
The junction of the superior and inferior mesenteric and splenic veinsf°rms the portal vein. Their union taking place in front of the vena cava, and posterior to the upper border of the head of the pancreas. •* gathers blood from all unpaired organs of abdominal cavity besides liver. The inferior mesenteric vein usually ends posterior to the pancreas by joining the splenic vein. The portal vein is about 7,5-10 cm in length, and, while contained in the lesser omentum, lies behind and between the common bile duct and the hepatic artery, the former being to the right, the latter to the left. The portal vein ascends to the liver in the free margin of the lesser omentum, posterior to the bile duct and hepatic artery, and gastroduodenal artery is left and anterior to it. After formation of portal vein it also recieved following branches:
3.4 - The cystic vein (vena cystica);
3.5  - The   paraumbilical   veins   (venae
paraumbilicales);
3.6 - The left gastric vein (vena gastrica
sinistra) (Fig. 167; Fig. 168);
3.7  - The right gastric vein (vena gastrica
dextra) (Fig. 169);
3.8  - The prepyloric vein (vena prepylorica);
At the porta hepatis - a transverse fissure through which the bile duct, vessels and nerves enter or leave the liver -the portal vein divides into right and left branches, and then more smaller, until form microcirculatory bed, which carry their blood into the hepatic sinusoids. This blood contains the products of digestion (carbohydrates, fats, and protein from the intestine) and the products of red cell destruction from the spleen. Then postcapillary microcirculatory vessels from portal vein join to postcapillary microcirculatory vessels from hepatic artery and form common venous system - the hepatic veins, whichdrain into the inferior vena cava.
PORTAL - CAVAL SYSTEMIC ANASTOMOSES
The portal venous system communicates with the systemic venous system (greater circulation) in several locations (Fig. 170; Fig. 170a; 170b). The portal-caval systemic anastomoses more correct to call as portal-caval-caval systemic anastomoses, because anastomoses formed between three systems of veins -superior vena cava + inferior vena cava + vena porta. These portal-caval systemic anastomoses are important clinically (Fig. 171). For example:
a)  When the portal circulation is obstructed, blood from the Gl tract can still reach the right side of the heart through the inferior vena cava via a number of collateral routes. The portal vein and its tributaries have no valves. Hence, blood can flow from the obstructed liver to the inferior vena cava via these alternate routes.
b)  In portal hypertension venous pressure in the portal venous system is increased. Some blood in the portal venous system may reverse its direction andpass through the portal-systemic anastomoses into the systemic venous system. This causes the veins in the portal-systemic anastomotic areas to dilate and become varicose.
In addition, they named as portal-cava-caval, anastomoses between tributaries of PORTAL
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THE FEMORAL VEIN (VENA FEMORALIS)
All the leg veins have delicate valves inside them, which should allow the blood to flow only upwards (towards the heart), or from the superficial veins to the deep ones through the perforating veins. The valves protect against the head of pressure that would otherwise exist in the veins of the legs on standing. If there were no valves, there would be a pressure in the veins at the ankle equivalent to the height of the column of blood all the way up to the heart. It is this head of pressure that causes symptoms and damage when the valves stop working properly, as they often do in varicose veins. A valve occurs every five to ten centimetres in the main superficial veins of the legs. When blood is pumped into the arteries by the heart, it is pushed forwards under high pressure. Only a little of this pressure is left after blood has filtered through the capillaries, to push it through the veins, and the action of the muscles provides a pumping action that helps to push the blood up through the veins. This "muscle pump" is particularly important in the legs, because when we are standing blood has to travel a long way "uphill" to get back to the heart. The
deep veins lie within and between the muscles of the calf and thigh. All the muscles are surrounded by a firm leathery layer of fascia, so as they contract and relax blood is forced up the deep veins. Normally, the valves in the veins make sure that blood flows only superiorly in the deep and superficial veins, and inferiorly through the perforating veins. If the valves stop working, then the muscle pump cannot do its job properly. Damaged valves in the deep veins mean that blood is not pumped superiorly, and this can be particularly harmful if the veins at knee level are affected. Failure of valves in the perforating veins allows blood to be pushed out under high pressure into the superficial veins, which can lead to varicose veins.
The external iliac vein is continuation of femoral vein, and mainly formed by:
a)  THE DEEP and
b)  THE SUPERFICIAL VEINS of lower limb.
2.2.4.1a,2a) THE DEEP VEINS
Deep veins are naming the same as arteries and moves in accompany with them. The femoral vein lies medial to femoral artery. In general it has below listed vessels:
2.2.4.1 a,2a.1) The extern pudendal vein (venae pudendae externae). Some classification input this vessel as a trbutary of great saphenous vein;
2.2.4.1a,2a.2)The               circumphlexa
superficial ileal vein (vena circumflexa ilium superficialis).
Some classification input this vessel as a trbutary of great saphenous vein.
2.2.4.1a,2a.3)The circumphlex superficial epigastric vein (vena circumflexa epigastric a superficialis);
2.2.4.1a,2a.4 The dorsal superficial veins of penls/clltorls (venae dorsales           penis/clitoridis
superficiales);
2.2.4.1 а,2а.5) The scrotal/labial anteriores veins (venae scrotales/labiales anteriores);
2.2.4.1 a,2a.6) The deep femoral vein (vena profunda femoris);
2.2.4.1a,2a.7) The circumphlex femoris medialis veins (venae circumflexae femoris mediales);
2.2.4.1a,2a.8) The circumphlex femoris lateralis veins (venae circumflexae femoris laterales);
2.2.4.1 a,2a.9) The perforating veins (venae perforantes);
2.2.4.1a,2a.10) The popliteal vein (vena poplitea);
2.2.4.1a,2a.11) The genu veins (venae genus);
2.2.4.1 a,2a.12) The tibialis anterior veins (venae tibiales anteriores);
2.2.4.1 a,2a.13) The dorsal digital veins of pedis (venae digitales dorsales pedis);
2.2.4.1 a,2a.14) The metatarsal dorsal veins of pedis (venae metatarseae dorsales pedis);
2.2.4.1 a,2a.15)The tibialis posterior veins (venae tibialesposteriores);
2.2.4.1 a,2a.16) The peroneal veins (venae peroneae [fibulares]);
2.2.4.1 a,2a.17) The metatarsal plantar veins (venae metatarseae plantares);
2.2.4.1 a,2a.18) The perforantes veins (venae perforantes).
These vessels form two networks;
The dorsal venous rete of foot (rete venosum dorsale pedis). In formation of this arch also participate great saphenous vein ;
The plantar venous rete (rete venosum dorsale pedis).
These vessels form two arches;
The dorsal venous arch of foot (arcus venosus dorsalis pedis);
The plantar venous arch (arcus venosus plantaris);
2.2.4.1 b,2b) THE SUPERFICIAL VEINS
2.2.4.1 b.1) The great saphenous vein (vena saphena magna)is a large vein, the longest in the body, ascends from the foot to the groin in the subcutaneous connective tissue (Fig. 165). The great (long) saphenous vein begins at the medial end of the dorsal venous arch of the foot and passes anterior to the medial malleolus of the tibia at 2,5 cm, where it is accompanied by the saphenous nerve. It then ascends obliquely across the inferior third of the tibia to the medial aspect of the knee. Here it lies superficial to the medial epicondyle, about a handbreadth or 10 cm posterior to the medial border of the patella. From here, it ascends superolaterally to the saphenous opening in the deep fascia and enters the femoral vein. The great saphenous vein anastomoses freely with the small saphenous vein. The clinically important are perforating (anastomotic) veins that connect the superficial veins to the deep veins. The main perforating veins from the great saphenous vein are arranged in three sets:
1)  related to the adductor canal,
2)  related to the calf muscles in the posterior part of the leg,
3) just proximal to the ankle joint.
The great saphenous vein may be duplicated, especially distal to the knee. It has 10 to 20 valves, which are more numerous in the leg than in the thigh. The perforating veins also have valves. These venous valves are usually located just inferior to the perforating veins. Usually there are half of valves in its leg part and another half in its thigh part. The valves are cup-like flaps of endothelium that fill from above. When they are full, they occlude the lumen of the great saphenous vein, thereby preventing reflux of the blood distally. This valvular mechanism enables the blood in the saphenous vein to overcome the force of gravity as it passes to the heart.
The great saphenous vein have of some tributaries. These large veins, drains the dorsum of the foot through the:
a)  The dorsal venous arch  (arcus venosus dorsalis);
b)  medial dorsal vein of the great toe.
c)  The   medial   marginal   veins   (vena marginalis medialis)  -drains the sole of the foot through. As it ascends in the leg and thigh it receives numerous tributaries and usually communicates in several locations with the small saphenous vein.
d)  The   accessory saphenous vein   (vena saphena accessoria)    formed by union of tributaries from the medial and posterior aspects of the thigh.
e)  The lateral cutaneous veins (venae cutaneae laterales) - fairly large vessel
f)   anterior cutaneous veins (venae cutaneae anteriores) -arise from networks of veins in the inferior part of the thigh and enter the great saphenous vein superiorly, just before it  enters   the   femoral   vein.   Near   its termination, the great saphenous vein also receives
g)  The superficial circumflex iliac vein (vena circumflexa ilium superficialis);
h) The superficial epigastric vein (vena epigastrica superficialis);
i) The extern pudendal vein (venae pudendae externae).
2.2.4.1 b.1)The small saphenous vein (vena saphena parva) is lateral superficial vein, that begins posterior to the lateral malleolus. It is formed by the union of veins arising from the lateral part of the dorsal venous arch, the dorsum of fifth digit (little toe), and the lateral edge of the foot and sole.
The small (short) saphenous vein passes along the lateral side of the foot with the sural nerve and ascends along the lateral side of the tendo calcaneus (Achilles tendon). The small saphenous vein passes on the deep fascia between the two heads of the gastrocnemius muscle to the popliteal fossa (the diamond-shaped area posterior to the knee) where it perforates the deep popliteal fascia and usually ends in popliteal vein. Sometimes it ends in the great saphenous vein or in one of the superior gluteal veins. The small saphenous vein has several communications with the great saphenous vein on the medial side of the leg. Before piercing the popliteal fascia just inferior to the knee flexion crease, the small saphenous vein frequently gives off a branch that unites with another vein to form an accessory saphenous vein. When present, this vein becomes the main communication between the great and small saphenous veins. The small saphenous vein has several valves.
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SYMPATHETIC NERVOUS SYSTEM

The sympathetic trunks are two ganglionated nerve cords which extend from the cranial base to the coccyx. The ganglia are joined to spinal nerves by short connecting nerves called white and grey rami communicantes. Preganglionic axons join the trunk through the white rami communicantes while postganglionic axons leave the trunk in the grey rami. In the neck each sympathetic trunk lies posterior to the carotid sheath and anterior to the transverse processes of the cervical vertebrae. In the thorax the trunks are anterior to the heads of the ribs; in the abdomen they lie anterolateral to the bodies of the lumbar vertebrae; and in the pelvis they are anterior to the sacrum and medial to the anterior sacral foramina. Anterior to the coccyx the two trunks meet in a single, median, terminal ganglion. Cervical sympathetic ganglia are usually reduced to three by fusion. The internal carotid nerve, a continuation of the sympathetic trunk, issues from the cranial pole of the superior ganglion and accompanies the internal carotid artery through its canal into the cranial cavity. There are from 10 to12 (usually 11) thoracic ganglia, 4 lumbar ganglia and 4 or 5 ganglia in the sacral region. 

The cell bodies of preganglionic sympathetic neurones are located in the lateral horn of the spinal grey matter of all thoracic segments and the upper two or three lumbar segments. Their axons are myelinated, with diameters of 1.5-4 μm. These leave the cord in corresponding ventral nerve roots and pass into the spinal nerves, but soon leave in white rami communicantes to join the sympathetic trunk . Neurones like those in the lateral grey column exist at other levels of the cord above and below the thoracolumbar outflow and small numbers of their fibres leave in other ventral roots. Preganglionic sympathetic neurones release acetylcholine as their principal neurotransmitter. 

On reaching the sympathetic trunk, preganglionic fibres may behave in one of several ways. They may synapse with neurones in the nearest ganglion, or traverse the nearest ganglion and ascend or descend in the sympathetic chain to end in another ganglion. A preganglionic fibre may terminate in a single ganglion or, through collateral branches, synapse with neurones in several ganglia. Preganglionic fibres may traverse the nearest ganglion, ascend or descend and, without synapsing, emerge in one of the medially-directed branches of the sympathetic trunk to synapse in the ganglia of autonomic plexuses (mainly situated in the midline, e.g. around the coeliac and mesenteric arteries). More than one preganglionic fibre may synapse with a single postganglionic neurone. Uniquely, the suprarenal gland is innervated directly by preganglionic sympathetic neurones which traverse the sympathetic trunk and coeliac ganglion without synapse. 

The somata of sympathetic postganglionic neurones are located mostly in ganglia of the sympathetic trunk or ganglia in more peripheral plexuses. The axons of postganglionic neurones are, therefore, generally longer than those of preganglionic neurones, an exception being some of those that innervate pelvic viscera. The axons of ganglionic cells are non-myelinated. They are distributed to target organs in various ways. Those from a ganglion of the sympathetic trunk may return to the spinal nerve of preganglionic origin through a grey ramus communicans, which usually joins the nerve just proximal to the white ramus, and are then distributed through ventral and dorsal spinal rami to blood vessels, sweat glands, hairs, etc., in their zone of supply. Segmental areas vary in extent and overlap considerably. The extent of innervation of different effector systems, e.g. vasomotor, sudomotor, etc., by a particular nerve may not be the same. Alternatively, postganglionic fibres may pass in a medial branch of a ganglion direct to particular viscera, or innervate adjacent blood vessels, or pass along them externally to their peripheral distribution. They may ascend or descend before leaving the sympathetic trunk as above. Many fibres are distributed along arteries and ducts as plexuses to distant effectors. 

The principal neurotransmitter released by postganglionic sympathetic neurones is noradrenaline. The sympathetic system has a much wider distribution than the parasympathetic. It innervates all sweat glands, the arrector pili muscles, the muscular walls of many blood vessels, the heart, lungs and respiratory tree, the abdominopelvic viscera, the oesophagus, the muscles of the iris, and the non-striated muscle of the urogenital tract, eyelids and elsewhere. 

Postganglionic sympathetic fibres which return to the spinal nerves are vasoconstrictor to blood vessels, secretomotor to sweat glands and motor to the arrector pili muscles within their dermatomes. Those which accompany the motor nerves to voluntary muscles are probably only dilatatory. Most, if not all, peripheral nerves contain postganglionic sympathetic fibres. Those reaching the viscera are concerned with general vasoconstriction, bronchial and bronchiolar dilatation, modification of glandular secretion, pupillary dilatation, inhibition of alimentary muscle contraction, etc. A single preganglionic fibre probably synapses with the postganglionic neurones in only one effector system, which means that effects such as sudomotor and vasomotor actions can be separate. 
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The lumbar plexus, which is one of the main nervous pathways supplying the lower limb, is formed in the psoas muscle from the anterior rami of the upper four lumbar nerves . The anterior rami receive gray rami communicantes from the sympathetic trunk, and the upper two give off white rami communicantes to the sympathetic trunk. The branches of the plexus emerge from the lateral and medial borders of the muscle and from its anterior surface.

The iliohypogastric nerve, ilioinguinal nerve, lateral cutaneous nerve of the thigh, and femoral nerve emerge from the lateral border of the psoas, in that order from above downward. The iliohypogastric and ilioinguinal nerves (L1) enter the lateral and anterior abdominal walls. The iliohypogastric nerve supplies the skin of the lower part of the anterior abdominal wall, and the ilioinguinal nerve passes through the inguinal canal to supply the skin of the groin and the scrotum or labium majus. The lateral cutaneous nerve of the thigh crosses the iliac fossa in front of the iliacus muscle and enters the thigh behind the lateral end of the inguinal ligament. It supplies the skin over the lateral surface of the thigh. The femoral nerve (L2, 3, and 4) is the largest branch of the lumbar plexus. It runs downward and laterally between the psoas and the iliacus muscles and enters the thigh behind the inguinal ligament and lateral to the femoral vessels and the femoral sheath. In the abdomen it supplies the iliacus muscle.

The obturator nerve and the fourth lumbar root of the lumbosacral trunk emerge from the medial border of the psoas at the brim of the pelvis. The obturator nerve (L2, 3, and 4) crosses the pelvic brim in front of the sacroiliac joint and behind the common iliac vessels. It leaves the pelvis by passing through the obturator foramen into the thigh. The fourth lumbar root of the lumbosacral trunk takes part in the formation of the sacral plexus. It descends anterior to the ala of the sacrum and joins the first sacral nerve.

Part of the anterior ramus of the fourth lumbar nerve emerges from the medial border of the psoas muscle and joins the anterior ramus of the fifth lumbar nerve to form the lumbosacral trunk. This trunk now enters the pelvis by passing down in front of the sacroiliac joint and joins the sacral plexus.

Obturator Nerve

The obturator nerve is a branch of the lumbar plexus (L2, 3, and 4), emerges from the medial border of the psoas muscle in the abdomen, and accompanies the lumbosacral trunk down into the pelvis. It crosses the front of the sacroiliac joint and runs forward on the lateral pelvic wall in the angle between the internal and external iliac vessels . On reaching the obturator canal (that is, the upper part of the obturator foramen, which is devoid of the obturator membrane), it splits into anterior and posterior divisions that pass through the canal to enter the adductor region of the thigh. 

The obturator nerve arises from the lumbar plexus (L2, 3, and 4) and emerges on the medial border of the psoas muscle within the abdomen . It runs forward on the lateral wall of the pelvis to reach the upper part of the obturator foramen , where it divides into anterior and posterior divisions 

Branches

· The anterior division passes downward in front of the obturator externus and the adductor brevis and behind the pectineus and adductor longus (Figs. 10-27 and 10-30). It gives muscular branches to the gracilis, adductor brevis, and adductor longus, and occasionally to the pectineus. It gives articular branches to the hip joint and terminates as a small nerve that supplies the femoral artery. It contributes a variable branch to the subsartorial plexus and supplies the skin on the medial side of the thigh.

· The posterior division pierces the obturator externus and passes downward behind the adductor brevis and in front of the adductor magnus (Fig. 10-27). It terminates by descending through the opening in the adductor magnus to supply the knee joint. It gives muscular branches to the obturator externus, to the adductor part of the adductor magnus, and occasionally to the adductor brevis.

Cutaneous Nerves

The lateral cutaneous nerve of the thigh, a branch of the lumbar plexus (L2 and 3), enters the thigh behind the lateral end of the inguinal ligament). Having divided into anterior and posterior branches, it supplies the skin of the lateral aspect of the thigh and knee. It also supplies the skin of the lower lateral quadrant of the buttock .

The femoral branch of the genitofemoral nerve, a branch of the lumbar plexus (L1 and 2), enters the thigh behind the middle of the inguinal ligament and supplies a small area of skin . The genital branch supplies the cremaster muscle .

The ilioinguinal nerve, a branch of the lumbar plexus (L1), enters the thigh through the superficial inguinal ring . It is distributed to the skin of the root of the penis and adjacent part of the scrotum (or root of the clitoris and adjacent part of the labium majus in the female) and to a small skin area below the medial part of the inguinal ligament.

Femoral Nerve

The femoral nerve is the largest branch of the lumbar plexus (L2, 3, and 4). It emerges from the lateral border of the psoas muscle within the abdomen  and passes downward in the interval between the psoas and iliacus. It lies behind the fascia iliaca and enters the thigh lateral to the femoral artery and the femoral sheath, behind the inguinal ligament . About 1.5 in. (4 cm) below the inguinal ligament, it terminates by dividing into anterior and posterior divisions. The femoral nerve supplies all the muscles of the anterior compartment of the thigh. Note that the femoral nerve does not enter the thigh within the femoral sheath.
Branches

Anterior Division

The anterior division gives off two cutaneous and two muscular branches. The cutaneous branches are the medial cutaneous nerve of the thigh and the intermediate cutaneous nerves that supply the skin of the medial and anterior surfaces of the thigh, respectively. The muscular branches supply the sartorius and the pectineus.

Posterior Division

The posterior division gives off one cutaneous branch, the saphenous nerve, and muscular branches to the quadriceps muscle. The saphenous nerve runs downward and medially and crosses the femoral artery from its lateral to its medial side . It emerges on the medial side of the knee between the tendons of sartorius and gracilis . It then runs down the medial side of the leg in company with the great saphenous vein. It passes in front of the medial malleolus and along the medial border of the foot, where it terminates in the region of the ball of the big toe.

The muscular branch of the rectus femoris also supplies the hip joint; the branches to the three vasti muscles also supply the knee joint.
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ARTERIES OF THE FOREARM

The brachial artery ends opposite the neck of the radius in the inferior part of the cubital fossa by dividing into its two terminal branches. The two main arteries in the forearm are THE RADIAL (ARTERIA RADIALIS) and THE ULNAR (ARTERIA ULNARIS) ARTERIES. Each of these vessels has several branches.

THE ULNAR ARTERY

The ulnar artery (arteria ulnaris) begins near the neck of the radius, just medial to the biceps tendon. The ulnar artery passes inferomedially deep to the pronator teres muscle. In company with the median nerve, the ulnar artery passes between the ulnar and radial heads of the flexor digitorum superficialismuscle. About midway, between the elbow and wrist, the ulnar artery crosses posterior to the median nerve to reach the medial side of the forearm, where it lies on the flexor digitorum profundus muscle. It is the larger of the two terminal branches of the brachial artery. It makes a gentle curve as it passes from the cubital fossa to the medial side of the forearm.

ARTERIES OF THE HAND

The radial and ulnar arteries and their branches provide all the blood to the hand.

THE ULNAR ARTERY

This is the larger of the two terminal branches of the brachial artery. It enters the palm on the lateral side of the ulnar nerve superficial to the flexor retinaculum. The ulnar artery passes lateral to the pisiform bone and then gives off a deep palmar branch before continuing across the palm as the superficial palmar arterial arch. The deep palmar branch passes through the hypothenar muscles and anastomoses with the radial artery, thereby completing the deep palmar arterial arch.

THE RADIAL ARTERY

This is the smaller of the two terminal branches of the brachial artery. It continues the direct line of this vessel. Just before passing from the anterior to the posterior surface of the wrist, the radial artery gives off a superficial palmar branch. This artery passes through the thenar muscles and runs superficial to the long flexor tendons, where it joins the superficial palmar arterial arch, the continuation of the ulnar artery. As the radial artery curves dorsally over the wrist, it passes deep to the tendons of the abductor pollicis longus and extensor pollicis brevis muscles. It then crosses the floor of the anatomical snuffbox and enters the palm of the hand by passing between the heads of the first dorsal interosseous muscle. The radial artery then passes between the two heads of the adductor pollicis muscle and joins the deep branch of the ulnar artery to form the deep palmar arterial arch. This arch is located between the long flexor tendons and the metacarpal bones. Three palmar metacarpal arteries arise from the deep palmar arch and run distally, where they join the common palmar digital arteries, which arise from the superficial palmar arterial arch.
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ARTERIES OF THE ARM THE BRACHIAL ARTERY

It (arteria brachialis) begins at the inferior border of the teres major as the continuation of the axillary artery. It runs inferiorly and slightly laterally on the medial side of the biceps brachii muscle, in medial groove to biceps to the cubital fossa, where it ends opposite the neck of the radius (Fig. 114). Under cover of the bicipital aponeurosis, the brachial artery divides into the radial and ulnar arteries. A line connecting the midpoint of the clavicle with the midpoint of the

cubital fossa represents its course through the arm. This main artery provides the principal arterial supply to the arm. The brachial artery is superficial and palpable throughout its course. At first it lies medial to the humerus and then anterior to it. It lies anterior to the triceps and brachialis muscles and is overlapped by the coracobrachialis and biceps muscles. As the brachial artery passes inferiorly and slightly laterally, it accompanies the median nerve, which crosses anterior to the artery in the middle of the arm. In the cubital fossa the bicipilal aponeurosis covers and protects the median nerve and brachial artery, and it separates them from the medial cubital vein. The named branches of the brachial artery are:

1. The muscular branches (rami musculares)

- during its course through the arm, the brachial artery gives rise to many unnamed branches, mainly from its lateral side for suppling of near located brachialis, coracobrachialis, and biceps brachii muscles.

2. The superior ulnar collateral artery (arteria

collateralis ulnaris superior) - arises from the brachial artery near the middle of the arm and accompanies the ulnar nerve posterior to the medial epicondyle of the humerus. Here, it anastomoses with the posterior ulnar recurrent branch of the ulnar artery and the inferior ulnar collateral artery, a branch of the brachial artery. It supply elbow joint and soft tissues around it.

3.  The inferior ulnar collateral artery (arteria collateralis ulnaris superior) - arises from the brachial artery about 5 cm proximal to the elbow joint. It then passes inferomedially, anterior to the medial epicondyle of the humerus, where it joins the anastomoses of the elbow region. It supply elbow joint and soft tissues around it.

4.  The nutrient humeral arteries (arteriae nutriciae) - arises from the brachial artery or from deep brachial artery and passes around the middle of the arm, and enters the nutrient canal on the anteromedial surface of the humerus. It supply humerous bone  as an organ.

5.  The profunda brachii artery or deep brachial artery (arteria profunda brachii)

-is the largest branch of the brachial artery, and it has the most superior origin. It accompanies the radial nerve in its posterior course in the radial groove. This artery and canal run toward the elbow. Posterior to the humerus, the profunda brachii, or deep brachial, artery divides into: 5a     the anterior descending branch form

the arterial anastomoses around the

elbow region; 5b     the posterior descending branch,

which  help to  form  the arterial

anastomoses around the elbow

region; 5c     the     deltoid     branch     (ramus

deltoideus) - to deltoid muscle;

The vessels engaged in anastomosis around the elbow joint may be conveniently divided into those situated anteriorly and posteriorly to the medial and lateral epicondyles of the humerus.

The branches, that anastomose anteriorly of the medial epicondyle are:

a) the anterior branch of the inferior ulnar collateral artery,

b) the anterior ulnar recurrent artery,

c)  the anterior branch of the superior ulnar collateral artery.

The branches, that anastomose posteriorly the medial epicondyle are:

a)  the inferior ulnar collateral artery,

b) the posterior ulnar recurrent artery,

c)  the posterior branch of the superior ulnar collateral artery.

The branches, that anastomose anteriorly to the lateral epicondyle are:

a)  the radial recurrent artery

b) the terminal part of the profunda brachii artery.

The branches, that anastomose posteriorly the lateral epicondyle (perhaps more properly described as being situated between the lateral epicondyle and the olecranon) are:

a)  the inferior ulnar collateral artery,

b) the interosseous recurrent artery,

c)  the radial collateral branch of the profunda brachii artery.

There is also an arch of anastomosis superior the olecranon, formed by the interosseous recurrentartery joining with the inferior ulnar collateral and posterior ulnar recurrent artery.

ARTERIES OF THE FOREARM

The brachial artery ends opposite the neck of the radius in the inferior part of the cubital fossa by dividing into its two terminal branches. The two main arteries in the forearm are THE RADIAL (ARTERIA RADIALIS) and THE ULNAR (ARTERIA ULNARIS) ARTERIES. Each of these vessels has several branches.

THE ULNAR ARTERY

The ulnar artery (arteria ulnaris) begins near the neck of the radius, just medial to the biceps tendon. The ulnar artery passes inferomedially deep to the pronator teres muscle. In company with the median nerve, the ulnar artery passes between the ulnar and radial heads of the flexor digitorum superficialismuscle. About midway, between the elbow and wrist, the ulnar artery crosses posterior to the median nerve to reach the medial side of the forearm, where it lies on the flexor digitorum profundus muscle. It is the larger of the two terminal branches of the brachial artery. It makes a gentle curve as it passes from the cubital fossa to the medial side of the forearm.

ARTERIES OF THE HAND

The radial and ulnar arteries and their branches provide all the blood to the hand.

THE ULNAR ARTERY

This is the larger of the two terminal branches of the brachial artery. It enters the palm on the lateral side of the ulnar nerve superficial to the flexor retinaculum. The ulnar artery passes lateral to the pisiform bone and then gives off a deep palmar branch before continuing across the palm as the superficial palmar arterial arch. The deep palmar branch passes through the hypothenar muscles and anastomoses with the radial artery, thereby completing the deep palmar arterial arch.

THE RADIAL ARTERY

This is the smaller of the two terminal branches of the brachial artery. It continues the direct line of this vessel. Just before passing from the anterior to the posterior surface of the wrist, the radial artery gives off a superficial palmar branch. This artery passes through the thenar muscles and runs superficial to the long flexor tendons, where it joins the superficial palmar arterial arch, the continuation of the ulnar artery. As the radial artery curves dorsally over the wrist, it passes deep to the tendons of the abductor pollicis longus and extensor pollicis brevis muscles. It then crosses the floor of the anatomical snuffbox and enters the palm of the hand by passing between the heads of the first dorsal interosseous muscle. The radial artery then passes between the two heads of the adductor pollicis muscle and joins the deep branch of the ulnar artery to form the deep palmar arterial arch. This arch is located between the long flexor tendons and the metacarpal bones. Three palmar metacarpal arteries arise from the deep palmar arch and run distally, where they join the common palmar digital arteries, which arise from the superficial palmar arterial arch.

THE SUPERFICIAL PALMAR ARTERIAL ARCH. This arch is located distal to the deep palmar arterial arch. Formed mainly by the ulnar artery. It is convex toward the digits and the middle of its convexity lies deep to the center of the proximal transverse crease of the palm. This arch gives rise to three common palmar digital arteries that anastomose with the palmar metacarpal arteries from the deep palmar arch. Each common palmar digital artery divides into a pair of proper palmar digital arteries, which run along the sides of the second to fourth digits.

The Deep Palmar Arterial Arch. This arch lies across the metacarpal bones, just distal to their

bases. Formed mainly by the radial artery. It is about a fingerbreadth closer to the wrist than the superficial palmar arterial arch. The deep arch gives rise to three palmar metacarpal arteries that run distally and join the common palmar digital arteries from the superficial palmar arterial arch.
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Get ability to demonstrate the lower limbs’ vessels 
1)  The epigastrica superficialis artery (arteria epigastrica superficialis) - arises from the front of the femoral artery about 1 cm. inferior the inguinal ligament, and, passing through the femoral sheath and the fascia cribrosa, turns superoanteriorly of the inguinal ligament, and ascends between the two layers of the superficial fascia of the abdominal wall nearly as far as the umbilicus, for blood supply of the skin of nearest to umbilicus region, to the superficial subinguinal lymph nodes,    the    superficial    fascia.    It anastomoses with branches of the inferior epigastric, and with its fellow of the opposite side.

2)  The superficial iliac circumflex artery (arteria circumphlexa ileum superficialis) - the smallest from the cutaneous branches, arises close to the preceding, and, piercing the fascia lata, runs lateraly, parallel with the inguinal ligament, as far as the crest of the ilium,   supply skin around of spina iliaca anterior superior,   the superficial fascia, and the superficial subinguinal lymph nodes. It anastomosing with the deep iliac circumflex, the superior gluteal and lateral femoral circumflex arteries.

3)  The external pudendal artery (arteria pudenda externa) give rise to:

3a) The superficial external pudendal artery (arteria pudenda externa superficialis) arises from the medial side of the femoral artery, and, after piercing the femoral sheath and fascia cribrosa, courses medially, across the spermatic cord (or round ligament of uterus), and supply skin on the lower part of the abdomen, the penis and scrotum in the male, and the labium majus in the female. It anastomosing with branches of the internal pudendal artery.

3b) The deep external pudendal artery (arteria pudenda externa profunda), rest more deeply, and passes medially across the pectineus and the adductor longus muscles, and is covered by the fascia lata, which it pierces at the medial side of the thigh. It supply perineum, skin of the scrotum and the labium majus. Its branches anastomose with the scrotal (or

labial) branches of the perineal artery. 4) The deep femoral artery (arteria profunda

femoris) -is a deep vessel, that is the largest branch of the femoral artery, and is the chief artery to the thigh. It arises from the lateral side of the femoral artery within the femoral triangle, about 4-cm inferior to the inguinal ligament. It runs lateral to the femoral artery and then passes posterior to it and the femoral vein. The profunda femoris artery leaves the femoral triangle between the pectineus and adductor longus muscles and descends posterior to the latter muscle, giving off perforating arteries that supply the adductor magnus and hamstring muscles. The medial and lateral circumflex femoral arteries, which are branches of the profunda femoris, supply the thigh muscles and the proximal end of the femur. 5a) the medial circumflex femoral artery (arteria circumphlexa femoris medialis) -is clinically important because it supplies most of the blood to the head and neck of the femur. It passes deeply between the iliopsoas and pectineus muscles to reach the posterior part of the thigh. It give rise following branches:

4a-1)   the   deep   branch    (ramus profundus);

4a-2)the ascending branch (ramus ascendens;

4a-3)the transverse branch (ramus transversus);

4a-4)the acetabular branch (ramus acetabularis.

b) the lateral circumflex femoral artery (arteria circumphlexa femoris medialis) -passes laterally, deep to the sartorius and rectus femoris muscles, and between the branches of the femoral nerve. Here, it divides into branches that supply the head and neck of the femur,   the muscles on the lateral side of the thigh. The lateral circumflex femoral artery give rise following branches:

4b-1)the descending branch (ramus descendens);                            L

4b-2)the ascending branch (ramus ascendens;

4b-3)the transverse branch (ramus transversus).

c)  the 1st, 2nd, and 3rd perforating arteries (rami perforantes primarius, secundarium, tertium)  - the three perforating encircle the shaft of the femur,

hugging it so closely that they must surely be torn if the shaft is fractured. They perforate the muscles they encounter. The perforating arteries are essentially muscular in this most muscular of regions, but one also supplies the nutrient artery to the femur. In general they give rise following branches, that supply region similar top the name: 5c-1)the genu descending branch

(ramus genus descendens); 5c-2)the saphenus branch (ramus

saphenus; 5c-3) the articulating branches (rami

articulares).

The term cruciate anastomoses is applied to the union of the medial and lateral femoral circumflex arteries with the inferior gluteal artery superiorly and the 1st perforating artery inferiorly.

6)  The mascular branches (rami musculares) - are variable, but big in number. They supply muscles of the thigh.

7)  The descending genu artery (arteria genu descendens) - is large descending branch that follows the anterior border of the vastus lateralis and supply the knee joint and anastomoses at the region of the knee.

THE POPLITEAL ARTERY

This vessel begins as soon as the femoral artery passes through the adductor hiatus in the tendon of the adductor magnus muscle. The popliteal artery is the continuation of the femoral artery. From its origin at the adductor hiatus, it passes inferolaterally through the fat of the popliteal fossa. It ends by dividing into THE ANTERIOR andTHE POSTERIOR TIBIAL ARTERIES at the inferior border of the popliteus muscle. The popliteal artery is located deeply throughout its course. Anteriorly, from proximal to distal, it lies against the fat on the posterior surface of the femur, the fibrous capsule of the knee joint, and the popliteus fascia. Posteriorly, from proximal to distal, it lies deep to the semimembranosus muscle, popliteal vein, tibial nerve, and gastrocnemius muscle. Branches of the popliteal artery are numerous. They supply the skin on the posterior aspect of the leg and the muscles of the thigh. The leg genicular branches of the popliteal artery, are five are five in number and supply the articular capsule and the ligaments of the knee joint. The branches of popliteal artery are:

1.  The lateral superior genicular artery (arteria genu superior iateralis);

2.  The lateral inferior genicular artery (arteria genu inferior Iateralis);

3.  The medial superior genicular artery (arteria genu superior medialis);

4.  The medial inferior genicular artery (arteria genu inferior medialis);

5.  The middle genicular artery (arteria genu media).

All above described vessels form genicular anastomoses is an important network of arterial vessels around the knee, the patella and the proximal ends of the tibia and fibula. They for a superficial network of arterial vessels between the fascia and skin, superior and inferior to the patella, and in the fat, just posterior to the patella. A deep network of arterial vessels also lies on the articular capsule of the knee joint and on the condyles of the femur and tibia. In addition to supplying the capsule of the knee joint, these arteries supply the adjacent bones.

6.  The sural arteries (arteriae surales) - to sulal muscles.

7. The muscular branches (rami musculares)

which   supply  the  soleus,hamstring, gastrocnemius, and plantaris muscles.

CLINICAL ORIENTATION.

The superior muscular branches of the popliteal artery have clinically important anastomoses with the terminal partoftheprofundafemoris and gluteal arteries. A cutaneous branch of the popliteal artery, the superficial sural artery accompanies the small saphenous vein. As already mentioned, the popliteal artery device into two terminal branches: THE ANTERIOR and THE POSTERIOR TIBIAL ARTERIES.

THE POSTERIOR TIBIAL ARTERY

This vessel, the larger terminal branch of the popliteal artery, and begins at the distal border of the popliteus muscle. The posterior tibial artery passes deep to the origin of the soleus muscle, and after giving off the fibular (peroneal) artery, its largest branch, it passes inferomedially on the posterior surface of the tibialis posterior muscle. During its descent, the tibial nerve and two venae comitantes, deep to the transverse crural intermuscular septum accompany it. At the ankle the posterior tibial artery runs posterior to the medial malleolus, from which it is separated by the tendons of the tibialis posterior and flexor digitorum longus muscles. Inferior to the medial

malleolus, it runs between the tendons of the flexor hallucis longus and flexor digitorum longus muscles. Deep to flexor retinaculum and the origin of the abductor hallucis muscle, the posterior tibial artery divides into medial and lateral plantar arteries. Most of the muscular branches of the posterior tibial artery are unnamed, but its most important one is the fibular artery.

THE FIBULAR OR PERONEAL ARTERY

is the largest and most important branch of the posterior tibial artery (arteria tibialis posterior), and begins inferior to the distal border of the popliteus muscle and the tendinous arch of the soleus. It descends obliquely toward the fibula and passes along its medial side within the flexor hallucis longus muscle, or between it and the intermuscular septum and tibialis posterior muscle. It gives off:

1) The muscular branches (rami musculares) - are variable, but big in number. They supply the popliteus and other muscles in the posterior and lateral compartments of the leg.

2)  The nutrient artery to the fibula (arteria nutritia fibularis) - usually pierces the interosseous membrane and passes to the dorsum of the foot, where it anastomoses with the arcuate artery. It supply fibula.

3)  The circumflex fibular artery (ramus circumphlexus fibulae), is a branch of the posterior tibial, that arises from the posterior tibial at the knee and passes laterally over the neck of the fibula to the anastomoses around the knee.

4)  The nutrient artery of the tibia (arteria nutritia tibiais) - is the largest nutrient artery in the body, which arises from the posterior tibial artery near its origin. The nutrient foramen through which it passes is just distal to the soleal line on the posterior surface of the tibia.

5)  The calcanean arteries (rami calcanei), which supply the tissues of the heel. They pass medial and posterior to the tendo calcaneus and anastomose with branches of the fibular artery.

6)  A malleolar branches (rami malleolares mediales) joins the network of vessels on the medial malleolus, and supply around located tissues. The pulse of the posterior tibial artery can usually be palpated about halfway between the posterior surface of the medial malleolus and the medial border of the tendo calcaneus.

THE ANTERIOR TIBIAL ARTERY

The anterior tibial artery and its branches supply structures in the anterior crural department.

It is the smaller of the terminal branches of the popliteal artery, the anterior tibial begins opposite the inferior border of the popliteus muscle. It ends at the ankle joint, midway between the malleoli where it becomes as thf dorsalis p©die irtf ry. From its origin, the anterior tibial artery passes anteriorly through the interosseous membrane. It then descends on the anterior surface of this membrane between the extensor hallucis longus and tibialis anterior muscles with the deep fibular nerve. In the distal part of the leg, the anterior tibial artery lies on the tibia. In addition to supplying muscles in the anterior crural compartment, the anterior tibial artery has several other below named branches:

1)  The anterior tibial re§urrent artery (arteria

recurens tibialis anterior);

2)  The pe§t§rier tibial reeurrent artery

(arteria recurens tibialis posterior) join the anastomoses around the knee region, and

supply soft tissues around it.

3)  The medial anterior malleolar artery (arteria malleolaris anterior medialis);

4)  The lateral anterior malleolar artery (arteria malleolaris anterior lateralis) -

ramify over the medial and lateral malleoli, respectively, contributing to the arterial networks around the ankle, and supply soft tissues around it.

Later two vessels participates fortmation of rete malleolare mediate and rete malleolare laterale.

ARTERIES OF THE FOOT

The arteries of the foot are the terminal branches of the anterior and posterior tibial arteries. They can be separate into;

1)  The arteries of the dorsum of the foot (arteriae dorsalis pedis);

2) The arteries in the sole of the foot (arteriae plantares pedis).
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Practical skills: muscles, topography and the lower limb’s vessels
THE FEMORAL ARTERY

This large vessel, is the continuation of the external iliac artery, provides the chief arterial supply to the lower limb. It enters the femoral triangle deep to the midpoint of the inguinal ligament and lateral to the femoral vein. The femoral artery is located posterior to the deep fascia, whereas the great saphenous vein is in the superficial fascia (Fig. 130; Fig. 131). The femoral artery descends on the psoas major, pectineus, and adductor longus muscles in the floor of the femoral triangle. It bisects the femoral triangle and at its apex the femoral artery runs deep to the sartorius muscle within the adductor canal. With the thigh slightly flexed and laterally rotated, the artery runs from the midpoint between the pubic symphysis and the anterior

superior iliac spine and along the superior two-thirds of a line running towards the adductor tubercle. Femoral artery give arise lower described arteries:

1)  The epigastrica superficialis artery (arteria epigastrica superficialis) - arises from the front of the femoral artery about 1 cm. inferior the inguinal ligament, and, passing through the femoral sheath and the fascia cribrosa, turns superoanteriorly of the inguinal ligament, and ascends between the two layers of the superficial fascia of the abdominal wall nearly as far as the umbilicus, for blood supply of the skin of nearest to umbilicus region, to the superficial subinguinal lymph nodes,    the    superficial    fascia.    It anastomoses with branches of the inferior epigastric, and with its fellow of the opposite side.

2)  The superficial iliac circumflex artery (arteria circumphlexa ileum superficialis) - the smallest from the cutaneous branches, arises close to the preceding, and, piercing the fascia lata, runs lateraly, parallel with the inguinal ligament, as far as the crest of the ilium,   supply skin around of spina iliaca anterior superior,   the superficial fascia, and the superficial subinguinal lymph nodes. It anastomosing with the deep iliac circumflex, the superior gluteal and lateral femoral circumflex arteries.

3)  The external pudendal artery (arteria pudenda externa) give rise to:

3a) The superficial external pudendal artery (arteria pudenda externa superficialis) arises from the medial side of the femoral artery, and, after piercing the femoral sheath and fascia cribrosa, courses medially, across the spermatic cord (or round ligament of uterus), and supply skin on the lower part of the abdomen, the penis and scrotum in the male, and the labium majus in the female. It anastomosing with branches of the internal pudendal artery.

3b) The deep external pudendal artery (arteria pudenda externa profunda), rest more deeply, and passes medially across the pectineus and the adductor longus muscles, and is covered by the fascia lata, which it pierces at the medial side of the thigh. It supply perineum, skin of the scrotum and the labium majus. Its branches anastomose with the scrotal (or

labial) branches of the perineal artery. 4) The deep femoral artery (arteria profunda

femoris) -is a deep vessel, that is the largest branch of the femoral artery, and is the chief artery to the thigh. It arises from the lateral side of the femoral artery within the femoral triangle, about 4-cm inferior to the inguinal ligament. It runs lateral to the femoral artery and then passes posterior to it and the femoral vein. The profunda femoris artery leaves the femoral triangle between the pectineus and adductor longus muscles and descends posterior to the latter muscle, giving off perforating arteries that supply the adductor magnus and hamstring muscles. The medial and lateral circumflex femoral arteries, which are branches of the profunda femoris, supply the thigh muscles and the proximal end of the femur. 5a) the medial circumflex femoral artery (arteria circumphlexa femoris medialis) -is clinically important because it supplies most of the blood to the head and neck of the femur. It passes deeply between the iliopsoas and pectineus muscles to reach the posterior part of the thigh. It give rise following branches:

4a-1)   the   deep   branch    (ramus profundus);

4a-2)the ascending branch (ramus ascendens;

4a-3)the transverse branch (ramus transversus);

4a-4)the acetabular branch (ramus acetabularis.

b) the lateral circumflex femoral artery (arteria circumphlexa femoris medialis) -passes laterally, deep to the sartorius and rectus femoris muscles, and between the branches of the femoral nerve. Here, it divides into branches that supply the head and neck of the femur,   the muscles on the lateral side of the thigh. The lateral circumflex femoral artery give rise following branches:

4b-1)the descending branch (ramus descendens);                            L

4b-2)the ascending branch (ramus ascendens;

4b-3)the transverse branch (ramus transversus).

c)  the 1st, 2nd, and 3rd perforating arteries (rami perforantes primarius, secundarium, tertium)  - the three perforating encircle the shaft of the femur,

hugging it so closely that they must surely be torn if the shaft is fractured. They perforate the muscles they encounter. The perforating arteries are essentially muscular in this most muscular of regions, but one also supplies the nutrient artery to the femur. In general they give rise following branches, that supply region similar top the name: 5c-1)the genu descending branch

(ramus genus descendens); 5c-2)the saphenus branch (ramus

saphenus; 5c-3) the articulating branches (rami

articulares).

The term cruciate anastomoses is applied to the union of the medial and lateral femoral circumflex arteries with the inferior gluteal artery superiorly and the 1st perforating artery inferiorly.

6)  The mascular branches (rami musculares) - are variable, but big in number. They supply muscles of the thigh.

7)  The descending genu artery (arteria genu descendens) - is large descending branch that follows the anterior border of the vastus lateralis and supply the knee joint and anastomoses at the region of the knee.

THE POPLITEAL ARTERY

This vessel begins as soon as the femoral artery passes through the adductor hiatus in the tendon of the adductor magnus muscle. The popliteal artery is the continuation of the femoral artery. From its origin at the adductor hiatus, it passes inferolaterally through the fat of the popliteal fossa. It ends by dividing into THE ANTERIOR andTHE POSTERIOR TIBIAL ARTERIES at the inferior border of the popliteus muscle. The popliteal artery is located deeply throughout its course. Anteriorly, from proximal to distal, it lies against the fat on the posterior surface of the femur, the fibrous capsule of the knee joint, and the popliteus fascia. Posteriorly, from proximal to distal, it lies deep to the semimembranosus muscle, popliteal vein, tibial nerve, and gastrocnemius muscle. Branches of the popliteal artery are numerous. They supply the skin on the posterior aspect of the leg and the muscles of the thigh. The leg genicular branches of the popliteal artery, are five are five in number and supply the articular capsule and the ligaments of the knee joint. The branches of popliteal artery are:

1.  The lateral superior genicular artery (arteria genu superior iateralis);

2.  The lateral inferior genicular artery (arteria genu inferior Iateralis);

3.  The medial superior genicular artery (arteria genu superior medialis);

4.  The medial inferior genicular artery (arteria genu inferior medialis);

5.  The middle genicular artery (arteria genu media).

All above described vessels form genicular anastomoses is an important network of arterial vessels around the knee, the patella and the proximal ends of the tibia and fibula. They for a superficial network of arterial vessels between the fascia and skin, superior and inferior to the patella, and in the fat, just posterior to the patella. A deep network of arterial vessels also lies on the articular capsule of the knee joint and on the condyles of the femur and tibia. In addition to supplying the capsule of the knee joint, these arteries supply the adjacent bones.

6.  The sural arteries (arteriae surales) - to sulal muscles.

7. The muscular branches (rami musculares)

which   supply  the  soleus,hamstring, gastrocnemius, and plantaris muscles.

CLINICAL ORIENTATION.

The superior muscular branches of the popliteal artery have clinically important anastomoses with the terminal partoftheprofundafemoris and gluteal arteries. A cutaneous branch of the popliteal artery, the superficial sural artery accompanies the small saphenous vein. As already mentioned, the popliteal artery device into two terminal branches: THE ANTERIOR and THE POSTERIOR TIBIAL ARTERIES.

THE POSTERIOR TIBIAL ARTERY

This vessel, the larger terminal branch of the popliteal artery, and begins at the distal border of the popliteus muscle. The posterior tibial artery passes deep to the origin of the soleus muscle, and after giving off the fibular (peroneal) artery, its largest branch, it passes inferomedially on the posterior surface of the tibialis posterior muscle. During its descent, the tibial nerve and two venae comitantes, deep to the transverse crural intermuscular septum accompany it. At the ankle the posterior tibial artery runs posterior to the medial malleolus, from which it is separated by the tendons of the tibialis posterior and flexor digitorum longus muscles. Inferior to the medial

malleolus, it runs between the tendons of the flexor hallucis longus and flexor digitorum longus muscles. Deep to flexor retinaculum and the origin of the abductor hallucis muscle, the posterior tibial artery divides into medial and lateral plantar arteries. Most of the muscular branches of the posterior tibial artery are unnamed, but its most important one is the fibular artery.

THE FIBULAR OR PERONEAL ARTERY

is the largest and most important branch of the posterior tibial artery (arteria tibialis posterior), and begins inferior to the distal border of the popliteus muscle and the tendinous arch of the soleus. It descends obliquely toward the fibula and passes along its medial side within the flexor hallucis longus muscle, or between it and the intermuscular septum and tibialis posterior muscle. It gives off:

1) The muscular branches (rami musculares) - are variable, but big in number. They supply the popliteus and other muscles in the posterior and lateral compartments of the leg.

2)  The nutrient artery to the fibula (arteria nutritia fibularis) - usually pierces the interosseous membrane and passes to the dorsum of the foot, where it anastomoses with the arcuate artery. It supply fibula.

3)  The circumflex fibular artery (ramus circumphlexus fibulae), is a branch of the posterior tibial, that arises from the posterior tibial at the knee and passes laterally over the neck of the fibula to the anastomoses around the knee.

4)  The nutrient artery of the tibia (arteria nutritia tibiais) - is the largest nutrient artery in the body, which arises from the posterior tibial artery near its origin. The nutrient foramen through which it passes is just distal to the soleal line on the posterior surface of the tibia.

5)  The calcanean arteries (rami calcanei), which supply the tissues of the heel. They pass medial and posterior to the tendo calcaneus and anastomose with branches of the fibular artery.

6)  A malleolar branches (rami malleolares mediales) joins the network of vessels on the medial malleolus, and supply around located tissues. The pulse of the posterior tibial artery can usually be palpated about halfway between the posterior surface of the medial malleolus and the medial border of the tendo calcaneus.

THE ANTERIOR TIBIAL ARTERY

The anterior tibial artery and its branches supply structures in the anterior crural department.

It is the smaller of the terminal branches of the popliteal artery, the anterior tibial begins opposite the inferior border of the popliteus muscle. It ends at the ankle joint, midway between the malleoli where it becomes as thf dorsalis p©die irtf ry. From its origin, the anterior tibial artery passes anteriorly through the interosseous membrane. It then descends on the anterior surface of this membrane between the extensor hallucis longus and tibialis anterior muscles with the deep fibular nerve. In the distal part of the leg, the anterior tibial artery lies on the tibia. In addition to supplying muscles in the anterior crural compartment, the anterior tibial artery has several other below named branches:

1)  The anterior tibial re§urrent artery (arteria

recurens tibialis anterior);

2)  The pe§t§rier tibial reeurrent artery

(arteria recurens tibialis posterior) join the anastomoses around the knee region, and

supply soft tissues around it.

3)  The medial anterior malleolar artery (arteria malleolaris anterior medialis);

4)  The lateral anterior malleolar artery (arteria malleolaris anterior lateralis) -

ramify over the medial and lateral malleoli, respectively, contributing to the arterial networks around the ankle, and supply soft tissues around it.

Later two vessels participates fortmation of rete malleolare mediate and rete malleolare laterale.

ARTERIES OF THE FOOT

The arteries of the foot are the terminal branches of the anterior and posterior tibial arteries. They can be separate into;

1)  The arteries of the dorsum of the foot (arteriae dorsalis pedis);

2) The arteries in the sole of the foot (arteriae plantares pedis).

1) THE ARTERIES OF THE DORSUM OF

THE FOOT

1a) The dorsalis pedis artery (artsrla dorsalis pedis is the direct continuation of the anterior tibial artery distal to the ankle joint. It begins midway between the malleoli and runs anteromedially, deep to the inferior extensor retinaculum, to the posterior end of the first interosseous space (Fig. 132). Here it divides into:

1a -1) the deep plantar artery (arteria plantaris profundus), which passes to the sole of the foot. The deep plantar artery passes deeply through the first interosseous space to join the lateral plantar artery and form the deep plantar arch.

1a = 2) the areuate artery (arteria arcuata) - runs laterally across the bases of the metatarsal bones, deep to the extensor tendons, where it gives off the second, third, and fourth dorsal metatarsal arteries. These vessels run to the clefts of the toes where each of them divides into two dorsal digital arteries for the sides of adjoining toes. In general arcuate atery give risre following arteries

1a=2a) th§ d§r§al metatar§al art§ri§§

(arteriae metatarseae dorsales);

1a=2&) the d§r§al digital arteries

(arteriae digitales dorsales);

1a=2§) the deep plantar fcran§he§

(ramus planaris pofundus).

Palpation of the dorsalis pedis pulse is essential, particularly in suspected cases of intermittent claudication (cramps in the calf brought on by exercise and relieved by rest). The dorsalis pedis pulse can usually be felt on the dorsum of the foot, where the artery passes over the navicular and cuneiform bones just lateral to the extensor hallucis longus tendon. It may also be felt distal to this at the proximal end of the first interosseous space. A diminished or absent dorsalis pedis pulse suggests arterial insufficiency. In 14% of people the dorsalis pedis artery is absent or is too small to palpate, or it may not be in its usual position (Fig. 133; Fig. 134).

2) THE ARTERIES IN THE SOLE OF THE FOOT

These arteries are derived from the posterior tibial

artery. It divides deep to the abductor hallucis

muscle to form:

2-1. The medial plantar artery (arteria plantaris medialis) - is the smaller of the two terminal branches of the posterior tibial artery, arises deep to the flexor retinaculum, midway between the medial malleolus and the prominence of the heel. It passes distally on the medial side of the foot between the abductor hallucis and flexor digitorum brevis muscles. The medial plantar artery supplies branches to the medial side of the great digit and during its course gives off: 2-1 a) the muscular or deep branches (rami musculares seu profuni); 2-1b) the cutaneous or superficial branches (rami superficiales seu cutanei); 2-1 c) the articular or deep branches (rami

articulares seu profuni). 2. The lateral plantar artery - is the larger of the two terminal branches of the posterior tibial artery. It arises deep to the flexor retinaculum and runs obliquely across the sole of the foot on the lateral side of the lateral plantar nerve, between the flexor digitorum brevis and quadratus plantar muscles. When it reaches the base of the fifth metatarsal bone, it curves medially between the third and fourth muscular layers. It terminates at the point where it joins the deep plantar branch of the dorsalis pedis artery to form the plantar arterial arch. The lateral plantar artery gives off:

2-2a)   the calcaneal branches (ramus

calcaneus);

2-2b)  the    cutaneous    branches

(ramus cutaneus);

2-2c)   the muscular branches (ramus

muscularis);

2-2d)  the articular branches (ramus

articularis).

THE PLANTAR ARTERIAL ARCH

This arch begins at the base of the fifth metatarsal bone as the continuation of the lateral plantar artery. It is completed medially by union with the deep plantar artery, a branch of the dorsalis pedis artery. As it crosses the foot, the plantar arch gives off four plantar metatarsal arteries, three perforating arteries, and branches to the tarsal joints and the muscles in the sole of the foot. These arteries join with the superficial branches of the medial and lateral plantar arteries to form the plantar digital arteries.
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Get ability to demonstrate nervous branches of the upper limb 
Brachial Plexus

The brachial plexus is formed in the posterior triangle of the neck by the union of the anterior rami of the fifth, sixth, seventh, and eighth cervical and the first thoracic spinal nerves . This plexus is divided into roots, trunks, divisions, and cords. The roots of C5 and 6 unite to form the upper trunk, the root of C7 continues as the middle trunk, and the roots of C8 and T1 unite to form the lower trunk. Each trunk then divides into anterior and posterior divisions. The anterior divisions of the upper and middle trunks unite to form the lateral cord, the anterior division of the lower trunk continues as the medial cord, and the posterior divisions of all three trunks join to form the posterior cord.
 The roots of the brachial plexus enter the base of the neck between the scalenus anterior and the scalenus medius muscles . The trunks and divisions cross the posterior triangle of the neck, and the cords become arranged around the axillary artery in the axilla . Here, the brachial plexus and the axillary artery and vein are enclosed in the axillary sheath.
All three cords of the brachial plexus lie above and lateral to the first part of the axillary artery. The medial cord crosses behind the artery to reach the medial side of the second part of the. The posterior cord lies behind the second part of the artery, and the lateral cord lies on the lateral side of the second part of the artery. Thus, the cords of the plexus have the relationship to the second part of the axillary artery that is indicated by their names.

 The branches of the different parts of the brachial plexus are as follows:

· Roots
Dorsal scapular nerve (C5)

Long thoracic nerve (C5, 6, and 7)

· Upper trunk
Nerve to subclavius (C5 and 6)

Suprascapular nerve (supplies the supraspinatus and infraspinatus muscles)

· Lateral cord
Lateral pectoral nerve

Musculocutaneous nerve

Lateral root of median nerve

· Medial cord
Medial pectoral nerve

Medial cutaneous nerve of arm and medial cutaneous nerve of forearm

Ulnar nerve

Medial root of median nerve

· Posterior cord
Upper and lower subscapular nerves

Thoracodorsal nerve

Axillary nerve

Radial nerve
Suprascapular Nerve

Axillary Nerve

    Musculocutaneous Nerve

Median Nerve

Ulnar Nerve

Radial Nerve
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Practical skills: muscles, topography, vessels and nerves of the upper limb
THE AXILLARY ARTERY

This large vessel begins at the lateral border of the first rib, is the continuation of the subclavian artery. The axillary artery is derived from 7-th cervical intersegmental, and ends at the inferior border of the teres major muscle, where it passes into the arm and becomes the brachial artery. During its course through the axilla, the axillary artery passes posterior to the pectoralis minor muscle. The axillary artery is divided into three parts by this muscle:

There are many arterial anastomoses around the scapula. Several vessels join to form networks on both of its surfaces: dorsal scapular, suprascapular, and subscapular. The clinical importance of the collateral circulation that is possible owing to these anastomoses becomes apparent during ligation of an injured axillary or

subclavian artery. For example, the axillary artery may be ligated between the thyrocervical trunk and the subscapular artery. In this case, the direction of blood flow in the subscapular artery is reversed and blood reaches the distal portion of the axillary artery first. The subscapular artery receives its blood through several anastomoses with the suprascapular artery, transverse cervical artery, and some intercostal arteries. Ligation of the axillary artery distal to the subscapular artery cuts off the blood supply to the arm.

1.  THE FIRST PART OF THE AXILLARY ARTERY (trigonum claviopectorale). The

first part of the axillary artery is enclosed in the axillary sheath, along with the axillary vein and the brachial plexus. It has only one branch:

a) The superior thoracic artery or supreme or highest thoracic artery (arteria thoracica superior) - helps to supply the first and second intercostal spaces and the superior part of the serratus anterior muscle.

b. The thoracoacromial artery (arteria thoracoacromialis) - is a short wide trunk, which arises from the axillary artery, deep to the pectoralis minor muscle. It pierces the costocoracoid membrane, which is part of the clavipectoral fascia. It then divides into four branches:

a1) the acromial (ramus acromialis) -supply region of acromion and participate in formation of rete acromiale;

a2) the deltoid (ramus deltoideus) - supply deltoid muscle;

a3) the pectoral (ramus pectoralis) - supply pectoralis muscles;

a4) the clavicular (ramus clavicularis) -supply sternoclavicular joint, and pectoralis muscles;

2.  THE SECOND PART OF THE AXILLARY ARTERY (trigonum pectorale). This part lies deep to the pectoralis minor muscle. The second part of the axillary artery has one branch:

b. The lateral thoracic artery (arteria thoracica lateralis) - descends along the axillary border of the pectoralis minor muscle. It supplies the pectoral muscles and the axillary lymph nodes. The lateral thoracic artery is large in women, and is an important source of blood to the lateral part of the mammary gland.

3. THE THIRD PART OF THE AXILLARY ARTERY (trigonum subpectorale). This part extends from the inferior border of the pectoralis minor muscle to the inferior border of the teres major muscle. It has three branches:

3a) the subscapular artery (arteria subscapularis) - the largest branch of the axillary artery, descends along the lateral border of the subscapularis muscle and divides into:

3a-1) The circumflex scapular or Kruveilhier's artery (arteria circumphlexa scapula) - passes around the lateral border of the scapula to supply muscles on the dorsum of the scapula.

3a-2) The thoracodorsal artery (arteria thoracodorsalis) - continues the general course of the subscapular artery to supply adjacent muscles, principally the latissimus dorsi.

3-b) the anterior circumflex humeral artery (arteria circumflexa humeri anterior) -

passes laterally, deep to the coracobrachialis and biceps brachii muscles. It gives off an ascending branch that supplies the shoulder, but the main artery winds around the surgical neck of the humerus. This artery do not take part in scapular anastomoses.

3c) the posterior circumflex humeral artery (arteria circumflexa humeri posterior) - the larger artery passes through the posterior wall of the axilla through the quadrangular space with the axillary nerve to supply the surrounding muscles (the deltoid and triceps brachii).

ARTERIES OF THE ARM THE BRACHIAL ARTERY

It (arteria brachialis) begins at the inferior border of the teres major as the continuation of the axillary artery. It runs inferiorly and slightly laterally on the medial side of the biceps brachii muscle, in medial groove to biceps to the cubital fossa, where it ends opposite the neck of the radius (Fig. 114). Under cover of the bicipital aponeurosis, the brachial artery divides into the radial and ulnar arteries. A line connecting the midpoint of the clavicle with the midpoint of the

cubital fossa represents its course through the arm. This main artery provides the principal arterial supply to the arm. The brachial artery is superficial and palpable throughout its course. At first it lies medial to the humerus and then anterior to it. It lies anterior to the triceps and brachialis muscles and is overlapped by the coracobrachialis and biceps muscles. As the brachial artery passes inferiorly and slightly laterally, it accompanies the median nerve, which crosses anterior to the artery in the middle of the arm. In the cubital fossa the bicipilal aponeurosis covers and protects the median nerve and brachial artery, and it separates them from the medial cubital vein. The named branches of the brachial artery are:

1. The muscular branches (rami musculares)

- during its course through the arm, the brachial artery gives rise to many unnamed branches, mainly from its lateral side for suppling of near located brachialis, coracobrachialis, and biceps brachii muscles.

2. The superior ulnar collateral artery (arteria

collateralis ulnaris superior) - arises from the brachial artery near the middle of the arm and accompanies the ulnar nerve posterior to the medial epicondyle of the humerus. Here, it anastomoses with the posterior ulnar recurrent branch of the ulnar artery and the inferior ulnar collateral artery, a branch of the brachial artery. It supply elbow joint and soft tissues around it.

3.  The inferior ulnar collateral artery (arteria collateralis ulnaris superior) - arises from the brachial artery about 5 cm proximal to the elbow joint. It then passes inferomedially, anterior to the medial epicondyle of the humerus, where it joins the anastomoses of the elbow region. It supply elbow joint and soft tissues around it.

4.  The nutrient humeral arteries (arteriae nutriciae) - arises from the brachial artery or from deep brachial artery and passes around the middle of the arm, and enters the nutrient canal on the anteromedial surface of the humerus. It supply humerous bone  as an organ.

5.  The profunda brachii artery or deep brachial artery (arteria profunda brachii)

-is the largest branch of the brachial artery, and it has the most superior origin. It accompanies the radial nerve in its posterior course in the radial groove. This artery and canal run toward the elbow. Posterior to the humerus, the profunda brachii, or deep brachial, artery divides into: 5a     the anterior descending branch form

the arterial anastomoses around the

elbow region; 5b     the posterior descending branch,

which  help to  form  the arterial

anastomoses around the elbow

region; 5c     the     deltoid     branch     (ramus

deltoideus) - to deltoid muscle;

The vessels engaged in anastomosis around the elbow joint may be conveniently divided into those situated anteriorly and posteriorly to the medial and lateral epicondyles of the humerus.

The branches, that anastomose anteriorly of the medial epicondyle are:

a) the anterior branch of the inferior ulnar collateral artery,

b) the anterior ulnar recurrent artery,

c)  the anterior branch of the superior ulnar collateral artery.

The branches, that anastomose posteriorly the medial epicondyle are:

a)  the inferior ulnar collateral artery,

b) the posterior ulnar recurrent artery,

c)  the posterior branch of the superior ulnar collateral artery.

The branches, that anastomose anteriorly to the lateral epicondyle are:

a)  the radial recurrent artery

b) the terminal part of the profunda brachii artery.

The branches, that anastomose posteriorly the lateral epicondyle (perhaps more properly described as being situated between the lateral epicondyle and the olecranon) are:

a)  the inferior ulnar collateral artery,

b) the interosseous recurrent artery,

c)  the radial collateral branch of the profunda brachii artery.

There is also an arch of anastomosis superior the olecranon, formed by the interosseous recurrentartery joining with the inferior ulnar collateral and posterior ulnar recurrent artery.

CLINICAL ORIENTATION.

The brachial artery is doubled in 20% of cases during all or part of its course. In these people one of the arteries lies superficial to the median nerve and is called the superficial brachial

artery. The arterial anastomoses around the elbow provide a functionally and surgically important collateral circulation. The brachial artery may be clamped or even ligated distal to the inferior ulnar collateral artery without producing tissue damage. The anatomical basis for this is that the ulnar and radial arteries still receive sufficient blood through the anastomoses around the elbow.

ARTERIAL BLOOD PRESSURE levels are routinely measured using a sphygmometer, consisting of an inflatable cuff and a mercury manometer. The cuff is placed around the arm and inflated with air until it compresses the

brachial artery against the humerus and occludes it. A stethoscope is placed over the artery in the cubital fossa, just medial to the biceps tendon. As the pressure in the cuff is reduced, blood begins to spurt through the artery. The first audible spurt indicates the systolic blood pressure, and second - diastolic.

The surge of blood that occurs at each contraction is transmitted through the elastic walls of the entire arterial system where it can be detected as the pulse. Even during the brief interval when the heart is relaxed - called diastole - there is still pressure in the arteries. When the heart contracts - called systole - the pressure increases. Blood pressure is expressed as two numbers, e.g., 120/80. The first is the pressure during systole. The second number is the pressure at diastole. Although blood pressure can vary greatly in an individual, continual high pressure - especially diastolic pressure - may be the symptom or cause of a variety of ailments. The medical term for high blood pressure is hypertension.

COLLATERAL CIRCULATION. After the application of a ligature to the brachial artery in the upper third of the arm, the circulation is carried on by branches from the humeral circumflex and subscapular arteries anastomosing with ascending branches from the profunda brachii.

If the artery be ligated (tied) inferior the origin of the profunda brachii and superior ulnar collateral arteries, the circulation is maintained by the branches of these two arteries anastomosing with the inferior ulnar collateral, the radial and ulnar recurrents, and the dorsal interosseous arteries.

AN ANEURYSM - is an abnormal dilation of a

blood vessel. This involves all layers of the vessel wall. They pose a risk to health due to their potential to rupture, thrombose or embolize. The most common blood vessels involved are the abdominal and thoracic aorta, and circle of Willis (brain). Aneurysms of the subclavian artery (under the clavicle) are uncommon, accounting for less than 1% of all peripheral aneurysms. The most common causes are arteriosclerosis (hardening of the arteries), thoracic outlet obstruction (a mechanical, poststenotic dilation), post-traumatic (i.e. gun-shot, blunt trauma), aberrant (malposition) right subclavian artery and miscellaneous (Fig. 105). Rare causes include: syphilis, tuberculosis and abnormalities of the vessel wall (fibromuscular dysplasia). Thromboembolism (distal travel of atherosclerotic debris or vessel wall thrombus) can lead to limb-threatening complications. As with any surgical procedure, recovery time varies depending on the underlying health of the individual and the magnitude of the operation.

ARTERIES OF THE FOREARM

The brachial artery ends opposite the neck of the radius in the inferior part of the cubital fossa by dividing into its two terminal branches. The two main arteries in the forearm are THE RADIAL (ARTERIA RADIALIS) and THE ULNAR (ARTERIA ULNARIS) ARTERIES. Each of these vessels has several branches.

THE ULNAR ARTERY

The ulnar artery (arteria ulnaris) begins near the neck of the radius, just medial to the biceps tendon. The ulnar artery passes inferomedially deep to the pronator teres muscle. In company with the median nerve, the ulnar artery passes between the ulnar and radial heads of the flexor digitorum superficialismuscle. About midway, between the elbow and wrist, the ulnar artery crosses posterior to the median nerve to reach the medial side of the forearm, where it lies on the flexor digitorum profundus muscle. It is the larger of the two terminal branches of the brachial artery. It makes a gentle curve as it passes from the cubital fossa to the medial side of the forearm.

In the distal two-thirds of the forearm, the ulnar artery lies lateral to the ulnar nerve. It leaves the forearm by passing superficial to the flexor retinaculum on the lateral side, of the pisiform bone. At the wrist, the ulnar artery and nerve lie

lateral to the tendon on the flexor carpi ulnaris muscle, where they are covered only by fascia and skin. The ulnar nerve and artery are usually covered by the superficial part of the flexor retinaculum. The pulsations of the ulnar artery can sometimes be felt where it passes anterior to the head of the ulna. In general these branches supply medial muscles in the forearm and hand, the common flexor synovial sheath, and the ulnar nerve.

1.  The  recurrent  ulnar artery  (arteria

recurrens ulnaris) - have two branches:

a) the anterior ulnar recurrent artery

(arteria recurrens ulnaris anterior) -arises from the ulnar just inferior to the elbow joint and runs superiorly between the brachialis and pronator teres muscles. It supplies the brachialis and pronator teres muscles and anastomoses with the inferior ulnar collateral artery, a branch of the brachial, thereby participating in the arterial anastomoses around the elbow.

b) the posterior ulnar recurrent artery (arteria recurrens ulnaris posterior) -

arises from the ulnar distal to the anterior ulnar recurrent artery. It passes superiorly, posterior to the medial epicondyle, where it lies deep to the tendon of the flexor carpi ulnaris muscle. It supplies adjacent muscles and then takes part in the arterial anastomosis around the elbow.

2.  The common interosseous artery     teria interossea communis) - is a short branch of the ulnar artery, which arises in the distal part of the cubital fossa and divides into:

2a the anterior interosseous artery (arteria interosseus anterit - passes distally on the interosseous membrane to the proximal border of the pronator quadratus muscle. Here it pierces this membrane and continues distally to join the dorsal carpal arch. It also give rise the communicating with median nerve artery (arteria comitans n. me

2b the posterior interosseous artery (arteria interosseus poster!? - passes posteriorly between the bones of the forearm, just proximal to the interosseous membrane. It supplies muscles the forearm, just proximal to the interosseous membrane and then gives

off:

b-1) the posterior interosseous recurrent artery - which passes superiorly, posterior to the lateral epicondyle, and participates in the arterial anastomosis around the elbow.

3.  The muscular branches of the ulnar artery (rami musculares)- supply muscles on the medial side of the forearm, mainly the flexor-pronator group of muscles.

4.  The palmar carpal branch of the ulnar artery (ramus carpeus palmaris)- is a small branch that runs across the anterior aspect of the wrist, deep to the tendons of the flexor digitorum     profundus.     This     branch anastomoses with the palmar carpal branch of the radial artery to form the palmar carpal arch.

5.  The dorsal carpal branch of the ulnar artery (ramus carpeus dosalis)- arises just proximal to the pisiform bone. It passes across the dorsal surface of the wrist, deep to the extensor tendons, where it anastomoses with the deep carpal branch of the radial artery to form the dorsal carpal arch.

6.  The superficial palmar branch of the ulnar artery (ramus palmaris superficialis) - is

ending of ulnar artery, and continues into the palm as the superficial palmar arch.

7.  The deep palmar branch of the ulnar artery (ramus palmaris profundus) -

passes deeply in the hand, where it anastomoses with the radial artery and completes the deep palmar arch.

8.  The digital palmares communis arteries (arteriae digitales palmares communes).

It give rise:

8a.   the digital palmares proper arteries (arteriae digitales palmares propriae).

CLINICAL ORIENTATION.

Sometimes the brachial artery divides at a more proximal level than usual. In other cases the ulnar artery passes superficial to the flexor muscles within the superficial fascia. These variations must be kept in mind when performing venesections at the elbow. If an aberrant artery is mistaken for a vein and certain drugs are injected into it, the result can be disastrous.

THE RADIAL ARTERY

The radial artery (arteria radialis) begins in the cubital fossa opposite the neck of the radius, just medial to the biceps tendon. The radial artery is the smaller of the two terminal branches of the brachial and continues the direct line of this vessel. The course of the radial artery in the forearm can be represented by a line connecting the midpoint of the cubital fossa to a point just medial to the tip of the styloid process of the radius. The proximal part of the radial artery is overlapped by the fleshy belly of the brachioradialis muscle, which, when pulled laterally, reveals the entire length of the artery in the forearm. The radial artery lies on muscle until it comes into contact with the distal end of the radius, where it is covered only by superficial and deep fasciae and skin. This is the common site for measuring the pulse rate.

The radial artery leaves the forearm by winding around the lateral aspect of the radius and passing posteriorly between the lateral collateral ligament of the wrist joint and the tendons of the abductor pollicis longus and extensor pollicis brevis muscles. The radial artery crosses the floor of the anatomical snuff box, formed by the scaphoid and trapezium bones. It ends by completing the deep palmar arterial arch in conjunction with the ulnar artery.

Branches of the radial artery in the forearm and at the wrist are (Fig. 116):

1. The muscular branches of the radial artery (rami musculares) _ supply muscles on the lateral side of the forearm.

2.  The  radial  recurrent artery  (arteria recurrens radialis) - arises from the lateral side of the radial artery, just distal to its origin, and ascends between the brachioradialis and brachialis   muscles.    It   supplies   the brachioradialis and brachialis muscles and the elbow joint and anastomoses with the radial collateral artery, a branch of the profunda brachii. Thereby it participates in the arterial anastomosis around the elbow.

3.  The superficial palmar branch of the radial artery (ramus palmaris superficialis) -

arises at the distal end of the radius, just proximal to the wrist. It passes through and sometimes over the muscles of the thenar eminence, which it supplies. It usually anastomoses with the terminal part of the ulnar artery to form a superficial palmar arterial arch.

4.  The palmar carpal branch of the radial artery (ramus carpeus palmaris)- is a small vessel that arises near the distal border of the pronator quadratus. It then runs across the wrist deep to the flexor tendons, where it anastomoses with the carpal branch of the ulnar artery and recurrent branches of the deep palmar arch to form the palmar carpal arch or network.

5.  The dorsal carpal branch of the radial artery (ramus carpeus dosalis) - runs

medially across the dorsal surface of the wrist, deep to the extensor tendons, where it anastomoses with the dorsal carpal branch of the ulnar artery and with the terminations of the anterior and posterior interosseus arteries to form the dorsal carpal arch.

6.  The first metacarpea dorsal artery (arteria metacarpea dorsalis prima) - to first and second fingers.

7.  The princeps pollicis artery or Tandler's artery (arteria princeps pollicis) - to the first finger.

8.  The radial indicis artery (arteria radialis indicis) to the second finger.

ARTERIES OF THE HAND

The radial and ulnar arteries and their branches provide all the blood to the hand.

THE ULNAR ARTERY

This is the larger of the two terminal branches of the brachial artery. It enters the palm on the lateral side of the ulnar nerve superficial to the flexor retinaculum. The ulnar artery passes lateral to the pisiform bone and then gives off a deep palmar branch before continuing across the palm as the superficial palmar arterial arch. The deep palmar branch passes through the hypothenar muscles and anastomoses with the radial artery, thereby completing the deep palmar arterial arch.

CLINICAL ORIENTATION.

The palmar arterial arches are typical, but several variations occur. For example, the ulnar artery may form the superficial palmar arterial arch alone. Because of the large number of arteries in the hand and digits, bleeding is usually profuse when these structures are lacerated. Often both ends of the bleeding artery must be tied to stop the hemorrhage because there are four transversely placed arterial arches that communicate with each other. In lacerations of the palmar arterial arches, it may be useless to ligate only one of the forearm arteries because they usually have numerous communications in the forearm and hand. Even simultaneous clamping of the ulnar and radial arteries proximal

to the wrist sometimes fails to stop all bleeding. To obtain a bloodless surgical operating field in the hand for treating complicated injuries, it may be necessary to compress the brachial artery and its branches proximal to the elbow. This prevents blood from reaching the arteries of the forearm and hand through the anastomoses around the elbow.

THE RADIAL ARTERY

This is the smaller of the two terminal branches of the brachial artery. It continues the direct line of this vessel. Just before passing from the anterior to the posterior surface of the wrist, the radial artery gives off a superficial palmar branch. This artery passes through the thenar muscles and runs superficial to the long flexor tendons, where it joins the superficial palmar arterial arch, the continuation of the ulnar artery. As the radial artery curves dorsally over the wrist, it passes deep to the tendons of the abductor pollicis longus and extensor pollicis brevis muscles. It then crosses the floor of the anatomical snuffbox and enters the palm of the hand by passing between the heads of the first dorsal interosseous muscle. The radial artery then passes between the two heads of the adductor pollicis muscle and joins the deep branch of the ulnar artery to form the deep palmar arterial arch. This arch is located between the long flexor tendons and the metacarpal bones. Three palmar metacarpal arteries arise from the deep palmar arch and run distally, where they join the common palmar digital arteries, which arise from the superficial palmar arterial arch.

THE SUPERFICIAL PALMAR ARTERIAL ARCH. This arch is located distal to the deep palmar arterial arch. Formed mainly by the ulnar artery. It is convex toward the digits and the middle of its convexity lies deep to the center of the proximal transverse crease of the palm. This arch gives rise to three common palmar digital arteries that anastomose with the palmar metacarpal arteries from the deep palmar arch. Each common palmar digital artery divides into a pair of proper palmar digital arteries, which run along the sides of the second to fourth digits.

The Deep Palmar Arterial Arch. This arch lies across the metacarpal bones, just distal to their

bases. Formed mainly by the radial artery. It is about a fingerbreadth closer to the wrist than the superficial palmar arterial arch. 
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LUMBAR PLEXUS
The lumbar plexus, which is one of the main nervous pathways supplying the lower limb, is formed in the psoas muscle from the anterior rami of the upper four lumbar nerves . The anterior rami receive gray rami communicantes from the sympathetic trunk, and the upper two give off white rami communicantes to the sympathetic trunk. The branches of the plexus emerge from the lateral and medial borders of the muscle and from its anterior surface.

The iliohypogastric nerve, ilioinguinal nerve, lateral cutaneous nerve of the thigh, and femoral nerve emerge from the lateral border of the psoas, in that order from above downward. The iliohypogastric and ilioinguinal nerves (L1) enter the lateral and anterior abdominal walls. The iliohypogastric nerve supplies the skin of the lower part of the anterior abdominal wall, and the ilioinguinal nerve passes through the inguinal canal to supply the skin of the groin and the scrotum or labium majus. The lateral cutaneous nerve of the thigh crosses the iliac fossa in front of the iliacus muscle and enters the thigh behind the lateral end of the inguinal ligament. It supplies the skin over the lateral surface of the thigh. The femoral nerve (L2, 3, and 4) is the largest branch of the lumbar plexus. It runs downward and laterally between the psoas and the iliacus muscles and enters the thigh behind the inguinal ligament and lateral to the femoral vessels and the femoral sheath. In the abdomen it supplies the iliacus muscle.

The obturator nerve and the fourth lumbar root of the lumbosacral trunk emerge from the medial border of the psoas at the brim of the pelvis. The obturator nerve (L2, 3, and 4) crosses the pelvic brim in front of the sacroiliac joint and behind the common iliac vessels. It leaves the pelvis by passing through the obturator foramen into the thigh. The fourth lumbar root of the lumbosacral trunk takes part in the formation of the sacral plexus. It descends anterior to the ala of the sacrum and joins the first sacral nerve.

Part of the anterior ramus of the fourth lumbar nerve emerges from the medial border of the psoas muscle and joins the anterior ramus of the fifth lumbar nerve to form the lumbosacral trunk. This trunk now enters the pelvis by passing down in front of the sacroiliac joint and joins the sacral plexus.

Obturator Nerve

The obturator nerve is a branch of the lumbar plexus (L2, 3, and 4), emerges from the medial border of the psoas muscle in the abdomen, and accompanies the lumbosacral trunk down into the pelvis. It crosses the front of the sacroiliac joint and runs forward on the lateral pelvic wall in the angle between the internal and external iliac vessels . On reaching the obturator canal (that is, the upper part of the obturator foramen, which is devoid of the obturator membrane), it splits into anterior and posterior divisions that pass through the canal to enter the adductor region of the thigh. 

The obturator nerve arises from the lumbar plexus (L2, 3, and 4) and emerges on the medial border of the psoas muscle within the abdomen . It runs forward on the lateral wall of the pelvis to reach the upper part of the obturator foramen , where it divides into anterior and posterior divisions 

Branches

· The anterior division passes downward in front of the obturator externus and the adductor brevis and behind the pectineus and adductor longus (Figs. 10-27 and 10-30). It gives muscular branches to the gracilis, adductor brevis, and adductor longus, and occasionally to the pectineus. It gives articular branches to the hip joint and terminates as a small nerve that supplies the femoral artery. It contributes a variable branch to the subsartorial plexus and supplies the skin on the medial side of the thigh.

· The posterior division pierces the obturator externus and passes downward behind the adductor brevis and in front of the adductor magnus (Fig. 10-27). It terminates by descending through the opening in the adductor magnus to supply the knee joint. It gives muscular branches to the obturator externus, to the adductor part of the adductor magnus, and occasionally to the adductor brevis.

Cutaneous Nerves

The lateral cutaneous nerve of the thigh, a branch of the lumbar plexus (L2 and 3), enters the thigh behind the lateral end of the inguinal ligament). Having divided into anterior and posterior branches, it supplies the skin of the lateral aspect of the thigh and knee. It also supplies the skin of the lower lateral quadrant of the buttock .

The femoral branch of the genitofemoral nerve, a branch of the lumbar plexus (L1 and 2), enters the thigh behind the middle of the inguinal ligament and supplies a small area of skin . The genital branch supplies the cremaster muscle .

The ilioinguinal nerve, a branch of the lumbar plexus (L1), enters the thigh through the superficial inguinal ring . It is distributed to the skin of the root of the penis and adjacent part of the scrotum (or root of the clitoris and adjacent part of the labium majus in the female) and to a small skin area below the medial part of the inguinal ligament.

Femoral Nerve

The femoral nerve is the largest branch of the lumbar plexus (L2, 3, and 4). It emerges from the lateral border of the psoas muscle within the abdomen  and passes downward in the interval between the psoas and iliacus. It lies behind the fascia iliaca and enters the thigh lateral to the femoral artery and the femoral sheath, behind the inguinal ligament . About 1.5 in. (4 cm) below the inguinal ligament, it terminates by dividing into anterior and posterior divisions. The femoral nerve supplies all the muscles of the anterior compartment of the thigh. Note that the femoral nerve does not enter the thigh within the femoral sheath.
Branches

Anterior Division

The anterior division gives off two cutaneous and two muscular branches. The cutaneous branches are the medial cutaneous nerve of the thigh and the intermediate cutaneous nerves that supply the skin of the medial and anterior surfaces of the thigh, respectively. The muscular branches supply the sartorius and the pectineus.

Posterior Division

The posterior division gives off one cutaneous branch, the saphenous nerve, and muscular branches to the quadriceps muscle. The saphenous nerve runs downward and medially and crosses the femoral artery from its lateral to its medial side . It emerges on the medial side of the knee between the tendons of sartorius and gracilis . It then runs down the medial side of the leg in company with the great saphenous vein. It passes in front of the medial malleolus and along the medial border of the foot, where it terminates in the region of the ball of the big toe.

The muscular branch of the rectus femoris also supplies the hip joint; the branches to the three vasti muscles also supply the knee joint.

SACRAL PLEXUS

The sacral plexus lies on the posterior pelvic wall in front of the piriformis muscle. It is formed from the anterior rami of the fourth and fifth lumbar nerves and the anterior rami of the first, second, third, and fourth sacral nerves . The fourth lumbar nerve joins the fifth lumbar nerve to form the lumbosacral trunk. The lumbosacral trunk passes down into the pelvis and joins the sacral nerves as they emerge from the anterior sacral foramina.

· Anteriorly: The internal iliac vessels and their branches, and the rectum 

· Posteriorly: The piriformis muscle

Branches

· Branches to the lower limb that leave the pelvis through the greater sciatic foramen 

· The sciatic nerve (L4 and 5; S1, 2, and 3), the largest branch of the plexus and the largest nerve in the body

· The superior gluteal nerve, which supplies the gluteus medius and minimus and the tensor fasciae latae muscles

· The inferior gluteal nerve, which supplies the gluteus maximus muscle

· The nerve to the quadratus femoris muscle, which also supplies the inferior gemellus muscle

· The nerve to the obturator internus muscle, which also supplies the superior gemellus muscle

· The posterior cutaneous nerve of the thigh, which supplies the skin of the buttock and the back of the thigh

· Branches to the pelvic muscles, pelvic viscera, and perineum:

· The pudendal nerve (S2, 3, and 4), which leaves the pelvis through the greater sciatic foramen and enters the perineum through the lesser sciatic foramen

· The nerves to the piriformis muscle
· The pelvic splanchnic nerves, which constitute the sacral part of the parasympathetic system and arise from the second, third, and fourth sacral nerves. They are distributed to the pelvic viscera.

· The perforating cutaneous nerve, which supplies the skin of the lower medial part of the buttock

Posterior Cutaneous Nerve of the Thigh

The posterior cutaneous nerve of the thigh, a branch of the sacral plexus, enters the gluteal region through the lower part of the greater sciatic foramen below the piriformis muscle . It passes downward on the posterior surface of the sciatic nerve and runs down the back of the thigh beneath the deep fascia. In the popliteal fossa it supplies the skin.

Branches

· Gluteal branches to the skin over the lower medial quadrant of the buttock

· Perineal branch to the skin of the back of the scrotum or labium majus

· Cutaneous branches to the back of the thigh and the upper part of the leg

Superior Gluteal Nerve

The superior gluteal nerve, a branch of the sacral plexus, leaves the pelvis through the upper part of the greater sciatic foramen above the piriformis. It runs forward between the gluteus medius and minimus, supplies both, and ends by supplying the tensor fasciae latae.

Inferior Gluteal Nerve

The inferior gluteal nerve, a branch of the sacral plexus, leaves the pelvis through the lower part of the greater sciatic foramen below the piriformis . It supplies the gluteus maximus muscle.

Pudendal Nerve and the Nerve to the Obturator Internus

Branches of the sacral plexus, the pudendal nerve, and nerve to the obturator internus leave the pelvis through the lower part of the greater sciatic foramen, below the piriformis. They cross the ischial spine with the internal pudendal artery and immediately re-enter the pelvis through the lesser sciatic foramen; they then lie in the ischiorectal fossa . The pudendal nerve supplies structures in the perineum. The nerve to the obturator internus supplies the obturator internus muscle on its pelvic surface.

Sciatic Nerve

The sciatic nerve, a branch of the sacral plexus (L4 and 5; S1, 2, and 3), emerges from the pelvis through the lower part of the greater sciatic foramen . It is the largest nerve in the body and consists of the tibial and common peroneal nerves bound together with fascia. The nerve appears below the piriformis muscle and curves downward and laterally, lying successively on the root of the ischial spine, the superior gemellus, the obturator internus, the inferior gemellus, and the quadratus femoris to reach the back of the adductor magnus muscle. It is related posteriorly to the posterior cutaneous nerve of the thigh and the gluteus maximus. It leaves the buttock region by passing deep to the long head of the biceps femoris to enter the back of the thigh.

Occasionally, the common peroneal nerve leaves the sciatic nerve high in the pelvis and appears in the gluteal region by passing above or through the piriformis muscle.

The sciatic nerve usually gives no branches in the gluteal region.

The sciatic nerve, a branch of the sacral plexus (L4 and 5; S1, 2, and 3), leaves the gluteal region as it descends in the midline of the thigh. It is overlapped posteriorly by the adjacent margins of the biceps femoris and semimembranosus muscles. It lies on the posterior aspect of the adductor magnus muscle. In the lower third of the thigh it ends by dividing into the tibial and common peroneal nerves. Occasionally, the sciatic nerve divides into its two terminal parts at a higher levelвЂ”in the upper part of the thigh, the gluteal region, or even inside the pelvis.

Branches

· The tibial nerve, a terminal branch of the sciatic nerve enters the popliteal fossa. The common peroneal nerve, a terminal branch of the sciatic nerve , enters the popliteal fossa on the lateral side of the tibial nerve. 

· Muscular branches to the long head of the biceps femoris, the semitendinosus, the semimembranosus, and the hamstring part of the adductor magnus. These branches arise from the tibial component of the sciatic nerve and run medially to supply the muscles .

Tibial Nerve

The larger terminal branch of the sciatic nerve, the tibial nerve arises in the lower third of the thigh. It runs downward through the popliteal fossa, lying first on the lateral side of the popliteal artery, then posterior to it, and finally medial to it . The popliteal vein lies between the nerve and the artery throughout its course. 

Branches

· Cutaneous: The sural nerve descends between the two heads of the gastrocnemius muscle and is usually joined by the sural communicating branch of the common peroneal nerve. Numerous small branches arise from the sural nerve to supply the skin of the calf and the back of the leg. The sural nerve accompanies the small saphenous vein behind the lateral malleolus and is distributed to the skin along the lateral border of the foot and the lateral side of the little toe.

· Muscular branches supply both heads of the gastrocnemius and the plantaris, soleus, and popliteus .

· Articular branches supply the knee joint.

Common Peroneal Nerve

The smaller terminal branch of the sciatic nerve , the common peroneal nerve arises in the lower third of the thigh. It runs downward through the popliteal fossa, closely following the medial border of the biceps muscle. It leaves the fossa by crossing superficially the lateral head of the gastrocnemius muscle. It then passes behind the head of the fibula, winds laterally around the neck of the bone, pierces the peroneus longus muscle, and divides into two terminal branches: the superficial peroneal nerve and the deep peroneal nerve. As the nerve lies on the lateral aspect of the neck of the fibula, it is subcutaneous and can easily be rolled against the bone.

Branches

· Cutaneous: The sural communicating branch  runs downward and joins the sural nerve. The lateral cutaneous nerve of the calf supplies the skin on the lateral side of the back of the leg 

· Muscular branch to the short head of the biceps femoris muscle, which arises high up in the popliteal fossa

· Articular branches to the knee joint

Superficial Peroneal Nerve

The superficial peroneal nerve is one of the terminal branches of the common peroneal nerve. It arises in the substance of the peroneus longus muscle on the lateral side of the neck of the fibula . It descends between the peroneus longus and brevis muscles, and in the lower part of the leg it becomes cutaneous 

Branches

· Muscular branches to the peroneus longus and brevis

· Cutaneous: Medial and lateral branches are distributed to the skin on the lower part of the front of the leg and the dorsum of the foot. In addition, branches supply the dorsal surfaces of the skin of all the toes, except the adjacent sides of the first and second toes and the lateral side of the little toe

Cutaneous Nerves

The posterior cutaneous nerve of the thigh descends on the back of the thigh . In the popliteal fossa, it supplies the skin over the popliteal fossa and the upper part of the back of the leg 

The lateral cutaneous nerve of the calf, a branch of the common peroneal nerve, supplies the skin on the upper part of the posterolateral surface of the leg .

The sural nerve, a branch of the tibial nerve , supplies the skin on the lower part of the posterolateral surface of the leg .

The saphenous nerve, a branch of the femoral nerve , gives off branches that supply the skin on the posteromedial surface of the leg.

Tibial Nerve

The tibial nerve is the larger terminal branch of the sciatic nerve in the lower third of the back of the thigh . It descends through the popliteal fossa and passes deep to the gastrocnemius and soleus muscles . It lies on the posterior surface of the tibialis posterior and, lower down the leg, on the posterior surface of the tibia . The nerve accompanies the posterior tibial artery and lies at first on its medial side, then crosses posterior to it, and finally lies on its lateral side. The nerve, with the artery, passes behind the medial malleolus, between the tendons of the flexor digitorum longus and the flexor hallucis longus . It is covered here by the flexor retinaculum and divides into the medial and lateral plantar nerves.

Branches in the Leg (Below the Popliteal Fossa)

· Muscular branches to the soleus, flexor digitorum longus, flexor hallucis longus, and tibialis posterior

· Cutaneous: The medial calcaneal branch supplies the skin over the medial surface of the heel 

· Articular branch to the ankle joint

· Medial and lateral plantar nerves
Medial Plantar Nerve

The medial plantar nerve is a terminal branch of the tibial nerve. It arises beneath the flexor retinaculum and runs forward deep to the abductor hallucis, with the medial plantar artery. It comes to lie in the interval between the abductor hallucis and the flexor digitorum brevis.

Branches

· Muscular branches to the abductor hallucis, the flexor digitorum brevis, the flexor hallucis brevis, and the first lumbrical muscle

· Cutaneous branches: Plantar digital nerves run to the sides of the medial three and a half toes . The nerves extend onto the dorsum and supply the nail beds and the tips of the toes.

Lateral Plantar Nerve

The lateral plantar nerve is a terminal branch of the tibial nerve. It arises beneath the flexor retinaculum and runs forward deep to the abductor hallucis and the flexor digitorum brevis, in company with the lateral plantar artery. On reaching the base of the fifth metatarsal bone, it divides into superficial and deep branches.

Branches

· From the main trunk to the quadratus plantae and abductor digiti minimi; cutaneous branches to the skin of the lateral part of the sole

· From the superficial terminal branch to the flexor digiti minimi and the interosseous muscles of the fourth intermetatarsal space. Plantar digital branches pass to the sides of the lateral one and a half toes. The nerves extend onto the dorsum and supply the nail beds and tips of the toes.

· From the deep terminal branch. This branch curves medially with the lateral plantar artery and supplies the adductor hallucis; the second, third, and fourth lumbricals; and all the interossei, except those in the fourth intermetatarsal space (see superficial branch above).

Deep Peroneal Nerve

The deep peroneal nerve enters the dorsum of the foot by passing deep to the extensor retinacula on the lateral side of the dorsalis pedis artery . It divides into terminal, medial, and lateral branches. The medial branch supplies the skin of the adjacent sides of the big and second toes. The lateral branch supplies the extensor digitorum brevis muscle. Both terminal branches give articular branches to the joints of the foot.
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Get ability to demonstrate branches of the sacral plexus
SACRAL PLEXUS
The sacral plexus lies on the posterior pelvic wall in front of the piriformis muscle. It is formed from the anterior rami of the fourth and fifth lumbar nerves and the anterior rami of the first, second, third, and fourth sacral nerves . The fourth lumbar nerve joins the fifth lumbar nerve to form the lumbosacral trunk. The lumbosacral trunk passes down into the pelvis and joins the sacral nerves as they emerge from the anterior sacral foramina.

· Anteriorly: The internal iliac vessels and their branches, and the rectum 

· Posteriorly: The piriformis muscle

Branches

· Branches to the lower limb that leave the pelvis through the greater sciatic foramen 

· The sciatic nerve (L4 and 5; S1, 2, and 3), the largest branch of the plexus and the largest nerve in the body

· The superior gluteal nerve, which supplies the gluteus medius and minimus and the tensor fasciae latae muscles

· The inferior gluteal nerve, which supplies the gluteus maximus muscle

· The nerve to the quadratus femoris muscle, which also supplies the inferior gemellus muscle

· The nerve to the obturator internus muscle, which also supplies the superior gemellus muscle

· The posterior cutaneous nerve of the thigh, which supplies the skin of the buttock and the back of the thigh

· Branches to the pelvic muscles, pelvic viscera, and perineum:

· The pudendal nerve (S2, 3, and 4), which leaves the pelvis through the greater sciatic foramen and enters the perineum through the lesser sciatic foramen

· The nerves to the piriformis muscle
· The pelvic splanchnic nerves, which constitute the sacral part of the parasympathetic system and arise from the second, third, and fourth sacral nerves. They are distributed to the pelvic viscera.

· The perforating cutaneous nerve, which supplies the skin of the lower medial part of the buttock

Posterior Cutaneous Nerve of the Thigh

The posterior cutaneous nerve of the thigh, a branch of the sacral plexus, enters the gluteal region through the lower part of the greater sciatic foramen below the piriformis muscle . It passes downward on the posterior surface of the sciatic nerve and runs down the back of the thigh beneath the deep fascia. In the popliteal fossa it supplies the skin.

Branches

· Gluteal branches to the skin over the lower medial quadrant of the buttock

· Perineal branch to the skin of the back of the scrotum or labium majus

· Cutaneous branches to the back of the thigh and the upper part of the leg

Superior Gluteal Nerve

The superior gluteal nerve, a branch of the sacral plexus, leaves the pelvis through the upper part of the greater sciatic foramen above the piriformis. It runs forward between the gluteus medius and minimus, supplies both, and ends by supplying the tensor fasciae latae.

Inferior Gluteal Nerve

The inferior gluteal nerve, a branch of the sacral plexus, leaves the pelvis through the lower part of the greater sciatic foramen below the piriformis . It supplies the gluteus maximus muscle.

Pudendal Nerve and the Nerve to the Obturator Internus

Branches of the sacral plexus, the pudendal nerve, and nerve to the obturator internus leave the pelvis through the lower part of the greater sciatic foramen, below the piriformis. They cross the ischial spine with the internal pudendal artery and immediately re-enter the pelvis through the lesser sciatic foramen; they then lie in the ischiorectal fossa . The pudendal nerve supplies structures in the perineum. The nerve to the obturator internus supplies the obturator internus muscle on its pelvic surface.

Sciatic Nerve

The sciatic nerve, a branch of the sacral plexus (L4 and 5; S1, 2, and 3), emerges from the pelvis through the lower part of the greater sciatic foramen . It is the largest nerve in the body and consists of the tibial and common peroneal nerves bound together with fascia. The nerve appears below the piriformis muscle and curves downward and laterally, lying successively on the root of the ischial spine, the superior gemellus, the obturator internus, the inferior gemellus, and the quadratus femoris to reach the back of the adductor magnus muscle. It is related posteriorly to the posterior cutaneous nerve of the thigh and the gluteus maximus. It leaves the buttock region by passing deep to the long head of the biceps femoris to enter the back of the thigh.

Occasionally, the common peroneal nerve leaves the sciatic nerve high in the pelvis and appears in the gluteal region by passing above or through the piriformis muscle.

The sciatic nerve usually gives no branches in the gluteal region.

The sciatic nerve, a branch of the sacral plexus (L4 and 5; S1, 2, and 3), leaves the gluteal region as it descends in the midline of the thigh. It is overlapped posteriorly by the adjacent margins of the biceps femoris and semimembranosus muscles. It lies on the posterior aspect of the adductor magnus muscle. In the lower third of the thigh it ends by dividing into the tibial and common peroneal nerves. Occasionally, the sciatic nerve divides into its two terminal parts at a higher levelвЂ”in the upper part of the thigh, the gluteal region, or even inside the pelvis.

Branches

· The tibial nerve, a terminal branch of the sciatic nerve enters the popliteal fossa. The common peroneal nerve, a terminal branch of the sciatic nerve , enters the popliteal fossa on the lateral side of the tibial nerve. 

· Muscular branches to the long head of the biceps femoris, the semitendinosus, the semimembranosus, and the hamstring part of the adductor magnus. These branches arise from the tibial component of the sciatic nerve and run medially to supply the muscles .

Tibial Nerve

The larger terminal branch of the sciatic nerve, the tibial nerve arises in the lower third of the thigh. It runs downward through the popliteal fossa, lying first on the lateral side of the popliteal artery, then posterior to it, and finally medial to it . The popliteal vein lies between the nerve and the artery throughout its course. 

Branches

· Cutaneous: The sural nerve descends between the two heads of the gastrocnemius muscle and is usually joined by the sural communicating branch of the common peroneal nerve. Numerous small branches arise from the sural nerve to supply the skin of the calf and the back of the leg. The sural nerve accompanies the small saphenous vein behind the lateral malleolus and is distributed to the skin along the lateral border of the foot and the lateral side of the little toe.

· Muscular branches supply both heads of the gastrocnemius and the plantaris, soleus, and popliteus .

· Articular branches supply the knee joint.

Common Peroneal Nerve

The smaller terminal branch of the sciatic nerve , the common peroneal nerve arises in the lower third of the thigh. It runs downward through the popliteal fossa, closely following the medial border of the biceps muscle. It leaves the fossa by crossing superficially the lateral head of the gastrocnemius muscle. It then passes behind the head of the fibula, winds laterally around the neck of the bone, pierces the peroneus longus muscle, and divides into two terminal branches: the superficial peroneal nerve and the deep peroneal nerve. As the nerve lies on the lateral aspect of the neck of the fibula, it is subcutaneous and can easily be rolled against the bone.

Branches

· Cutaneous: The sural communicating branch  runs downward and joins the sural nerve. The lateral cutaneous nerve of the calf supplies the skin on the lateral side of the back of the leg 

· Muscular branch to the short head of the biceps femoris muscle, which arises high up in the popliteal fossa

· Articular branches to the knee joint

Superficial Peroneal Nerve

The superficial peroneal nerve is one of the terminal branches of the common peroneal nerve. It arises in the substance of the peroneus longus muscle on the lateral side of the neck of the fibula . It descends between the peroneus longus and brevis muscles, and in the lower part of the leg it becomes cutaneous 

Branches

· Muscular branches to the peroneus longus and brevis

· Cutaneous: Medial and lateral branches are distributed to the skin on the lower part of the front of the leg and the dorsum of the foot. In addition, branches supply the dorsal surfaces of the skin of all the toes, except the adjacent sides of the first and second toes and the lateral side of the little toe

Cutaneous Nerves

The posterior cutaneous nerve of the thigh descends on the back of the thigh . In the popliteal fossa, it supplies the skin over the popliteal fossa and the upper part of the back of the leg 

The lateral cutaneous nerve of the calf, a branch of the common peroneal nerve, supplies the skin on the upper part of the posterolateral surface of the leg .

The sural nerve, a branch of the tibial nerve , supplies the skin on the lower part of the posterolateral surface of the leg .

The saphenous nerve, a branch of the femoral nerve , gives off branches that supply the skin on the posteromedial surface of the leg.

Tibial Nerve

The tibial nerve is the larger terminal branch of the sciatic nerve in the lower third of the back of the thigh . It descends through the popliteal fossa and passes deep to the gastrocnemius and soleus muscles . It lies on the posterior surface of the tibialis posterior and, lower down the leg, on the posterior surface of the tibia . The nerve accompanies the posterior tibial artery and lies at first on its medial side, then crosses posterior to it, and finally lies on its lateral side. The nerve, with the artery, passes behind the medial malleolus, between the tendons of the flexor digitorum longus and the flexor hallucis longus . It is covered here by the flexor retinaculum and divides into the medial and lateral plantar nerves.

Branches in the Leg (Below the Popliteal Fossa)

· Muscular branches to the soleus, flexor digitorum longus, flexor hallucis longus, and tibialis posterior

· Cutaneous: The medial calcaneal branch supplies the skin over the medial surface of the heel 

· Articular branch to the ankle joint

· Medial and lateral plantar nerves
Medial Plantar Nerve

The medial plantar nerve is a terminal branch of the tibial nerve. It arises beneath the flexor retinaculum and runs forward deep to the abductor hallucis, with the medial plantar artery. It comes to lie in the interval between the abductor hallucis and the flexor digitorum brevis.

Branches

· Muscular branches to the abductor hallucis, the flexor digitorum brevis, the flexor hallucis brevis, and the first lumbrical muscle

· Cutaneous branches: Plantar digital nerves run to the sides of the medial three and a half toes . The nerves extend onto the dorsum and supply the nail beds and the tips of the toes.

Lateral Plantar Nerve

The lateral plantar nerve is a terminal branch of the tibial nerve. It arises beneath the flexor retinaculum and runs forward deep to the abductor hallucis and the flexor digitorum brevis, in company with the lateral plantar artery. On reaching the base of the fifth metatarsal bone, it divides into superficial and deep branches.

Branches

· From the main trunk to the quadratus plantae and abductor digiti minimi; cutaneous branches to the skin of the lateral part of the sole

· From the superficial terminal branch to the flexor digiti minimi and the interosseous muscles of the fourth intermetatarsal space. Plantar digital branches pass to the sides of the lateral one and a half toes. The nerves extend onto the dorsum and supply the nail beds and tips of the toes.

· From the deep terminal branch. This branch curves medially with the lateral plantar artery and supplies the adductor hallucis; the second, third, and fourth lumbricals; and all the interossei, except those in the fourth intermetatarsal space (see superficial branch above).

Deep Peroneal Nerve

The deep peroneal nerve enters the dorsum of the foot by passing deep to the extensor retinacula on the lateral side of the dorsalis pedis artery . It divides into terminal, medial, and lateral branches. The medial branch supplies the skin of the adjacent sides of the big and second toes. The lateral branch supplies the extensor digitorum brevis muscle. Both terminal branches give articular branches to the joints of the foot.

