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AXILLA (ARMPIT)
The axilla is the gateway to the upper limb, providing an area of transition between the neck and the arm. It is the pyramidal space inferior to the glenohumeral joint and superior to the axillary fascia at the junction of the arm and thorax . The axilla provides a passageway, or “distribution center,” usually protected by the adducted upper limb, for the neurovascular structures that serve the upper limb. From this distribution center, neurovascular structures pass. 

From this distribution center, neurovascular structures pass

· Superiorly via the cervico-axillary canal to (or from) the root of the neck.

· Anteriorly via the clavipectoral triangle to the pectoral region.

· Inferiorly and laterally into the limb itself.

· Posteriorly via the quadrangular space to the scapular region.

· Inferiorly and medially along the thoracic wall to the inferiorly placed axioappendicular muscles (serratus anterior and latissimus dorsi).

Formed by the clavicle, the scapula, the upper thoracic wall, the humerus, and related muscles, the axilla is an irregularly shaped pyramidal space with: 

· Four walls 
· An inlet (apex)
· A floor (base) 
Axillary inlet  (Apex)
The apex of axilla is the cervico-axillary canal, the passageway between the neck and the axilla, bounded by the 1st rib, clavicle, and superior edge of the scapula. The arteries, veins, lymphatics, and nerves traverse this superior opening of the axilla to pass to or from the arm.

The subclavian artery, the major blood vessel supplying the upper limb, becomes the axillary artery as it crosses the lateral margin of rib I and enters the axilla. Similarly, the axillary vein becomes the subclavian vein as it passes over the lateral margin of rib I and leaves the axilla to enter the neck. At the axillary inlet, the axillary vein is anterior to the axillary artery, which, in turn, is anterior to the trunks of the brachial plexus. 

Anterior wall  

The anterior wall of the axilla is formed by the lateral part of the pectoralis major muscle, the underlying pectoralis minor and subclavius muscles, and the clavipectoral fascia.  The anterior axillary fold is the inferiormost part of the anterior wall that may be grasped between the fingers; it is formed by the pectoralis major, as it bridges from thoracic wall to humerus, and the overlying integument.
Medial wall  

The medial wall of axilla is formed by the thoracic wall (1st-4th ribs and intercostal muscles) and the overlying serratus anterior. The only major structure that passes directly through the medial wall and into the axilla is the intercostobrachial nerve. This nerve is the lateral cutaneous branch of the second intercostal nerve (anterior ramus of T2). 

Lateral wall  

The lateral wall of the axilla is a narrow bony wall formed by the intertubercular groove in the humerus.
Posterior wall  

The posterior wall of the axilla is complex. Its bone framework is formed by the costal surface of the scapula. The posterior wall of axilla is formed chiefly by the scapula and subscapularis on its anterior surface and inferiorly by the teres major and latissimus dorsi. The posterior axillary fold is the inferiormost part of the posterior wall that may be grasped. It extends farther inferiorly than the anterior wall and is formed by latissimus dorsi, teres major, and overlying integument. The axillary artery becomes the brachial artery of the arm as it crosses the inferior margin of the teres major muscle.  

Gateways in the posterior wall

Quadrangular space  

The quadrangular space provides a passageway for nerves and vessels passing between the axilla and the more posterior scapular and deltoid regions. When viewed from anteriorly, its boundaries are formed by: 

· inferior margin of the subscapularis muscle;

· surgical neck of the humerus;

· superior margin of the teres major muscle; and

· lateral margin of the long head of the triceps brachii muscle. 

Passing through the quadrangular space are the axillary nerve and the posterior circumflex humeral artery and vein.  

Triangular space  [Medial triangular space] 
The triangular space is an area of communication between the axilla and the posterior scapular region. When viewed from anteriorly, it is formed by: 

· medial margin of the long head of the triceps brachii muscle;

· superior margin of the teres major muscle; and

· inferior margin of the subscapularis muscle. 

The circumflex scapular artery and vein pass into this space.  

Triangular interval  [Lateral triangular space]
This triangular interval is formed by: 

· lateral margin of the long head of the triceps brachii muscle;

· shaft of the humerus; and

· inferior margin of the teres major muscle. 

The radial nerve passes out of the axilla traveling through this interval to reach the posterior compartment of the arm. The profunda brachii artery (deep artery of arm) and associated veins also passthrough the triangular interval.
[image: image1.jpg]Subscapularis/Teres Minor
T space

AN

Humerus
surgical
neck

Teres Major

Tricpes .
Lateral Head Triceps

Long Head




http://t2.gstatic.com/images?q=tbn:ANd9GcRxwzEGsoXMzYwMw7O_4GXA0TsYYKwURRH9iSQDkT-yTFLLZMzP

Floor  (Base)
The base of axilla is formed by the concave skin, subcutaneous tissue, and axillary (deep) fascia extending from the arm to the thoracic wall (approximately the 4th rib level), forming the axillary fossa (armpit). The base of the axilla or axillary fossa is bounded by the anterior and posterior axillary folds, the thoracic wall, and the medial aspect of the arm. The base is supported by the clavipectoral fascia. On a patient, the anterior axillary fold is more superior in position than is the posterior axillary fold. 

Contents of the axilla

The axilla contains the axillary artery and its branches, which supply blood to the upper limb; the axillary vein and its tributaries, which drain blood from the upper limb; and lymph vessels and lymph nodes, which drain lymph from the upper limb and the breast and from the skin of the trunk, down as far as the level of the umbilicus. Lying among these structures in the axilla is an important nerve plexus, the brachial plexus, which innervates the upper limb. These structures are embedded in fat.Proximally, the neurovascular structures are ensheathed in a sleeve-like extension of the cervical fascia, the axillary sheath. The space also contains the proximal parts of two muscles of the arm; the biceps brachii and coracobrachialis muscles and the axillary process of the breast. 

Axillary artery

The axillary artery supplies the walls of the axilla and related regions. The axillary artery begins at the lateral border of the 1st rib as the continuation of the subclavian artery and ends at the inferior border of the teres major where it continues as the brachial artery. Throughout its course, the artery is closely related to the cords of the brachial plexus and their branches and is enclosed with them in a connective tissue sheath called the axillary sheath. If this sheath is traced upward into the root of the neck, it is seen to be continuous with the prevertebral fascia.
The axillary artery is separated into three parts by the pectoralis minor muscle, which crosses anteriorly to the vessel: 

·  first part is proximal to pectoralis minor; medial part of pectoralis minor & lateral part of first rib
·  second part is posterior to pectoralis minor; 
·  third part is distal to pectoralis minor;from lateral part of pectoralis minor to inferior border of teres minor.  
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Generally, six branches arise from the axillary artery: 

1 branch, the superior thoracic artery, originates from the first part;

2 branches, the thoraco-acromial artery and the lateral thoracic artery, originate from the second part;

3 branches, the subscapular artery, the anterior circumflex humeral artery, and the posterior circumflex humeral artery, originate from the third part. 
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In women, branches of the lateral thoracic artery contribute to the vascular supply of the breast.  

The subscapular artery, the largest branch of the axillary artery, terminates by dividing into the circumflex scapular and thoracodorsal arteries. The anterior circumflex humeral artery anastomoses with the posterior circumflex humeral artery. Along with these two arteries, the circumflex scapular artery and throcadorsal artery participate in the anastomoses around the scapula. 

Axillary vein

The axillary vein begins at the lower margin of the teres major muscle and is the continuation of the basilic vein, which is a superficial vein that drains the posteromedial surface of the hand and forearm and penetrates the deep fascia in the middle of the arm. The axillary vein is described as having three parts, which correspond to the three parts of the axillary artery. Thus the initial, distal end is the third part, whereas the terminal, proximal end is the first part. The axillary vein (first part) ends at the lateral border of the 1st rib, where it becomes the subclavian vein. The veins of the axilla are more abundant than the arteries, are highly variable, and frequently anastomose. Tributaries of the axillary vein generally follow the branches of the axillary artery. Other tributaries include brachial veins that follow the brachial artery, and the cephalic vein which is a superficial vein that drains the lateral and posterior parts of the hand, the forearm, and the arm. 

Lymphatics

The fibrofatty connective tissue of the axilla (axillary fat) contains many lymph nodes. All lymphatics from the upper limb drain into lymph nodes in the axilla. In addition, axillary nodes receive drainage from an extensive area on the adjacent trunk, which includes regions of the upper back and shoulder, the lower neck, the chest, and the upper anterolateral abdominal wall. Axillary nodes also receive drainage from approximately 75% of the mammary gland.  

The 20-30 axillary nodes are generally divided into five groups on the basis of location. The groups are arranged in a manner that reflects the pyramidal shape of the axilla.
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Humeral (lateral) nodes consist of four to six nodes that lie along the lateral wall of the axilla, medial and posterior to the axillary vein. These nodes receive nearly all the lymph from the upper limb, except that carried by the lymphatic vessels accompanying the cephalic vein, which primarily drain directly to the apical axillary and infraclavicular nodes.
Pectoral (anterior) nodes consist of three to five nodes that lie along the medial wall of the axilla, around the lateral thoracic vein and the inferior border of the pectoralis minor. The pectoral nodes receive lymph mainly from the anterior thoracic wall, including most of the breast (especially the superolateral [upper outer] quadrant and subareolar plexus, adnd abdominal wall.

Subscapular (posterior) nodes consist of six or seven nodes that lie along the posterior axillary fold and subscapular blood vessels. These nodes receive lymph from the posterior aspect of the thoracic wall and scapular region and the neck.

Efferent lymphatic vessels from these three groups pass to the central nodes. There are three or four of these large nodes situated deep to the pectoralis minor near the base of the axilla, in association with the second part of the axillary artery. Efferent vessels from the central nodes pass to the apical nodes, which are located at the apex of the axilla.Apical nodes are the most superior group of nodes in the axilla and drain all other groups of nodes in the region. In addition, they receive lymphatic vessels that accompany the cephalic vein as well as vessels that drain the superior region of the mammary gland. . Efferent vessels from the apical group traverse the cervico-axillary canal. Efferent vessels from the apical group converge to form the subclavian lymphatic trunk, which usually joins the venous system at the junction between the right subclavian vein and the right internal jugular vein in the neck. On the left, the subclavian trunk usually joins the thoracic duct in the base of the neck.  

Axillary process of the mammary gland

Although the mammary gland is in superficial fascia overlying the thoracic wall, its superolateral region extends along the inferior margin of the pectoralis major muscle toward the axilla. In some cases, this may pass around the margin of the muscle to penetrate deep fascia and enter the axilla. This axillary process rarely reaches as high as the apex of the axilla.
CLINICAL NOTES-AXILLA

Arterial Anastomoses Around Scapula

Many arterial anastomoses occur around the scapula. Several vessels join to form networks on the anterior and posterior surfaces of the scapula: the dorsal scapular, suprascapular, and (via the circumflex scapular) subscapular arteries.

The importance of the collateral circulation made possible by these anastomoses becomes apparent when ligation of a lacerated subclavian or axillary artery is necessary. For example, the axillary artery may have to be ligated between the 1st rib and subscapular artery; in other cases, vascular stenosis of the axillary artery may result from an atherosclerotic lesion that causes reduced blood flow. In either case, the direction of blood flow in the subscapular artery is reversed, enabling blood to reach the third part of the axillary artery.

The subscapular artery receives blood through several anastomoses with the suprascapular artery, dorsal scapular artery, and intercostal arteries. Slow occlusion of the axillary artery (e.g., resulting from disease or trauma) often enables sufficient collateral circulation to develop, preventing ischemia. Sudden occlusion usually does not allow sufficient time for adequate collateral circulation to develop; as a result, there is an inadequate supply of blood to the arm, forearm, and hand. 
Aneurysm of Axillary Artery

The first part of the axillary artery may enlarge (aneurysm of the axillary artery) and compress the trunks of the brachial plexus, causing pain and anesthesia (loss of sensation) in the areas of the skin supplied by the affected nerves. 
Enlargement of Axillary Lymph Nodes

An infection in the upper limb can cause the axillary nodes to enlarge and become tender and inflamed, a condition called lymphangitis (inflammation of lymphatic vessels). The humeral group of nodes is usually the first to be involved.In metastatic cancer of the apical group, the nodes often adhere to the axillary vein, which may necessitate excision of part of this vessel. Enlargement of the apical nodes may obstruct the cephalic vein superior to the pectoralis minor. The examination of the axillary lymph nodes always forms part of the clinical examination of the breast.
With the patient standing or sitting, he or she is asked to place the hand of the side to be examined on the hip and push hard medially. This action of adduction of the shoulder joint causes the pectoralis major muscle to contract maximally so that it becomes hard like a board. The examiner then palpates the axillary nodes.
Spontaneous Thrombosis of the Axillary Vein

Spontaneous thrombosis of the axillary vein occasionally occurs after excessive and unaccustomed movements of the arm at the shoulder joint.

THE CONCEPT OF “SOMATIC PLEXUSES”

The peripheral nervous system is a channel for the relay of sensory and motor impulses between the central nervous system on the one hand and the body surface, skeletal muscles, and internal organs on the other hand. The peripheral nervous system has two parts: the somatic nervous system and the autonomic nervous system.

Somatic Nervous System (soma, from the Greek for "body") is mainly involved with receiving and responding to information from the external environment.:This system consists of nerves that connect the brain and spinal cord with muscles controlled by conscious effort (voluntary or skeletal muscles) and with sensory receptors in the skin. (Sensory receptors are specialized endings of nerve fibers that detect information in and around the body.). The term somatic refers to the body wall;broadly defined to include skeletal muscles as well as the surface of the skin.
Autonomic Nervous System: This system connects the brain stem and spinal cord with internal organs and regulates internal body processes that require no conscious effort.Examples are the rate of heart contractions, blood pressure, the rate of breathing, the amount of stomach acid secreted, and the speed at which food passes through the digestive tract. It is concerned mainly with detecting and responding to information from the internal environment. 

Major somatic plexuses formed from the anterior rami of spinal nerves are the cervical (C1 to C4), brachial (C5 to T1), lumbar (L1 to L4), sacral (L4 to S4), and coccygeal (S5 to Co) plexuses. Except for spinal nerve T1, the anterior rami of thoracic spinal nerves remain independent and do not participate in plexuses. All plexuses arising from the ventral rami of spinal nerves contain sensory, motor, and autonomic fibers.
BRACHIAL PLEXUS

The nerves entering the upper limb provide the following important functions: sensory innervation to the skin and deep structures, such as the joints; motor innervation to the muscles; influence over the diameters of the blood vessels by the sympathetic vasomotor nerves; and sympathetic secretomotor supply to the sweat glands. At the root of the neck, the nerves form a complicated plexus called the brachial plexus. This allows the nerve fibers derived from different segments of the spinal cord to be arranged and distributed efficiently in different nerve trunks to the various parts of the upper limb.
Most nerves in the upper limb arise from the brachial plexus, a major nerve network supplying the upper limb; it begins in the neck and extends into the axilla. Almost all branches of the brachial plexus arise in the axilla (after the plexus has crossed the 1st rib). The brachial plexus is formed by the union of the anterior rami of the last four cervical (C5-C8) and the first thoracic (T1) nerves, which constitute the roots of the brachial plexus. It originates in the neck, passes laterally and inferiorly over rib I, and enters the axilla.  

The parts of the brachial plexus, from medial to lateral, are roots, trunks, divisions, and cords. All major nerves that innervate the upper limb originate mostly from the cords. Proximal parts of the brachial plexus are posterior to the subclavian artery in the neck, while more distal regions of the plexus surround the axillary artery.  
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Roots

The roots of the brachial plexus are the anterior rami of C5 to C8, and most of T1. The roots and trunks enter the the neck by passing between the anterior scalene and middle scalene muscles with the subclavian artery.  Close to their origin, the roots receive gray rami communicantes from the sympathetic trunk..These carry postganglionic sympathetic fibers onto the roots for distribution to the periphery. 

Trunks

In the inferior part of the neck, the roots of the brachial plexus unite to form three trunks:

· Superior trunk is formed by the union of C5 and C6 roots;

· Middle trunk is a continuation of the C7 root;

· Inferior trunk is formed by the union of the C8 and T1 roots. 

The inferior trunk lies on rib I posterior to the subclavian artery; the middle and superior trunks are more superior in position.  

Divisions

Each trunk of the brachial plexus divides into anterior and posterior divisions as the plexus passes through the cervicoaxillary canal posterior to the clavicle. Anterior divisions of the trunks supply anterior (flexor) compartments of the upper limb, and posterior divisions of the trunks supply posterior (extensor) compartments. No peripheral nerves originate directly from the divisions of the brachial plexus.  

Cords

The three cords of the brachial plexus originate from the divisions and are related to the second part of the axillary artery (The cords bear the relationship to the second part of the axillary artery that is indicated by their names. For example, the lateral cord is lateral to the axillary artery, although it may appear to lie superior to the artery because it is most easily seen when the limb is abducted). Most branches of the cords that form the main nerve trunks of the upper limb continue this relationship to the artery in its third part.
The products of plexus formation are multisegmental, peripheral (named) nerves: 

· Lateral cord results from the union of the anterior divisions of the upper and middle trunks and therefore has contributions from C5 to C7-it is positioned lateral to the second part of the axillary artery;

· Medial cord is medial to the second part of the axillary artery and is the continuation of the anterior division of the inferior trunk-it contains contributions from C8 and T1;

· Posterior cord occurs posterior to the second part of the axillary artery and originates as the union of all three posterior divisions-it contains contributions from all roots of the brachial plexus (C5 to T1). 

Most of the major peripheral nerves of the upper limb originate from the cords of the brachial plexus. Generally, nerves associated with the anterior compartments of the upper limb arise from the medial and lateral cords and nerves associated with the posterior compartments originate from the posterior cord. 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.

Branches
Almost all branches of the brachial plexus arise in the axilla (after the plexus has crossed the 1st rib).  
Branches of the roots

In addition to small segmental branches from C5 to C8 to muscles of the neck and a contribution of C5 to the phrenic nerve, the roots of the brachial plexus give rise to the dorsal scapular and long thoracic nerves.  
Dorsal scapular nerve: 

originates from the C5 root of the brachial plexus;

innervates the rhomboid major and minor muscles.

Long thoracic nerve: 

originates from the anterior rami of C5 to C7;

innervates the serratus anterior muscle.
Branches of the trunks

The only branches from the trunks of the brachial plexus are two nerves that originate from the superior trunk (upper trunk): the suprascapular nerve and the nerve to the subclavius muscle.  

Suprascapular nerve (C5 and C6): 

originates from the superior trunk of the brachial plexus;

innervates the supraspinatus and infraspinatus muscles; and

is accompanied by the suprascapular artery. 

The nerve to subclavius muscle (C5 and C6) is a small nerve that: 

originates from the superior trunk of the brachial plexus;

innervates the subclavius muscle. 

Branches of the lateral cord

Three nerves originate entirely or partly from the lateral cord. 

1) The lateral pectoral nerve is the most proximal of the branches from the lateral cord. It innervates the pectoralis major muscle.

2) The musculocutaneous nerve is a large terminal branch of the lateral cord. It passes laterally to penetrate the coracobrachialis muscle and leaves the axilla by piercing that muscle. The musculocutaneous nerve then passes between the biceps brachii and brachialis muscles in the arm, and innervates all three flexor muscles in the anterior compartment of the arm, terminating as the lateral cutaneous nerve of forearm. The musculocutaneous nerve supplies skin on lateral side of forearm. 
3) The lateral root of median nerve is the largest terminal branch of the lateral cord and passes medially to join a similar branch from the medial cord to form the median nerve. 

Branches of the medial cord

The medial cord has five branches: 

1) The medial pectoral nerve is the most proximal branch. It receives a communicating branch from the lateral pectoral nerve. Branches of the nerve penetrate and supply the pectoralis minor muscle. Some of these branches pass through the muscle to reach and supply the pectoralis major muscle. 
2) The medial cutaneous nerve of arm (medial brachial cutaneous nerve) passes through the axilla and into the arm where it penetrates deep fascia and supplies skin over the medial side of the distal third of the arm. In the axilla, the nerve communicates with the intercostobrachial nerve of T2. 

The medial cutaneous nerve of forearm (medial antebrachial cutaneous nerve) originates just distal to the origin of the medial cutaneous nerve of arm. It passes out of the axilla and into the arm and supplies the skin over the biceps brachii muscle. It then  innervates the skin over the medial surface of the forearm down to the wrist.

3) 4) The ulnar nerve is a large terminal branch of the medial cord. The ulnar nerve passes through the arm and forearm into the hand. On passing through the forearm, branches of the ulnar nerve innervate the flexor carpi ulnaris muscle and the medial half of the flexor digitorum profundus muscle. The ulnar neve all intrinsic muscles of the hand (except for the three thenar muscles and the two lateral lumbrical muscles). The ulnar nerve innervates the skin over the palmar surface of the little finger, medial half of the ring finger, and associated palm and wrist, and the skin over the dorsal surface of the medial part of the hand. 
5) The median nerve is formed anterior to the third part of the axillary artery by the union of lateral and medial roots. The lateral root of the median nerve is the direct continuation of the lateral cord of the brachial plexus.It is joined by the medial root to form the median nerve trunk, and this passes downward on the lateral side of the axillary artery. The branches of the median nerve  innervate most of the muscles in the anterior compartment of the forearm (except for the flexor carpi ulnaris muscle and the medial half of the flexor digitorum profundus muscle, which are innervated by the ulnar nerve).  The median nerve gives off no branches in the axilla.

The median nerve continues into the hand to innervate: 
· three thenar muscles associated with the thumb;

· two lateral lumbrical muscles associated with movement of the index and middle fingers; and

· skin over the palmar surface of the lateral three and one-half digits and over the lateral side of the palm and middle of the wrist.

The musculocutaneous nerve, the lateral root of the median nerve, the median nerve, the medial root of the median nerve, and the ulnar nerve form an M over the third part of the axillary artery. This feature, together with penetration of the coracobrachialis muscle by the musculocutaneous nerve, can be used to identify components of the brachial plexus in the axilla.  

Branches of the posterior cord

Five nerves originate from the posterior cord of the brachial plexus: 

1) Superior subscapular nerve

2) Thoracodorsal nerve

3) Inferior subscapular nerve

4) Axillary nerve

5) Radial nerve 

All these nerves except the radial nerve innervate muscles associated with the posterior wall of the axilla; the radial nerve passes into the arm and forearm.  

1) Superior subscapular nerve is short and passes into and supplies the subscapularis muscle. 
2) Thoracodorsal nerve is the longest of these three nerves and passes vertically along the posterior axillary wall. It penetrates and innervates the latissimus dorsi muscle. 
3) Inferior subscapular nerve also passes inferiorly along the posterior axillary wall and innervates the subscapularis and teres major muscles.  

4) Axillary nerve originates from the posterior cord and passes along the posterior wall to exit the axilla through the quadrangular space. It innervates both the deltoid and teres minor muscles. A superior lateral cutaneous nerve of arm originates from the axillary nerve after passing through the quadrangular space and loops around the posterior margin of the deltoid muscle to innervate skin in that region. The axillary nerve is accompanied by the posterior circumflex humeral artery.  

5) Radial nerve is the largest terminal branch of the posterior cord. It passes out of the axilla and into the posterior compartment of the arm by passing through the triangular interval between the inferior border of the teres major muscle, the long head of the triceps brachii muscle, and the shaft of the humerus. It is accompanied through the triangular interval by the profunda brachii artery, which originates from the brachial artery in the anterior compartment of the arm. The radial nerve and its branches innervate: 

· all muscles in the posterior compartments of the arm and forearm

· skin on the posterior aspect of the arm and forearm 
· lower lateral surface of the arm 
· dorsal lateral surface of the hand. 

The brachial plexus is also divided into supraclavicular and infraclavicular parts by the clavicle. Four branches of the supraclavicular part of the plexus arise from the roots (anterior rami) and trunks of the brachial plexus (dorsal scapular nerve, long thoracic nerve, nerve to subclavius, and suprascapular nerve) and are approachable through the neck. Branches of the infraclavicular part of the plexus arise from the cords of the brachial plexus and are approachable through the axilla.
CLINICAL NOTES-BRACHIAL PLEXUS

Brachial Plexus Injuries

Injuries to the brachial plexus affect movements and cutaneous sensations in the upper limb. Disease, stretching, and wounds in the lateral cervical region (posterior triangle) of the neck or in the axilla may produce brachial plexus injuries. Signs and symptoms depend on the part of the plexus involved. Injuries to the brachial plexus result in paralysis and anesthesia. 
Testing the person's ability to perform movements assesses the degree of paralysis. In complete paralysis, no movement is detectable. In incomplete paralysis, not all muscles are paralyzed; therefore, the person can move, but the movements are weak compared with those on the normal side. Determining the ability of the person to feel pain (e.g., from a pinprick of the skin) tests the degree of anesthesia.
Injuries to superior parts of the brachial plexus (C5 and C6) usually result from an excessive increase in the angle between the neck and the shoulder. These injuries can occur in a person who is thrown from a motorcycle or a horse and lands on the shoulder in a way that widely separates the neck and shoulder. When thrown, the person's shoulder often hits something (e.g., a tree or the ground) and stops, but the head and trunk continue to move. This stretches or ruptures superior parts of the brachial plexus or avulses (tears) the roots of the plexus from the spinal cord.

Injury to the superior trunk of the plexus is apparent by the characteristic position of the limb (“waiter's tip position”), in which the limb hangs by the side in medial rotation. Upper brachial plexus injuries can also occur in a newborn when excessive stretching of the neck occurs during delivery.
As a result of injuries to the superior parts of the brachial plexus (Erb-Duchenne palsy), paralysis of the muscles of the shoulder and arm supplied by the C5 and C6 spinal nerves occurs: deltoid, biceps, and brachialis. The usual clinical appearance is an upper limb with an adducted shoulder, medially rotated arm, and extended elbow. The lateral aspect of the forearm also experiences some loss of sensation. 
Chronic microtrauma to the superior trunk of the brachial plexus from carrying a heavy backpack can produce motor and sensory deficits in the distribution of the musculocutaneous and radial nerves. A superior brachial plexus injury may produce muscle spasms and a severe disability in hikers (backpacker's palsy) who carry heavy backpacks for long periods.

Compression of cords of the brachial plexus may result from prolonged hyperabduction of the arm during performance of manual tasks over the head, such as painting a ceiling. The cords are impinged or compressed between the coracoid process of the scapula and the pectoralis minor tendon. Compression of the axillary artery and vein causes ischemia of the upper limb and distension of the superficial veins. These signs and symptoms of hyperabduction syndrome result from compression of the axillary vessels and nerves.

Injuries to inferior parts of the brachial plexus (Klumpke paralysis) are much less common. Inferior brachial plexus injuries may occur when the upper limb is suddenly pulled superiorly—for example, when a person grasps something to break a fall or a baby's upper limb is pulled excessively during delivery. These events injure the inferior trunk of the brachial plexus (C8 and T1) and may separate the roots of the spinal nerves from the spinal cord. The muscles of the forearm and flexors of the wrist and hand are affected. As a result of the paralysis of the short muscles of the hand claw hand results.
Brachial Plexus Block

Injection of an anesthetic solution into or immediately surrounding the axillary sheath interrupts conduction of impulses of peripheral nerves and produces anesthesia of the structures supplied by the branches of the cords of the plexus. Because the axillary sheath encloses the axillary vessels and the brachial plexus, a brachial plexus nerve block can easily be obtained. The distal part of the sheath is closed with finger pressure, and a syringe needle is inserted into the proximal part of the sheath. Sensation is blocked in all deep structures of the upper limb and the skin distal to the middle of the arm. The brachial plexus can be anesthetized using a number of approaches, including an interscalene, supraclavicular, and axillary approach or block.
Table. Plexus brachialis

	Nerve
	Muscles
	              Skin

	Dorsal scapular 
	Rhomboids 
	

	Long thoracic
	Serratus anterior
	

	Suprascapular 
	Supraspinatus  infraspinatus
	

	The nerve to subclavius muscle
	Subclavius
	

	Lateral pectoral 
	Pectoralis major
	

	Musculocutaneous 
	-Coracobrachialis
	Lateral side of forearm

	
	-Biceps brachii
	

	
	-Brachialis
	

	
	-All 3 flexor muscles @ anterior compartment 

of the arm
	

	Medial pectoral                          
	Pectoralis minor & major                             
	


-Palmar surface of the little finger, medial half of the ring finger, and associated palm and wrist, and dorsal surface of the medial part of the hand 
	Palmar surface of the lateral three and one-half digits and over the lateral side of the palm and middle of the wrist
                                                  

	Superior subscapular                  
	Subscapularis
	

	Thoracodorsal                         
	Lattisumus dorsi
	

	Inferior subscapular
Axillary


	Subscapularis & teres major
Deltoid & teres minor                                             
	Over the deltoid region 
(s superior lateral cutaneous nerve of arm



	Radial
	All muscles in the posterior compartments 

of the arm and forearm


	Posterior aspect of the arm and forearm, lower lateral surface of arm, dorsal lateral surface of the hand


Branches of roots in yellow; branches of the trunks in blue; Branches of the lateral cord in red, Branches of the medial cord in green, Branches of the posterior cord in orange.
AXILLA & BRACHIAL PLEXUS

ETYMOLOGY/DICTIONARY
Axilla: pl. axillae L. wing armpit
Brachii; of brachium, L. arm.

Circumflex  L., circumflexus, bent round (from circum "around" + flectere "to bend”)
Pectoralis  L. pectoralis "of the breast," from pectus (gen. pectoris) "breast, chest."
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