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BACK AND UPPER LIMB

ARTERIES:
Arteries of the back: (plate 397)

*Superficial branch of the transverse cervical artery and vein:
· Location: deep surface of the trapezius muscle

· Supplies: trapezius muscle

*Thoracodorsal artery and vein:
· Location: deep surface of the latissimus dorsi muscle

· Supplies: latissimus dorsi muscle

· Branch of: subscapular branch of axillary artery

*Transverse cervical artery and vein:
· Location: deep surfaces of the levator scapulae and rhomboid muscles

· Supplies: levator scapulae and rhomboid muscles

*Circumflex scapular artery:
· Location: passes through the triangular space

· Branch of: subscapular branch of axillary artery

· Supplies: participates in collateral circulation of the scapula (teres major, teres minor, infraspinatus, and supraspinatus muscles)

*Suprascapular artery:
· Location: deep to the supraspinatus muscle within the supraspinous fossa; passes through the scapular notch superior to the superior transverse suprascapular ligament

· Branch of: thyrocervical trunk

· Supplies: infraspinatus and supraspinatus muscle

Vascular supply to the spinal cord:
Anterior spinal artery - arises from vertebral artery; runs longitudinally on the anterior surface of the spinal cord and receives a variable amount of reinforcement from radicular arteries

Radicular arteries - branches from vertebral, deep cervical, ascending cervical, posterior intercostal, lumbar, and lateral sacral arteries

Great anterior radicular artery - a large radicular artery from the lower thoracic or upper lumbar area provides a substantial amount of supply to the lower 2/3rds of the spinal cord; occlusion or surgical ligation has disastrous consequences

Posterior spinal artery - irregular paired vessels that are branches of the vertebral artery and are reinforced by radicular branches

*Vertebral artery: (plate 164)


Location: crosses through the suboccipital triangle

*Occipital artery: (plate 164)


Location: lateral to the greater occipital nerve as it passes through the trapezius


Supplies: lateral and posterior neck and scalp

*Axillary artery: (plate 398)

Arises from - direct continuation of the subclavian artery; found within the axillary sheath

Location - begins at the lateral border of the 1st rib and ends at the inferior border of the teres major muscle

Branches - becomes the brachial artery; divided into 3 parts based on its relation to the pectoralis minor muscle.  The 3 parts are:

· *First part - lies between the lateral border of the first rib and the medial border of pectoralis minor muscle; superior to the pectoralis minor muscle; has one branch:

*Superior thoracic artery - supplies the 1st and 2nd intercostal spaces

· *Second part - deep to the pectoralis minor; has two branches:

*Thoracoacromial artery - gives rise to:

*Acromial branch

*Clavicular branch - supplies subclavius muscle

*Deltoid branch - found in the deltopectoral triangle: supplies deltoid muscle

*Pectoral branches - runs with the medial pectoral nerve to supply the pectoralis major and minor muscles

Note: sometimes these branches arise directly from the axillary artery

*Lateral thoracic artery - located along the border of the pectoralis minor muscle, supplies the pectoral muscles and, in females, the lateral portion of the breast, and serratus anterior muscle

· Third part - lies between the lateral border of the pectoralis minor muscle and the inferior border of teres major muscle; inferior to the pectoralis minor muscle; has three branches:

*Subscapular artery - largest branch of the axillary artery; 2 main branches are thoracodorsal artery  and circumflex scapular artery; supplies the subscapular muscle and branches supply the latissimus dorsi (thoracodorsal artery) and muscles on the posterior aspect of the scapula (circumflex scapular artery)

*Anterior circumflex humeral artery - the 2 circumflex humeral arteries anastomose around the humerus and supply surrounding muscles, humerus, and shoulder joint

*Posterior circumflex humeral artery - passes with the axillary nerve through the quandrangular space; enters deep surface of the deltoid muscle; anastomoses with the anterior circumflex humeral artery; supplies arm muscles near the surgical neck of humerus and shoulder joint

Arteries of the arm:
*Brachial artery: (plate 405)

Arises from: continuation of axillary artery; name change begins at the inferior border of teres major muscle; parallels the coarse of the median nerve

Locations:
1. Arm - runs medial to the median nerve until mid-arm where the median nerve crosses over to the medial side

2. Cubital fossa - lies lateral to the median nerve deep to the biciptal aponeurosis



Branches are:
· *Profunda brachii artery:
Location: arises near the beginning of the brachial artery and accompanies the radial nerve around the humerus into the posterior compartment

Supplies: triceps brachii and anconeus muscles

· *Muscular branches to the flexor muscles of arm

· *Superior ulnar collateral artery:

Location: arises from the brachial artery about mid-arm; travels in parallel with the distal portion of the ulnar nerve; passes posterior to the medial epicondyle

Supplies: contributes to the circulation around the elbow joint

· *Inferior ulnar collateral artery:
Location: last branch off the brachial artery

Supplies: contributes to the circulation around the elbow joint



Divides into: radial and ulnar arteries in the cubital fossa

Note: arterial blood pressure is generally measured using the brachial artery.  The artery is compressed against the humerus by an inflatable cuff, and sounds of blood flow are monitored using a stethoscope over the artery in the cubital fossa.

Arteries of the forearm:
*Radial artery:
Branch of: one of two terminal branches of the brachial artery in the cubital fossa

Locations: 

Forearm: courses from the cubital fossa to just medial to the tip of the styloid process of the radius; lies under the brachioradialis muscle throughout most of its course

Hand: leaves the forearm by winding laterally around the radius onto the dorsal aspect of the scaphoid; crosses the floor of the anatomical snuff box and passes through the heads of the 1st dorsal interosseous muscle to enter the palm 

Gives off:
· *Radial recurrent artery
Location: passes laterally and superiorly deep to the extensor muscles; anastomoses with the radial collateral branch of profunda brachii artery

Supplies: collateral circulation about the elbow

· Muscular branches - supply the tissues of the lateral forearm

· Carpal branches
· *Superificial palmar branch - arises before the radial artery passes to the posterior aspect of the wrist; anastomoses with the ulnar artery in forming the superficial palmar arterial arch

· Princeps pollicis artery - supplies the thumb

· Radialis indicis artery - supplies the lateral side of the index finger

· Deep palmar arterial arch - continuation of the radial artery after having given off princeps pollicis and radialis indices arteries; anastomoses with deep palmar branch of the ulnar artery; gives off metacarpal arteries that join the digital arteries from the superficial palmar arch

Note: The most common site for measuring pulse rate is the distal end of the radius where the radial artery is subcutaneous and lies lateral to the tendon of the flexor carpi radialis.

*Ulnar artery:
Branch of: one of two terminal branches of the brachial artery in the cubital fossa; larger than the radial artery

Locations:

1. Forearm - lateral to the ulnar nerve; passes with the ulnar nerve behind the ulnar head of pronator teres muscle (deep to it) and the other flexor muscles of the forearm; deep to flexor digitorum superficialis muscle in the distal forearm

2. Hand - lies lateral to the pisiform bone 



Gives off:
· Ulnar recurrent arteries - anterior and posterior

· *Common interosseous artery - arises from ulnar artery immediately below the tuberosity of the radius; it divides into anterior and posterior interosseus arteries

· Muscular branches - supply the tissues of the medial forearm

· Carpal branches
· Deep palmar branch - arises as the ulnar artery passes over the retinaculum and passes through the hypothenar muscles; anastomoses with the terminal radial artery to complete the deep palmar arterial arch

· Superficial palmar arterial arch - it is the major artery that forms this arch; the superficial radial artery usually joins the branch to complete the arch; gives off digital arteries that supply the medial 3-1/2 digits and that join with the metacarpal arteries from the deep palmar arch

*Anterior interosseous artery:
· Branch of: ulnar artery

· Location: passes distally on the anterior surface of the interosseous membrane

· Supplies: muscles of the flexor forearm - deep group (flexor pollicis longus, flexor digitorum profundus, and pronator quadratus muscles)

Posterior interosseous artery: 

· Branch of: ulnar artery

· Location: posteriorly between the radius and ulna and runs downward on the interosseous membrane; as it reaches the wrist, it joins with dorsal carpal branches of the radial and ulnar arteries to form anastomosing arches or loops on the dorsum of the hand; these loops give rise to small dorsal metacarpal and digital arteries

· Supplies: adjacent posterior extensor muscles; muscles of extensor forearm -deep group (supinator, abductor pollicis longus, extensor pollicis longus, extensor pollicis brevis, and extensor indicis muscles)

Arteries of the hands: (plate 435)

*Superficial palmar arterial arch:
· Composed of: ulnar artery primarily with the radial artery joining the branch

· Gives off: common palmar digital arteries

*Common palmar digital arteries:
· Branches of: superficial palmar arterial arch

· Location: between metacarpals

· Gives off: proper palmar digital arteries (found lateral and medial to phalanges)

*Deep palmar arterial arch:
· Composed of: deep radial artery primarily with the deep ulnar artery joining the branch to complete the arch

· Location: passes between the 2 heads of the adductor pollicis muscle

BONES:
Clavicle:
Function: help scapula connect the upper limb to the axial skeleton and trunk; acts as a strut and holds the upper limb from the trunk for maximum freedom of motion


Articulations:
acromion process of the scapula and manubrium

Note:  Because of the distribution of forces from a fall on the upper limb, the clavicle is one of the most frequently broken bones in the body 

Scapula:
Function: helps clavicle connect the upper limb to the axial skeleton and trunk

Articulations: lateral end of clavicle and the head of the humerus


Landmarks:
· Spine - on posterior aspect; continues laterally as a prominent projection 

· Acromion - continuation of the spine; prominent projection is the point of the shoulder

· Coracoid process- medial to the acromion

· Glenoid fossa - between the acromion and coracoid process; point of articulation with the head of the humerus; the fossa is shallow but is deepened by a fibrocartilaginous rim (glenoid labrum)

· Supraspinatous fossa

· Infraspinatus fossa

· Subscapular fossa

· Suprascapular notch

· Superior angle-

· Inferior angle-

· Infraglenoid tubercle

· Supraglenoid tubercle

Humerus:

Function: sole bone of the arm


Landmarks:
· Head - located proximal end

· Anatomical neck

· Surgical neck - area inferior to the greater and lesser tubercles; fracture here may result in injury to the axillary nerve or artery

· Greater tubercle - close to the head

· Lesser tubercle - close to the head

· Intertubercular groove (sulcus) - separates the greater and lesser tubercle

· Deltoid tuberosity - attachment site for deltoid muscle

· Shaft - fracture here may result in injury to the radial nerve

· Capitiulum - located on lateral distal end

· Trochlea - located on medial distal end

· Medial and lateral epicondyles - fracture at the medial epicondyle may result in injury to the ulnar nerve

· Olecranon fossa - on posterior aspect

· Coronoid process - on anterior aspect

· Intermuscular septa - attached to the humerus; extends from the brachial fascia; they divide the arm into anterior and posterior compartment

Radius:

Location: lateral to the ulna in the forearm


Articulations: rotates around the stationary and medially located ulna


Landmarks:
· Body

· Head - proximal end

· Neck

· Tuberosity

· Anterior oblique line

· Interosseous border

· Styloid process - distal end

Ulna:

Location: medial to the radius in the forearm


Articulations: humerus and radius


Landmarks:
· Body

· Trochlear notch - bounded by the olecranon and coronoid process; articulates with trochlea of the humerus

· Olecranon process - proximal end

· Coronoid process - proximal end

· Head

· Interosseous border

Carpal bones: (plate 422)


Proximal row: (starting from thumb side)

· Scaphoid - most frequently fractured carpal bone; fracture results in localized tenderness in the anatomical snuff box

· Lunate

· Triquetrum

· Pisiform

Distal row: (starting from thumb side)

· Trapezium

· Trapezoid

· Capitate

· Hamate

Acronym: Silly lovers try positions that they cannot handle

Metacarpal bones: -1st through 5th ; articulate with the distal carpal bones and phalanges; form the major part of the skeleton of the hand

Phalanges (bones of the digits):


Thumb (pollex) - prominal and distal


Fingers - proximal, middle, and distal

Note: A fall on the outstretched forearm with the hand pronated and the wrist extended can result in a fracture of the distal end of the radius or the scaphoid bone.

DERMATOMES:
See plate 451 in Netter

DIVISIONS:
Breasts:

Male - nipple is reliable landmark for the 4th intercostal space

Female:
· located in the superficial fascia between the 2nd and 6th ribs and overlies the pectoral muscle

· consists of 15 -20 lobes of glandular tissue surrounded by variable amounts of fat (position of nipple varies and cannot be used as a guide for the 4th intercostal space)

· supported by a series of thickened strands of connective tissue called suspensory ligaments that extend from the skin to the deep fascia.  Note: CA of the breast can shorten the local suspensory ligaments and cause the skin to dimple, giving it the appearance of an orange peel.

· arterial supply of the breast is from medial mammary branches of the internal thoracic artery, lateral mammary branches of the lateral thoracic artery, pectoral branches of the thoracoacromial artery, and perforating branches from the anterior intercostal arteries

· Parts of female breast to identify:

*Nipple

*Areola

*Lactiferous ducts - on models only

*Lactiferous sinuses - on models only

· lympathic drainage of the breast is via:

Subareolar plexus - located under the nipple, this plexus has connections with deeper lymphatics in the breast proper

Circumareolar plexus - this cutaneous plexus is located around the nipple and drains the supareolar plexus and skin around the gland.  This plexus also connects with the contralateral plexus from the other breast.

Perilobular and interlobular plexuses - located in the breast proper, these drain the deeper tissue and communicate with the subareolar plexus.

Most of the lymphatic drainage (75%) is to lymph nodes in the axilla (armpit), mainly the pectoral group of nodes.  Lymph drainage from the medial side passes into the thorax through parasternal nodes along the internal thoracic artery or may cross the midline to the opposite breast.  Inferiorly the lymph may flow toward the abdomen and drain into nodes in the upper abdomen.

Notes:
Radical mastectomy - removal of breast, pectoralis major, pectoralis minor, and all axillary lymph nodes.

Modified radical mastectomy - removal of the breast and axillary lymph nodes with preservation of the pectoral muscles.

The long thoracic nerve on the lateral thoracic wall must be preserved to avoid paralysis of the serratus anterior muscle.

Arm (brachium):
Location: part of the upper limb between shoulder and elbow

Bones of the arm: humerus

Compartments:
· Anterior (flexor or preaxial) compartment - contains 3 muscles (biceps brachii, coracobrachialis, and brachialis) that are all innervated by musculocutaneous nerve (C5-C7).  Passing through here are the median and ulnar nerves, brachial artery and vein, and basilic vein.  The radial nerve is present in the lower part of the compartment

· Posterior (extensor or postaxial) compartment - contains 2 muscles (triceps brachii and anconeus) that are innervated by the radial nerve (C5-C8 and T1).  Passing through here are the profunda brachii artery and the ulnar nerve, which is found distally near the elbow joint

Forearm (antebrachium):

Location: part of upper limb between elbow and wrist


Bones of the forearm: radius (lateral) and ulna (medial)


Interosseous membrane: strong fibrous sheet that unites the radius and ulna

Wrist:

Location: distal end of radius and ulna


Composed of: 8 bones (carpals)

Flexor retinaculum - anterior antebrachial fascia that stretches between the pisiform and scaphoid proximally and between the hamate and trapezium distally; forms an osseofibrous carpal tunnel

Extensor retinaculum - posterior antebrachial fascia that is attached to the radius laterally and the ulna, triquetrum, and pisiform medially; holds the extensor muscle tendons in position to prevent bowstringing during extension


*Superficial anterior contents from lateral (thumb) side to medial side:


· radial artery

· tendon of flexor carpi radialis muscle

· median nerve

· tendon of palmaris longus muscle

· four tendons of flexor digitorum superficialis muscle

· ulnar artery

· ulnar nerve

· tendon of flexor carpi ulnaris muscle

JOINTS:
*Sternoclavicular joint: (plate 391)

Definition: only joint between the appendicular skeleton (upper extemity) and the axial skeleton

Articulations: junction of the clavicle with the upper lateral aspect of the manubrium (or clavicular notch)

Ligaments: 

· Anterior sternoclavicular ligament - attaches from articular capsule to clavicular notch of the manubrium and the 1st costal cartilage

· Costoclavicular ligament - from rib to clavicle; medial to subclavius muscle

· Interclavicular ligament - spans between the sternal ends of the right and left clavicles

Internal aspect of sternoclavicular joint:
· Articular disk - located between the articular surface of the clavicular notch of the manubrium and the sternal end of the clavicle; divides the joint cavity into two compartments or spaces

*Acromioclavicular joint: (plate 394)

Articulations: connects clavicle with the scapula

Type: synovial joint between the acromial end of the clavicle and the acromial process of the scapula

Ligaments:
· Acromioclavicular ligament - surround the acromial end of the clavicle and connect it to the acromion

· Coracoclavicular ligament - has 2 components:

Trapezoid ligament - 

Conoid ligament - 

· Coracoacromial ligament - superior to the head of the humerus

*Shoulder (glenohumeral) joint: (plate 394)


Articulations: head of humerus with shallow glenoid fossa of the scapula


Type: ball-and-socket type synovial joint


Movements: flexion-extension, abduction-adduction, rotation, and circumduction

Characteristics: wide range of mobility but tremendous instability. Strength is dependent on rotator cuff muscles whose tendons surround the shoulder joint and which work together to hold the humeral head in the glenoid fossa during all movements of the shoulder joint.  Several ancillary ligaments contribute to the stability (acromioclavicular, coracoacromial, and coracoclavicular ligaments).

Parts to identify:
· Fibrous part of the articular capsule - covers head of the humerus

· Attachment of short head of the biceps brachii muscle to the coracoid process

· Long head of the biceps brachii muscle which is covered by synovial membrane as it passes through the joint cavity

· Articular surface of glenoid fossa

· Glenoid labrum

· Synovial membrane - lines non-articular surfaces of the articular capsule


Ligaments:
· Glenohumeral ligaments - thickening of the fibrous capsule

· Transverse humeral ligament - lies anterior to the tendon of the long head of the biceps brachii muscle

· Coracohumeral ligament - 

Note: dislocations in the shoulder joint are more common than in any other major joint in the body.  Because of the attachments of the rotator cuff muscles, there is little support anteriorly and inferiorly, and consequently, the head of the humerus nearly always dislocates in an anterior direction.  Such dislocations can occur if there is a hard blow to the humerus when the shoulder is fully abducted.  Injuries associated with shoulder dislocations include tears of the rotator cuff and joint capsule.

*Elbow joint: (plate 408)


Articulations:
· Humeroulnar joint - trochlea of humerus to the trochlear notch of the ulna (hinge-type)

· Humeroradial joint - capitulum of humerus to the head of the radius (pivot-type)

· Proximal radioulnar joint - permits rotation of the radius over the ulna (pivot-type)


Type: hinge type of synovial joint


Movements: flexion and extension only

Ligaments:
· Radial collateral ligament - thickening of the fibrous capsule; extends from the lateral epicondyle to the side of the annular ligament

· Ulnar collateral ligament - thickening of the fibrous capsule; extends from the medial epicondyle to the annular ligament

· Anular ligament - encircles the head of the radius and holds it in position

Note: preschool children are vulnerable to injury known as "pulled elbow" or "nursemaids elbow".  The child is suddenly lifted by the upper limb when the forearm is pronated, resulting in tearing of the anular ligament and subluxation (incomplete dislocation) of the head of the radius.

*Radioulnar joints: (plate 409)


Articulations:
· Proximal radioulnar joint - permits rotation of the radius over the ulna

· Distal radioulnar joint - distal articulation between radius and ulna

· Interosseous membrane and its proximal thickening, the oblique cord - tough fibrous membrane which provides attachment sites for some extensor and flexor forearm muscles while allowing movement of the radius about the ulna

Movements:
· Supination - palmar surface of hand is rotated upward or anterior

· Pronation - palmar surface of hand is rotated downward or posterior

*Joints of wrist and fingers: (plate 425)


Articulations:
· Radiocarpal joint - between proximal row of carpal bones and the radius

· Intercarpal or midcarpal joint - between two rows of carpal bones

· Carpometacarpal (c/m) joint - between carpal and metacarpal bones

· Metacarpophalangeal (m/p) joint - between metacarpal and phalangeal bones; has groove for flexor tendons

· Interphalangeal (i/p) joint - between phalanges. There are proximal and distal i/p joint capsules


Type - synovial joints


Ligaments:
· Ulnar collateral ligament - between ulna and triquetrum

· Radial collateral ligament - between radius and scaphoid bone

· Palmar radiocarpal ligament - at intercarpal joint

· Palmar ulnocarpal ligament - at intercarpal joint

· Radiate carpal ligament - at intercarpal joint

· Palmar metacarpal ligament - at c/m joint

· Deep transverse palmar ligament - at m/p joint

· Collateral ligament - paired ligaments located on each side of the m/p and i/p joints

LIGAMENTS & FASCIA:
*Superior transverse scapular (suprascapular) ligament:
Location: on the superior border of the scapula just medial to the base of the coracoid process; spans across the suprascapular notch

Vertebral ligaments:
Anterior longitudinal ligament:
· Location - strong flat band attached to the anterior aspect of vertebral bodies; extends from the atlas to the sacrum

· Function - prevents hyperextension of the vertebral column and provides a natural splinting action when fractures occur on the anterior aspect of the bodies of vertebrae

Posterior longitudinal ligament:
· Location - posterior aspect of vertebral bodies (thus within the vertebral canal); extends form the atlas to the sacrum

· Function - holds the posterior margins of the vertebrae together in violent hyperflexion of the vertebral column

Transverse ligament of the atlas - holds the dens of C2 against the anterior arch of C1; rupture of this ligament can drive the dens into the spinal cord


Ligamentum flava - joins contiguous borders of adjacent laminae; yellowish because of their content of yellow elastic tissue

*Interspinous ligaments - connects the deeper aspect of adjacent spines

*Supraspinous ligament - connects the tips of spinous processes

*Ligamentum nuchae - thickened supraspinous ligament in the cervical region; attaches to the external occipital protuberance and spinous processes of C1-C7

*Denticulate ligaments:
Definition: specialization of the pia mater; vertically oriented membranous sheet that has a continuous origin from both lateral borders of the cord; a serrated, shelf-like lateral extensions of the pia mater.

Location: between each intervertebral foramen the membrane projects to attach to the dura mater; they fuse with the arachnoid and dura mater between the anterior and posterior roots of the spinal nerves throughout the length of the spinal cord.

Function: they anchor the spinal cord in place within the vertebral canal

Ligaments of the shoulder joint:

Glenohumeral ligament - thickenings of the fibrous capsule


Acromioclavicular ligament - resists seperation of the scapula from the clavicle


Coracoacromial ligament - prevents upward displacement of the humeral head

Coracoclavicular ligament - consists of the conoid and trapezoid ligaments, which resist upward movement of the clavicle to the coracoid process 

*Transverse humeral ligament:
Location: spans between the greater and lesser tubercles of the humerus; crosses the bicipital groove and lies superficial to the tendon of the long head of the biceps brachii muscle

Origin: bicipital groove

Insertion: passes through the interior of the fibrous capsule of the shoulder joint and attaches to the supraglenoid tubercle of the scapula

Function: holds the tendon of the long head of the biceps brachii muscle in the intertubercular sulcus


Note: identify on model only

Ligaments of the elbow joint:

Radial and ulnar collateral ligaments - thickenings of the fibrous capsule


Anular ligament - encircles the head of the radius and holds it in position

*Palmar aponeurosis - four longitudinal bands; each is associated with a finger

*Flexor retiniculum:
Location: stretches between the pisiform and scaphoid carpals proximally and between the hamate and trapezium carpals distally

Function: holds flexor tendons of the hand in place on the anterior surface of the wrist by forming an osseofibrous carpal tunnel

*Extensor retiniculum: (plate 439)

Location: attached to the radius laterally and the ulna, triquetrum, and pisiform medially; has 6 osteofibrous compartments or canals 

· *1st compartment (most lateral) - tendons of abductor pollicis longus and extensor pollicis brevis 

· *2nd compartment - tendons of extensor carpi radialis longus and extensor carpi radialis brevis

· *3rd compartment - tendon of extensor pollicis longus

· *4th compartment - tendon of extensor indicis and 4 tendons of extensor digitorum

· *5th compartment - tendon of extensor digiti minimi

· *6th compartment (most medial) - tendon of extensor carpi ulnaris

Function: holds extensor tendons of the hand in place on the posterior surface of the wrist thus preventing bowstringing during extension; synovial sheaths allow the tendons to move freely, as their positions are fixed

*Extensor expansions (hoods):
Definition: aponeurosis expansion of the long extensor tendons of extensor digitorum muscle for digits 2-5; they are reinforced by tendons of the lumbricals and interossei

Location: distal to the metacarpophalangeal joints; covers the dorsal surface of the proximal phalanx and continues distally to the middle (central slip) and distal (2 lateral slips) phalanges

MUSCLES:
Muscles of the back - superficial group: (plate 160)

Innervation: ventral primary rami of spinal nerves

Derivation:  developmentally from ventrolateral musculature that migrated secondarily to the back during development; cutaneous branches from dorsal rami pass through these muscles (but do no innervate them) to supply the skin of the back

Insertions: all muscles of this group insert on the upper limb and connect the upper limb to the vertebral column

*Trapezius muscle (superficial group - first layer):
· Origin:  superior nuchal line, external occipital protuberance, ligamentum nuchae, spinous processes of thoracic vertebrae

· Insertion: lateral 1/3 of clavicle, acromion and spine of the scapula

· Action: elevates, retracts, and rotates the scapula

· Innervation: motor - spinal root of accessory nerve (CN XI); sensory proprioception - C3 and C4

· Arterial supply: superficial branch of transverse cervical artery

*Latissimus dorsi muscle (superficial group - first layer):
· Origin: thoracolumbar fascia and iliac crests

· Insertion: floor of the intertubercular sulcus of the humerus

· Action: extends, adducts, and medially rotates the arm

· Innervation: thoracodorsal nerve (C6-C8)

· Arterial supply: thoracodorsal artery (branch of axillary artery)

· Note: combines with teres major to form the posterior axillary fold

*Rhomboid major muscle (superficial group - second layer):
· Origin: spinous processes of upper thoracic vertebrae

· Insertion: vertebral (medial) border of the scapula inferior to the spine

· Action: retracts the scapula

· Innervation: dorsal scapular nerve (C5)

· Arterial supply: transverse cervical artery

*Rhomboid minor muscle (superficial group - second layer):
· Origin: ligamentum nuchae

· Insertion: vertebral (medial) border of the scapula at the spine

· Action: retracts the scapula

· Innervation: dorsal scapular nerve (C5)

· Arterial supply: transverse cervical artery

*Levator scapulae muscle (superficial group - second layer):
· Origin: transverse processes of cervical vertabrae 

· Attachment: superior aspect of the medial border of the scapula

· Action: elevates the scapula

· Innervation: C3 and C4 innervate the upper part, the dorsal scapular nerve (C5) innervates the lower part

· Arterial supply: transverse cervical artery

Muscles of the back - intermediate group: (plate 161)

Function: involved with mechanics of respiration

Innervation: ventral primary rami of spinal nerves

Derivation: developmentally from ventrolateral musculature that migrated secondarily to the back during development; cutaneous branches of dorsal rami pass through these muscles (but do not innervate them) to supply the skin of the back


*Serratus posterior superior muscles:
· Origin: ligamentum nuchae and spinous processes of C7 and T1-T3

· Insertion: runs inferolaterally to insert into the superior borders of the 2nd to 4th ribs

· Action: elevates the superior 4 ribs, increasing the diameter of the thorax and raising the sternum

· Innervation: intercostal nerves


*Serratus posterior inferior muscles:
· Origin: spinous processes of T11 - L2 vertebrae

· Insertion: runs superolaterally to insert into the inferior border of the inferior 3 or 4 ribs near their angle

· Action: depresses the inferior ribs, preventing them from being pulled superiorly by diaphragm

· Innervation: intercostal nerves

Muscles of the back - deep group: intrinsic or "native" to the back (plate 162)


Innervation: dorsal primary rami

Action: acting bilaterally, these muscles extend the vertebral column and regulate flexion of vertebral joints; contracting unilaterally produces lateral bending and rotation


*Erector spinae muscle - formed by 3 columns of muscles from pelvis to skull:

· *Iliocostalis muscle - most lateral column; 3 divisions:

1. Iliocostalis lumborum muscle

2. Iliocostalis thoracis muscle

3. Iliocostalis cervicis muscle

· *Longissimus muscle - intermediate column; 3 divisions:

1. Longissimus thoracis muscle

2. Longissimus cervicis muscle

3. Longissimus capitis muscle

· *Spinalis muscle - most medial column; 3 divisions:

1. Spinalis thoracis muscle

2. Spinalis cervicis muscle

3. Spinalis capitis muscle



(I Like Standing)

*Splenius capitis muscle:
· Origination: ligamentum nuchae and spinous processes of T1 - T6 vertebrae

· Insertion: superior nuchal line and mastoid process


*Splenius cervicis muscle:
· Origination: ligamentum nuchae and spinous processes of T1 - T6

· Insertion: transverse processes of C1 - C4

Muscles of the suboccipital triangle (deep group): (plate 164)

· *Rectus capitis (posterior) minor muscle:


Origin: posterior tubercle of the atlas (C1) vertebra



Insertion: inferior nuchal line

· *Rectus capitis (posterior) major muscle:


Origin: spinous process of C2



Insertion: inferior nuchal line

Action: both recti are postural muscles; unilaterally, they help rotate head to same side; bilaterally, they help extend head at atlanto-occipital joint

· *Superior oblique muscle:


Origin: transverse process of the atlas (C1) vertebra

Insertion: inferior nuchal line

Action: extends head and laterally flexes it

· *Inferior oblique muscle



Origin: spinous process of C2

Insertion: transverse process of the atlas (C1) vertebra

Action: helps turn head

Muscles of the back - deepest group:


Transversospinalis group - oblique group that is deep to the erector spinae and its fibers pass superiomedially from transverse processes to spines; muscles are 

· *Semispinalis capitis muscle - most superficial member of this group; fibers span about 5 segments

· Multifidus muscle - deep to the semispinalis and spans about 3 segments

· Rotator muscles - longus and brevis; deep to the multifidus; usually span one segment and are best developed in the thoracic region

· Levator costalis muscle - 

Interspinales - small, relatively minor representative of the deep group of back muscles


Intertranversarii - small, relatively minor representative of the deep group of back muscles

Intrinsic shoulder muscles (arise and insert on the skeleton of upper limb): (plate 395)

*Deltoid muscle:
· Origin: lateral 1/3 of the clavicle, lateral border of the acromion process of the scapula, and the spine of the scapula

· Insertion: humerus

· Action: abduction of the arm; anterior fibers flex and medially rotate arm; posterior fibers extend and laterally rotate the arm

· Innervation: axillary nerve (C5-C6)

· Arterial supply: anterior and posterior circumflex humeral artery; deltoid branch of thoracoacromial artery

*Teres major muscle:
· Origin: inferior angle of the scapula

· Insertion: medial lip of the intertubercular groove of the humerus

· Action: adducts and medially rotates the arm.  Combines with latissimus dorsi to form the posterior axillary fold.

· Innervation: lower subscapular nerve (C5-C6)

· Arterial supply: circumflex scapular artery


Muscle of the rotator cuff:
*Teres minor muscle:
· Origin: lateral border of the scapula

· Insertion: greater tubercle of the humerus

· Action: laterally rotates the arm

· Innervation: axillary nerve (C5-C6)

· Arterial supply: circumflex scapular artery

*Supraspinatus muscle:
· Origin: superspinatus fossa of the scapula

· Insertion: greater tubercle of the humerus

· Action: initiates abduction and helps the deltoid in this action

· Innervation: suprascapular nerve (C5-C6)

· Arterial supply: suprascapular artery

*Infraspinatus muscle:

· Origin: infraspinatus fossa of the scapula

· Insertion: greater tubercle of the humerus

· Action: laterally rotates the arm

· Innervation: suprascapular nerve (C5-C6)

· Arterial supply: suprascapular and circumflex scapular arteries

*Subscapularis muscle

· Origin: subscapular fossa of the scapula

· Insertion: lesser tubercle of the humerus

· Action: medially rotates the arm

· Innervation: upper and lower subscapular nerves (C5-C6)

· Arterial supply: subscapular artery (branch of axillary artery)

Note: rupture of the rotator cuff can result from chronic strain on the shoulder joint (e.g., a baseball pitcher) or can occur secondarily to a degenerative tendonitis, which is a common disease in older adults.  Often calcium deposits in the supraspinatus tendon rupture into the bursa, increasing pressure and producing a painful bursitis.

Muscles of the pectoral region: (plate 395)


*Pectoralis major muscle:
· Description: has a clavicular head and a sternocostal head

· Origin: medial third of clavicle, sternum, and ribs 2 - 6

· Insertion: lateral lip of the intertubercular groove of the humerus

· Action: flexes, adducts, and medially rotates the arm

· Innervation: lateral (C5-C7) and medial (C8-T1) pectoral nerves

· Arterial supply: pectoral branches of the thoracoacromial artery and lateral thoracic artery


*Pectoralis minor muscle:
· Origin: ribs 3 - 5

· Insertion: coracoid process of the scapula

· Action: stabilizes the scapula by pulling it inferiorly and anteriorly

· Innervation: medial pectoral nerve (C8-T1)

· Arterial supply: pectoral branches of the thoracoacromial artery and lateral thoracic artery

· Note: the pectoralis minor is largely covered by the pectoralis major and invested by the clavipectoral fascia, which runs from the clavicle to the axillary fascia


*Subclavius muscle:
· Origin: first rib

· Insertion: clavicle

· Action: pulls the acromion anteriorly by drawing the clavicle medially

· Innervation: nerve to the subclavius (C5-C6)

· Arterial supply: clavicular branch of thoracoacromial artery

· Note: invested by the clavipectoral fascia, which runs from the clavicle to the axillary fascia


*Serratus anterior muscle: 

· Origin: ribs 1 - 8

· Insertion: anterior surface of the medial border of the scapula

· Action: protracts the scapula and holds it against the thoracic wall

· Innervation: long thoracic nerve (C5-C7)

· Arterial supply: lateral thoracic artery

Muscles of the anterior compartment of the arm: (plate 404)

*Biceps brachii:
· Origin: long head arises from the supraglenoid tubercle of the scapula and lies within the intertubercular sulcus; short head arises from the coracoid process of the scapula

· Insertion: its tendon inserts on the radial tuberosity and muscle inserts into the fascia of the forearm via the bicipital aponeursosis

· Action: flexor of the forearm and a powerful supinator when the forearm is flexed

· Innervation: musculocutaneous nerve (C5-C7)

· Arterial supply: muscular branches of the brachial artery

*Coracobrachialis: 

· Origin: coracoid process of the scapula

· Insertion: humerus

· Action: flexes and adducts the arm at the shoulder joint

· Innervation: musculocutaneous nerve (C5-C7)

· Arterial supply: muscular branches of the brachial artery


*Brachialis: 

· Location: deep to the  biceps brachii muscle

· Origin: anterior surface of the distal half of the humerus

· Insertion: ulna (tuberosity)

· Action: principal flexor of the forearm

· Innervation: musculocutaneous nerve (C5-C7)

· Arterial supply: muscular branches of the brachial artery

Muscles of the posterior compartment of the arm: (plate 403)


*Triceps brachii muscle:
· Location: long head is medial to the lateral head; medial head is deep to the lateral and long head

· Origin: long head arises from the infraglenoid tubercle of the scapula; lateral and medial heads arise from the humerus

· Insertion: olecranon process of the ulna

· Action: chief extensor of the forearm

· Innervation: long head - 1 branch of radial nerve (C5-C8, T1); lateral and medial heads - several branches of radial nerve (C5-T1)

· Arterial supply: profunda brachii artery (branch of brachial artery)


Anconeus:
· Origin: humerus

· Insertion: ulna

· Action: assists the triceps in extension of the arm

· Innervation: radial nerve (C5-C8, T1)

· Arterial supply: profunda brachii artery (branch of brachial artery)

Muscles of flexor forearm - overview:

Location: anterior aspect of the forearm

Action: act primarily on the wrist join and those of the digits; actions are generally indicated by their names (except for palmaris longus - flexes wrist)

Organization: superficial and deep groups

Innervation: either the median nerve (6-1/2 muscles) or ulnar nerve (1-1/2 muscles)

Muscles of flexor forearm - superficial layer: (plate 416) - all take origin through a common tendon from the medial epicondyle of the humerus; from lateral to medial:

*Pronator teres muscle:
· Origin:  common flexor tendon of the medial epicondlye of humerus and ulna

· Insertion: middle lateral surface of radius

· Action: pronates forearm and flexes it at the elbow

· Innervation: median nerve (C5-T1)

*Flexor carpi radialis muscle:
· Origin: common flexor tendon of medial epicondyle of humerus

· Insertion: base of 2nd metacarpal bone

· Action: flexes and abducts the hand

· Innervation: median nerve (C5-T1)


*Palmaris longus muscle:
· Location: the tendon pierces the antebrachial fascia and passes superficial to the flexor retinuclum

· Origin: common flexor tendon of medial epicondyle of humerus

· Insertion: flexor retiniculum and palmar aponeurosis

· Action: flexes the hand and tightens the palmar aponeurosis

· Innervation: median nerve (C5-T1)

· Note: absent in 10% of forearms; may be present on one side only

*Flexor digitorum superficialis muscle:
· Origin: common flexor tendon of medial epicondyle of humerus, ulna, and radius

· Insertion: tendon splits to insert onto bodies of middle phalanges of medial four digits

· Action: flexes proximal interphalangeal joints

· Innervation: median nerve (C5-T1)

· Note: tendons run through the carpal tunnel

*Flexor carpi ulnaris muscle:
· Origin: common flexor tendon of medial epicondyle and ulna

· Insertion: pisiform, hamate, and base of 5th metacarpal

· Action: flexes and adducts the hand

· Innervation: ulnar nerve (C8-T1) 

Muscles of flexor forearm - deep layer: (plate 418) - arise from either radius or ulna; are all supplied by anterior interosseous artery (branch of ulnar artery)


*Flexor pollicis longus muscle:
· Origin: radius and adjacent interosseous membrane

· Insertion: base of distal phalanx of thumb

· Action: flexes distal interphalangeal joint of thumb

· Innervation: median nerve (anterior inerosseous branch - C7,C8)

· Arterial supply: anterior interosseous artery

· Note: tendon passes through carpal tunnel lateral to tendons of the flexor digitorum profundus muscle; along the 1st metacarpal bone, the tendon lies medial to the flexor pollicis brevis muscle

*Flexor digitorum profundus muscle:
· Origin: 3/4 of ulna and interosseous membrane

· Insertion: base of distal phalanges of medial four digits

· Action: flexes distal interphalangeal joints of medial four digits

· Innervation: median nerve (C5-T1) supplies lateral half and ulnar nerve (C8-T1) supplies medial half

· Arterial supply: anterior interosseous artery

· Note: tendons pass through the carpal tunnel and pierce the tendons of the flexor digitorum superficialis muscle

*Pronator quadratus muscle:
· Origin: distal 1/4 of ulna

· Insertion: distal 1/4 of radius

· Action: initiates pronation of the forearm

· Innervation: median nerve (anterior interosseous branch - C8)

· Arterial supply: anterior interosseous artery

Intrinsic muscles of the hand - overview: (plate 434)


Definition: arise within the hand

Organization: fibrous septa pass deep from the palmar aponeurosis to divide the hand into 3 compartments (thenar, hypothenar, and central)

Intrinsic muscles of hand - thenar compartment (eminence) - contains the thumb muscles

*Abductor pollicis brevis muscle:
· Origin: scaphoid and flexor retinaculum

· Insertion: (lateral side of the) proximal phalanx of the thumb

· Action: abducts the thumb and helps in opposition (flexion and medial rotation towards the 5th digit)

· Innervation: recurrent branch of median nerve (C8-T1)

*Flexor pollicis brevis muscle:
· Location: medial to abductor pollicis brevis muscle

· Origin: trapezium and flexor retinaculum

· Insertion: proximal phalanx of 1st digit (thumb)

· Action: flexes thumb

· Innervation: recurrent branch of median nerve (C8-T1)

*Opponens pollicis muscle:
· Location: deep to the abductor pollicis brevis muscle

· Origin: trapezium and flexor retinaculum

· Insertion: shaft of 1st metacarpal

· Action: opposes the thumb (flexion and medial rotation towards the 5th digit); opposition is the most important movement of the thumb

· Innervation: recurrent branch of median nerve (C8-T1)

Intrinsic muscles of hand - hypothenar compartment (eminence) - contains the little finger muscles


*Palmaris brevis muscle:
· Origin: medial aspect of the palmar aponeurosis

· Insertion: fascia covering the hypothenar muscles

· Action: wrinkles the skin of the medial side of the palm

· Innervation: ulnar nerve

*Abductor digiti minimi muscle:
· Origin: pisiform bone

· Insertion: (medial side of) proximal phalanx of little finger (5th digit)

· Action: abducts little finger

· Innervation: (deep branch of) ulnar nerve (C8-T1)

*Flexor digiti minimi muscle:
· Location: lateral to the abductor digiti minimi muscle

· Origin: hamate and flexor retinaculum

· Insertion: proximal phalanx of little finger (5th digit)

· Action: flexes little finger

· Innervation: (deep branch of) ulnar nerve (C8-T1)

*Opponens digiti minimi muscle:
· Location: deep to the abductor and flexor digiti minimi muscles

· Origin: hamate and flexor retinaculum

· Insertion: shaft of 5th metacarpal

· Action: opposes (flexes and laterally rotates) little finger towards the thumb

· Innervation: (deep branch of) ulnar nerve (C8-T1)

Intrinsic muscles of hand - central compartment: contains the tendons of flexor digitorum superficialis and flexor digitorum profundus

*Lumbrical muscles: (plate 432)

· Location: qty 4; deep to the tendons of flexor digitorum superficialis

· Origin: each arises from the radial side of a tendon of flexor digitorum profundus muscle

· Insertion: extensor expansion of the same finger (digits 2-5)

· Action: flex the metacarpophalangeal joint and extend the proximal and distal interphalangeal joints of the finger

· Innervation: the 1st and 2nd lumbrical muscles are innervated by the median nerve; the 3rd and 4th lumbrical muscles are innervated by the ulnar nerve

Intrinsic muscles of hand - deep to the central compartment: (plate 434)

*Palmar interosseus muscles: (qty. 3)

· Origin: palmar surface of 2nd, 4th, and 5th metacarpals 

· Insertion: extensor expansion of those digits

· Action: adduct 2nd, 4th, and 5th digit towards an imaginary line through the axis of the middle finger - mnemonic: PAD (palmar-adduct); they also assist the lumbricals in flexion of the metacarpophalangeal joints and extension of the interphalangeal joints

· Innervation: (deep branch of) ulnar nerve (C8-T1)

*Adductor pollicis muscle:
· Origin: 2 heads; oblique head arises from the base of the 2nd and 3rd metacarpals; transverse head arises from the body of 3rd metacarpal

· Insertion: proximal phalanx of thumb

· Action: adducts proximal phalanx of thumb

· Innervation: (deep branch of) ulnar nerve (C8-T1)

*Dorsal interosseus muscles: (qty 4)

· Origin: adjacent sides of two metacarpal bones

· Insertion: extensor expansions of digits 2-4

· Action: abduct the 2nd , 3rd, and 4th digits away from an imaginary line through the long axis of the middle finger - mnemonic: DAB (dorsal-abduct); they also assist the lumbricals in flexion of the metacarpophalangeal joints and extension of the interphalangeal joints

· Innervation: ulnar nerve (C8-T1)

Note: Because all intrinsic muscles of the hand are supplied or innervated by spinal nerve T1 (median or ulnar nerve), a heart attack may express itself as referred pain in those muscles.

Muscles of extensor forearm - overview: 


Location: present on the posterior aspect of the forearm

Action: primarily extensors of the wrist joint and the digits; their actions are generally indicated by the names (except brachioradialis - flexes elbow)


Organization: superficial and deep groups


Innervation: all these musces are innervated by the radial nerve (C5-T1)

Note: tendonitis of the elbow ("tennis elbow") is characterized by pain over the lateral epicondyle of the humerus.  This condition usually follows prolonged and forceful pronation-supination of the forearm (e.g., playing tennis or shoveling snow).  Symptoms are due to imflammation of the common extensor tendon

Muscles of extensor forearm - superficial group: qty 6; from lateral to medial (plate 414)

*Brachioradialis muscle:
· Location: most lateral of the muscles of extensor forearm; crosses the elbow joint but does not cross the wrist

· Origin: supracondylar ridge of humerus 

· Insertion: distal end of radius

· Action: flexes arm at the elbow

· Innervation: radial nerve (C5-T1)

· Note: even though this muscle is a flexor of the forearm, it is grouped with extensor muscles because of its origin and innervation

*Extensor carpi radialis longus muscle:
· Origin: supracondylar ridge of the humerus

· Insertion: base of the 2nd metacarpal

· Action: extends and abducts the hand

· Innervation: radial nerve (C5-T1)

*Extensor carpi radialis brevis muscle:
· Origin: common tendon of lateral epicondyle of humerus

· Insertion: base of 3rd metacarpal 

· Action: extends and abducts hand

· Innervation: radial nerve (C5-T1)

*Extensor digitorum muscle:
· Origin: common tendon of lateral epicondyle of humerus

· Insertion: extensor expansion of the medial four digits

· Action: extends all digits at the metacarpophalangeal and interphalangeal joints; assists in extension of the hand

· Innervation: radial nerve (C5-T1)

· Note: gives rise to 4 tendons some distance proximal to the extensor retinaculum; intertendinous connections are found just proximal to the extensor expansions, which limit the independence of movements of adjacent fingers

*Extensor digiti minimi muscle:
· Origin: common tendon of lateral epicondyle of humerus

· Insertion: extensor expansion of little finger (5th digit)

· Action: extends all joints of little finger

· Innervation: radial nerve (C5-T1)

· Note: its tendon joins the the 4th tendon of the extensor digitorum muscle over the little finger

*Extensor carpi ulnaris muscle:
· Origin: common tendon of lateral epicondyle of humerus

· Insertion: base of 5th metacarpal

· Action: extends and adducts hand

· Innervation: radial nerve (C5-T1)

Muscles of extensor forearm - deep group: origin is ulna, radius, or both; all are supplied by posterior interosseous artery (branch of ulnar artery); (plate 415)

*Supinator muscle:
· Origin: lateral epicondyle of the humurus and (crest of) ulna

· Insertion: literally wrapped around the radius, it inserts onto the shaft of radius 

· Action: supinates forearm

· Innervation: radial nerve (C5-T1)

· Arterial supply: posterior interosseous

· Note: is actually seen in both the flexor and extensor compartment; is pierced by the radial nerve

*Abductor pollicis longus muscle:
· Origin: radius, ulna, and interosseus membrane

· Insertion: base of 1st metacarpal (thumb)

· Action: abducts the thumb and helps to extend it

· Innervation: radial nerve (C5-T1)

· Arterial supply: posterior interosseous artery

*Extensor pollicis brevis muscle:
· Origin: radius and interosseus membrane

· Insertion: proximal phalanx of the thumb

· Action: extends metacarpophalangeal joint of thumb

· Innervation: radial nerve (C5-T1)

· Arterial supply: posterior interosseous artery

*Extensor pollicis longus muscle:
· Origin: ulna and interosseus membrane

· Insertion: distal phalanx of the thumb

· Action: extends interphalangeal and metacarpophalangeal joints of thumb

· Innervation: radial nerve (C5-T1)

· Arterial supply: posterior interosseous artery

Note: the 3 muscles acting on the thumb have their origins deep to the superficial extensors and appear to "crop out" into view.  These 3 muscles are referred to as the outcropping muscles.

*Extensor indicis muscle:
· Origin: ulna and interosseus membrane

· Insertion: extensor expansion of the 2nd digit

· Action: expands 2nd digit and helps to extend hand

· Innervation: radial nerve (C5-T1)

· Arterial supply: posterior interosseous artery

NERVES:
*Spinal accessory nerve (CN XI):

Location: deep surface of the trapezius muscle


Innervates: trapezius muscle

*Posterior (dorsal) ramus of the first cervical (C1) spinal nerve: (plate 164)


Location: within the suboccipital triangle

*Greater occipital nerve (posterior primary ramus of C2 spinal nerve): (plate 164)

Location: emerges inferior to the inferior oblique muscle and then pierces the semispinalis capitis and trapezius muscles

Lesser occipital nerve (anterior primary ramus of C2 spinal nerve):
Posterior (dorsal) primary ramus of the third cervical (C3) spinal nerve:
*Spinal nerves - anterior and posterior roots
*Spinal posterior (dorsal) root ganglion:
Location: lies at the level of the intervertebral foramen and is located in the posterior root of the spinal nerve

Brachial plexus: (plate 401)

Description: intermingling of nerve fibers from the ventral rami of spinal nerves C5 to T1.  The 5 rami form 3 trunks (superior, middle, and inferior).  The 3 trunks divide into 6 divisions (3 anterior and 3 posterior).  The 6 divisions recombine to form 3 cords ( lateral, medial, and posterior).  Each cord divides into 2 terminal branches.

Innervation: postganglionic sympathetic fibers join the ventral rami via gray rami communicantes and distribute with the branches of the brachial plexus.  There are NO parasympathetic fibers in these branches to structures associated within the upper limb.

Brachial plexus - the 5 ventral rami ("roots"):
Location: most proximal portion of the brachial plexus.  Two nerves arise directly from the rami.  They are:

*Dorsal scapular nerve (C5):
· Location: deep surfaces of the levator scapulae and rhomboid muscles

· Innervates: inferior slips of levator scapulae and rhomboid major and minor muscles

· Note: there is a frequent contribution from C4

*Long thoracic nerve (C5-C7):
· Location: runs with the lateral thoracic artery on the surface of serratus anterior muscle

· Innervates: motor to the serratus anterior muscle

Brachial plexus - the 3 trunks:

Location: posterior triangle of the neck.  

Superior (upper) trunk (C5-C6):
*Suprascapular nerve(C5-C6, sometimes C4):
· Location: deep to the supraspinatus muscle within the supraspinous fossa; passes through the scapular notch deep to the suprascapular ligament

· Innervates: mixed nerve; innervates supraspinatus and infraspinatus muscles and gives an articular branch to the shoulder joint

Nerve to the subclavius (C5-C6):
· Innervates: motor to subclavius muscle


Middle trunk - continuation of C7 ramus; no branches


Inferior (lower) trunk (C8, T1) - no branches

Brachial plexus - the 6 divisions:

3 anterior divisions - supply preaxial (in front of the bone or anterior) muscles


3 posterior divisions - supply postaxial (behind the bone or posterior) muscles

Note: this reflects the embryology of the upper limb; there are no nerves arising directly from the divisions of the brachial plexus

*Brachial plexus - the 3 cords: (see plate 401)

Location: in the axilla and are named with respect to the part of the axillary artery deep to the pectoralis minor

*Lateral cord (C5-C7):
Formation: anterior divisions of the superior and middle trunks; 3 nerves arise from the lateral cord.


*Musculocutaneous nerve (C5-C7): (plate 443)

· Branch of: one of two terminal branches of lateral cord of brachial plexus

· Location: pierces the coracobrachialis muscle, passes distally between the biceps brachii muscle and brachialis muscle, and continues into the forearm as the lateral antebrachial cutaneous nerve

· Innervates: mixed nerve provides motor innervation to the flexors of the anterior compartment of the arm (coracobrachialis muscle, biceps brachii muscle, and brachialis muscle) and supplies sensory from the elbow joint and skin on the lateral side of the forearm

*Lateral root of the median nerve (C5-C7):
· Branch of: one of two terminal branches of lateral cord of brachial plexus

· Innervates: joined by a contribution from the medial cord (medial root of the median nerve) to form the median nerve

*Lateral pectoral nerve (C5-C7):
· Branch of: lateral cord of brachial plexus

· Location: superior and medial to the pectoralis minor muscle; runs with accompanying pectoral vessels on the deep surface of pectoralis major muscle; passes medial to the pectoralis minor muscle and pierces the clavipectoral fascia to reach the pectoralis major muscle.

· Innervates: motor to pectoralis major muscle

*Medial cord (C8, T1):
Formation: continuation of the anterior division of the inferior trunk; 5 nerves arise from the medial cord.

*Ulnar nerve (C8,T1): (plate 445)

· Branch of: one of two terminal branches of the medial cord

· Locations:

1. Arm - descends medially to the brachial artery and then passes with the superior ulnar collateral artery posteriorly to the medial epicondyle of the humerus; has no branches in the arm

2. Elbow - lies in a groove between the olecranon and the medial epicondyle of the humerus (in this location the nerve is extremely superficial and prone to injury)

3. Forearm - passes between the 2 heads of flexor carpi ulnaris; runs medial to the ulnar artery on the deep surface of the flexor carpi ulnaris

4. Hand - runs with the ulnar artery lateral to the pisiform bone and superficial to the flexor retiniculum; gives off 2 branches in the hand (palmar and dorsal cutaneous branches)

· Innervates: mixed nerve; motor innervation to 1-1/2 muscles of the flexor forearm (flexor carpi ulnaris muscle and medial 1/2 of flexor digitorum profundus muscle) and most of the intrinsic muscles of the hand; sensory from the elbow and wrist joints and the skin on the medial surfaces (palmar and dorsal) of the hand

*Medial root of the median nerve (C8, T1):
· Branch of: one of two terminal branches of the medial cord

· Innervates: is joined by the lateral root to form the median nerve (C5-T1)

*Medial antebrachial cutaneous nerve (C8, T1):
· Branch of: medial cord of brachial plexus

· Innervates: skin over the medial side of the forearm

*Medial brachial cutaneous nerve (C8, T1):
· Branch of: medial cord of brachial plexus and *intercostobrachial nerve (T2) (arises from the 2nd or 3rd intercostal nerve of the medial wall of the axilla to join the medial brachial cutaneous nerve)

· Innervates: skin over the medial side of the arm

*Medial pectoral nerve (C8,T1):
· Branch of: medial cord of brachial plexus

· Location: inferior and lateral to the pectoralis minor muscle; runs with accompanying vessels on the deep surface of the pectoralis major and minor muscles; may pierce or extend laterally around the pectoralis minor muscle before it passes into the deep surface of the pectoralis major muscle

· Innervates: motor to pectoralis minor and part of pectoralis major muscles

Note: the arrangement of the musculocutaneous, median (with its 2 roots), and ulnar nerves anterior to the axillary artery form the letter M

*Posterior cord (C5-C8, T1):
Formation: formed from the posterior divisions of all three trunks.  5 nerves arise from it.

*Radial nerve (C5-T1): (plate 446-447)

· Branch of: distal continuation of the posterior cord of brachial plexus

· Locations:

1. Arm - enters the arm posterior to the brachial artery and passes with the profunda brachii artery from the deep surface of the teres major muscle and runs superficial to the medial head of the triceps brachii muscle

2. Radial groove - runs around the humerus in the radial groove (between the brachialis muscle and brachioradialis muscle)

3. Forearm - branches into the *deep and *superficial divisions deep to the brachioradialis muscle on the lateral side of the biceps brachii tendon; the deep branch pierces the supinator muscle and then is named the posterior interossoeus nerve 

· Innervates: mixed nerve; deep branch supplies motor innervation to ALL extensor muscles of the arm and forearm and the supinator muscle; superficial branch supplies sensory from the elbow and wrist joints and the skin of the posterior arm, some of the posterior forearm, and some of the dorsum of the hand (lateral side)

· Note: the radial nerve is in direct contact with the middle portion of the humerus (in the radial groove) and is therefore prone to damage in a mid-shaft fracture of the humerus

· Note: Lesions of the radial nerve in the arm or cubital fossa may paralyze all the extensor muscles of the forearm, producing a "wrist drop".  Because the lumbricals are innervated by the median and ulnar nerves and the interossei are supplied by the ulnar, the patient could still flex the metacarpophalangeal joints and extend the interphalangeal joints, but the wrist would drop because of lack of long extensors in the forearm.

*Axillary nerve (C5-C6):

· Branch of: one of two large terminal branches of posterior cord 

· Location: passes through the quadrangular space with the posterior circumflex humeral artery; enters the deep surface of the deltoid muscle

· Innervates: mixed nerve; motor innervation to the deltoid muscle and teres minor muscle; sensory from shoulder joint and skin over the inferior half of the deltoid and adjacent arm

· Note: In fractures of the surgical neck of the humerus, the axillary nerve is prone to injury because it is closely associated with the bone.

*Lower subscapular nerve (C5-C6):
· Branch of: posterior cord of brachial plexus

· Location: anterior to the subscapularis muscle

· Innervates: motor to subscapularis and teres major muscles

*Thoracocdorsal (middle subscapular) nerve (C6-C8):
· Branch of: posterior cord of brachial plexus

· Location: runs with the thoracodorsal artery anterior to the subscapularis muscle and enters the deep surface of the latissimus dorsi muscle

· Innervates: motor to latissimus dorsi muscle

*Upper subscapular nerve (C5-C6):
· Branch of: posterior cord of brachial plexus

· Location: anterior to the subscapularis muscle

· Innervates: motor to part of the subscapular muscle

*Median nerve (C5-T1): (plate 444)

Branch of: formed by contributions from the lateral and medial cord of the brachial plexus

Locations:
1. Arm - lateral to the brachial artery until midarm where it crosses to the medial side; it is the only major nerve to cross anterior to the brachial artery; has no branches in the arm

2. Cubital fossa - lies medial to the brachial artery deep to the bicipital aponeurosis

3. Forearm - passes between the 2 heads of pronator teres muscle and lies under flexor digitorum superficialis muscle; gives off anterior interosseous nerve

4. Hand - passes through the carpal tunnel into the hand; lies on the radial side of flexor digitorum superficialis; gives off palmer cutaneous branch that supplies sensory from the skin of the lateral part of the palm: gives off a *recurrent branch (motor) to the thenar muscles and divides into digital branches (motor) that supply the 1st and 2nd lumbrical muscles

Innervates: mixed nerve; muscular branches arise from the medial side of the median nerve and supply motor innervation to 6-1/2 muscles of the flexor forearm (palmaris longus muscle, flexor carpi radialis muscle, flexor digitorum superficialis muscle, lateral 1/2 of flexor digitorum profundus muscle, pronator teres muscle, flexor pollicis longus muscle, and pronator quadratus) and 5 intrinsic muscles of the hand; supplies sensory from elbow and wrist joints and the skin of most of the palmar surface of the hand

Notes:
Erb-Duchenne paralysis:
Cause: Injuries to the upper part of the brachial plexus usually from excessive separation of the neck and shoulder, e.g., a person being thrown from a motorcycle and violently hitting a tree with a shoulder.  In these types of injuries, the rami of spinal nerves C5 and C6 may be pulled out of the spinal cord or the superior trunk may be torn.

S/S: upper limb hangs in characteristic "waiter's tip" position

Klumke's paralysis:
Cause: upper limb is suddenly pulled superiorly, e.g. a forceful pull during delivery of a baby, leads to injury to the lower part of the brachial plexus (C8 and T1)

S/S: most of the intrinsic hand muscles are paralysed; "claw hand"

Cervical rib syndrome - caused by an accessory rib stretching and damaging the inferior trunk (C8, T1)

Winged scapula:
Cause: damage to the long thoracic nerve results in paralysis of the serratus anterior

S/S: medial border of the scapula becomes unusually prominent

Cutaneous innervation of arm: (plate 448)

Superior lateral brachial cutaneous nerve:
· Branch of: continuation of the axillary nerve

· Location: over the posterior aspect of the deltoid muscle

· Innervates: skin over the deltoid muscle

Inferior lateral brachial cutaneous nerve:
· Branch of: radial nerve

· Innervates:  inferior lateral skin of arm

Posterior brachial cutaneous nerve:
· Branch of: radial nerve

· Innervates: posterior skin of the arm

*Medial brachial cutaneous nerve:
· Branch of: medial cord of the brachial plexus and the intercostobrachial nerve (T2)

· Location: exits the armpit on the medial aspect of arm; divides into  anterior and posterior branches

· Innervates: skin over medial aspect of the arm

Cutaneous innervation of the forearm: (plate 449)

*Lateral antebrachial cutaneous nerve:
· location: passes lateral to the tendon of the biceps brachii muscle and enters the forearm

· Branch of: continuation of the musculocutaneous nerve

· Innervates: skin over lateral aspect of the forearm

*Medial antebrachial cutaneous nerve:
· Branch of: medial cord of the brachial plexus

· Divisions: anterior and posterior branches that are located on the medial aspect of the forearm on either side of the basilic vein

· Innervates: skin over the medial aspect of the forearm

Posterior antebrachial cutaneous nerve:
· Branch of: radial nerve

· Innervates: skin over posterior aspect of the forearm between distributions of the lateral and medial antebrachial cutaneous nerves

*Posterior interosseous nerve:
Branch of: continuation of deep branch of radial nerve as it emerges from the posterior surface of the supinator muscle


Innervates: extensor muscles in the posterior compartment of the forearm

Branches of the median nerve - forearm and hand:
*Anterior interosseous nerve:
· Branch of: median nerve under the flexor digitorum superficialis

· Location: pass distally on the anterior surface of the interosseous membrane

· Innervates: the 3 deep muscles of flexor forearm (flexor pollicis longus, flexor digitorum profundus, and pronator quadratus muscles) and joints of the wrist

Palmar cutaneous branch of median nerve:
· Branch of: median nerve; proximal to the wrist

· Innervates: skin of the lateral part of the palm

*Recurrent branch of the median nerve:
· Branch of: median nerve in the hand

· Location: enters the thenar eminence between flexor pollicis brevis and abductor pollicis  brevis muscles

· Innervates: motor to thumb muscles

*Digital branches of median nerve:
· Branch of: final division of medial nerve

· Innervates: motor to 1st and 2nd lumbrical muscles of the hand; sensory to palmer surface of the thumb, index finger, middle finger, and lateral half of the ring finger (and the dorsum of the distal halves of these digits)

Note: Severance of the median nerve at the wrist in attempted suicides causes paralysis of the thenar muscles and the radial lumbricals.  The patient cannot oppose the thumb and has difficulty in fflexing the index and middle fingers.  The thenar muscles will atrophy eventually.

Branches of the ulnar nerve - forearm and hand:

Palmar cutaneous branch of ulnar nerve:

· Location: arises from the ulnar nerve before it passes over the flexor retinaculum

· Innervates: skin of the medial part of the palm

Dorsal cutaneous branch of ulnar nerve:
· Location: arises from the ulnar nerve before it passes over the flexor retinaculum

· Innervates: medial half of the dorsum of the hand

*Superficial branch of the ulnar nerve:
· Branch of: final division of ulnar nerve at the distal border of the retinaculum; sends out digital branches 

· Innervates: sensory from skin of 5th digit and medial part of 4th digit and the dorsum of these digits

*Deep branch of the ulnar nerve:
· Branch of: final division of ulnar nerve at the distal border of the retinaculum; runs with the deep ulnar artery deep to the flexor digiti minimi muscle; passes deep into the hand between the origins of the hypothenar muscles

· Innervates: motor to hypothenar muscles, 3rd and 4th lumbrical muscles, palmar and dorsal interossei muscles, and adductor pollicis muscle

Note: Ulnar injury either at the elbow or wrist can result in loss of abduction and adduction of the digits and adduction of the thumb.  After considerable time, the 4th and 5th digits are hyperextended at the metacarpophalangeal joints and flexed at the interphalangeal joints (due to unopposed long extensors and flexors, respectively), giving the appearance of a "claw hand"

Branches of the radial nerve - forearm and hand:

Superficial branch of radial nerve:
· Location: after innervating brachioradialis, extensor carpi radialis longus, and anconeus muscles, the radial nerve enters the forearm and branches into the smaller superficial branch and a larger deep branch; descends deep to brachioradialis and emerges through fascia near the wrist

· Branch of: direct continuation of the radial nerve

· Innervates: sensory from skin on the dorsal wrist, the lateral half of the dorsum of the hand, and the proximal halves of the lateral 2-1/2 digits (thumb, index finger, and lateral half of middle finger)

Deep branch of radial nerve:
· Location: after giving branches to extensor carpi radialis and supinator, the deep branch pierces the supinator to enter the extensor compartment of the forearm; name changes here to posterior interosseous nerve; it accompanies the posterior interosseous branch of the ulnar artery

· Innervation: deep branch - supinator and extensor carpi radialis brevis muscles and the abductor pollicis longus; posterior interosseous nerve - supplies all of the other muscles of the posterior compartment of the forearm

· Note: there is no cutaneous innervation associated with this nerve

SPACES:
*Triangle of auscultation - bordered by trapezius muscle, latissimus dorsi muscle, and the medial border of the scapula

*Lumbar triangle - bordered by the latissimus dorsi muscle, external abdominal oblique muscle, and iliac crest

*Quadrangular space:

Borders:
· Superior - the inferior border of teres minor muscle

· Inferior - the superior border of teres major muscle

· Medial - long head of triceps brachii muscle

· Lateral - surgical neck of the humerus

Contents - axillary nerve and posterior humeral circumflex artery pass through it

*Triangular space:

Borders:
· Superior - the inferior border of teres minor muscle

· Inferior - the superior border of teres major muscle

· Lateral - long head of triceps brachii muscle

Contents - Circumflex scapular artery passes through it

Pectoral region:

Location: covers the anterior chest wall and part of the lateral wall.


Boundaries:
· Superior - clavicle

· Medial - sternum

· Inferolateral - ribs and costal cartilage

Contents: 

· 4 muscles (pectoralis major, pectoralis minor, subclavius, and serratus anterior) - overlie and originate from this bony framework are actually associated with movements of the upper limb and are not considered as intrinsic muscles of the thoracic wall.

· Breasts

*Deltopectoral triangle:
Boundaries: lateral border of pectoralis major muscle, medial border of deltoid muscle, and clavicle

Contents:
· Cephalic vein

· Deltoid branch of the thoracoacromial artery

Axilla space:

Location: pyramidal-shaped space between the upper limb and the thoracic wall


Boundaries : (see p.16 lab)

· Anterior wall - pectoralis major, pectoralis minor, and subclavius muscles

· Anterior axillary fold - formed by lateral border of pectoralis major muscle

· Posterior wall - composed mainly by the scapula and subscapularis muscle and, to a lesser extent, the teres major and latissimus dorsi muscles

· Posterior axillary fold - formed by the teres major and latissimus dorsi muscles

· Medial wall - serratus anterior muscle 

· Lateral wall - intertubercular groove of the humerus (bicipital groove)

· Base or floor - skin and fascia of the armpit with the connection of the axillary fascia and the clavipectoral fascia supporting this floor

· Apex - aperture that opens into the base of the neck and is bounded by the clavicle, scapula, and first rib

Contents:
· Brachial plexus - the cords and terminal branches (infraclavicular portion) of this plexus are situated in the axilla

· Axillary artery - begins at the lateral border of the first rib and ends at the inferior border of the teres major muscle where it becomes the brachial artery

· Axillary vein - medial to the axillary artery, this vein begins at the inferior border of the teres major and ends at the lateral border of the first rib where it becomes the subclavian vein

· Axillary lymph nodes - major lymph nodes of the upper limb; are classified into 5 groups:

Pectoral group - surrounds the lateral thoracic artery near the inferior border of the pectoralis major; receive lymph from the anterior thoracic wall and the breast

Lateral group- lies along the lateral wall of the axilla and receives lymph from the upper limb

Subscapular group - located near the supscapular vessels and receives lymph from the posterior thoracic wall and the scapular region 

Central group - situated deep to the pectoralis minor and receives lymph from the lateral, pectoral, and supscapular groups of nodes

Apical group - located in the apex of the axilla along the 1st part of the axillary artery; receives lymph from the central group; efferent vessels from apical nodes drain into channels along the subclavian vein in the neck

Note: infections in the hand or forearm can result in lymphangitis with enlargement and tenderness of the axillary lymph nodes.  Because they receive lymph from the upper limb, the lateral group of nodes is first to be involved.

· Short head of the biceps brachii muscle

· Tendon of the long head of the biceps brachii muscle (occupies the intertubercular groove of the humerus)

· Coracobrachialis muscle

Note: wound in the axilla often cause great damage (paralysis or death) because of the location and size of the brachial plexus, axillary artery, and axillary vein.

Cubital fossa:

Location: triangular-shaped depression on the anterior aspect of the elbow


Boundaries:
· Superior - imaginary line connecting the epicondyles of the humerus

· Medial - pronator teres muscle of the forearm

· Lateral - brachiorradialsis muscle of the forearm

· Roof - brachial fascia reinforced by the *bicipital aponeurosis (connective tissue located on the medial side of the biceps brachii tendon; protects the underlying vessels and nerves)

· Floor - brachialis and supinator muscles

Important structures - the roof is crossed obliquely by the median cubital vein. From medial to lateral within the fossa are:

· Median nerve

· Brachial artery and its terminal branches

· Biceps tendon

· Radial nerve

*Carpal tunnel:

Definition: space between the flexor retinaculum and the underlying carpal bones


Contents:
· Median nerve

· 4 tendons of the flexor digitorum superficialis muscle - the 3rd and 4th tendon lie anterior to the 2nd and 5th tendon (plate 430)

· 4 tendons of the flexor digitorum profundus muscle - lie deep to the tendons of the flexor digitorum superficialis muscle

· Tendon of the flexor pollicis longus muscle - located lateral to tendons of flexor digitorum profundus muscle

· Synovial sheaths - surrounds the tendons and allows them to  move freely during movements of the fingers

Note: Carpal tunnel syndrome results from any condition that reduces the size of the carpal tunnel.  Compression of the median nerve can cause pain or anesthesia in the digits and weakness of the thenar muscles

Anatomical snuff box: (plate 438)


Definition: triangular interval

Boundaries - can be observe with abduction and extension of thumb

· Anterior (lateral) - tendons of abductor pollicis longus and extensor pollicis brevis

· Posterior (medial) - tendon of extensor pollicis longus

· Floor - scaphoid and trapezium carpal bones

Contents - radial artery crosses the floor to enter the palm

VEINS:
Axillary vein:
Location: medial to the axillary artery; begins at the inferior border of the teres major and ends at the lateral border of the first rib

Arises from: basilic vein

Receives blood from: numerous tributaries including the cephalic vein

Drains into: becomes the subclavian vein

*Basilic vein:

Arises from: dorsal venous arch of the hand

Location: superficial; begins of the medial (ulnar) side of the hand and passes to the anterior surface of the forearm; pierces the deep faschia about 8-10 cm above the elbow

Drains into: brachial vein

*Cephalic vein:

Arises from: dorsal venous arch of the hand

Location: superficial; begins on the lateral (radial) side of the hand and passes to the anterior surface of the forarm; enters the deltopectoral groove between the pectoralis major muscle and deltoid muscle.  It pierces the fascia of the deltopectoral triangle

Drains into: axillary vein

*Median cubital vein:
Location: connecting channel that runs upward and medially from the cephalic vein to the basilic vein within the cubital fossa

Note: because of its prominence and accessibility, it is the most frequently used vein for intravenous injection or venipuncture (drawing blood)

VERTEBRAL COLUMN:
Function: supports the trunk and protects the spinal cord

Composition: 33 vertebrae separated by fibrocartilaginous intervertebral discs and united by joints and ligaments; has a considerable degree of flexability and strength (24 of the vertebrae are movable

Surface anatomy:
Median furrow - recess down the middle of back that lies over the tips of the spinous processes of the vertebrae

Ligamentum nuchae - a thickened supraspinous ligament that covers the spinous processes of the cervical region

Vertebra prominens - Spine of C7 that forms the first marked elevation when the neck is flexed

Palpation: C7, T1-T12, L1-L5, and S1-S3 may be palpated when the vertebral column is flexed.  The lower 2 sacral segments have no spines.


Superior angle - located at the level of T1/T2 spines


Inferior angle - located at the level of T7/T8 spines


Highest point of iliac crest - space between L3 and L4 spines


Posterior superior iliac spine - lies in a dimple at the level of the 2nd sacral spine

Vertebral Parts:
Body - anterior portion which is weight bearing and connected to adjacent vertebral bodies by intervertebral disks

Vertebral (neural) arch - protects the spinal cord and is not weight bearing; formed by:


2 pedicles


2 lamina

Vertebral foramen - between the posterior aspect of the body of each vertebra and its neural arch

*Vertebral canal - continuous tubular structure formed by the vertebral foramina; runs the full length of the vertebral column

Articular process - each vertebra has 2 superior and 2 inferior articular processes located at the junctions of the pedicles and laminae

Transverse process - each vertebra has 2 transverse process which project on either side at the junction of the pedicles and laminae; point for muscle and ligament attachment

Spinous process - each vertebra has one spinous process located in the posterior midline and is directed posteriorly/inferiorly from the junction of the laminae; point for muscle and ligament attachment

Intervertebral foramina - are bounded by superior and inferior notches of adjacent pedicles and intervertebral disks (openings between adjacent pedicles).  A spinal nerve and its accompanying vessels are transmitted through each foramen.  Owing to differential growth of spinal cord and vertebral column, the spinal cord segments are not always adjacent to the corresponding vertebral level.


Spinal cord:
Location: within the vertebral canal; begins at foreman magnum and ends at approximately the level of the L2 vertebra

Contents: neuronal cell bodies and nerve fibers organized to transmit impulses in the required pattern

Gray matter - contains nerve cell bodies; located centrally in the shape of an "H" directed anteroposterior

· Anterior (ventral) horn - contain vertical columns of cell bodies of somatic efferent (motor) neurons

· Lateral horn - located at T1 - L2 spinal levels only; forms an intermediolateral cell column of sympathetic preganglionic efferent neurons of the autonomic division

White matter - contains nerve fibers; located peripherally

Meninges and spaces:
· *Epidural (extradural) space - between dura mater and vertebral arch; contains fatty tissue and the vertebral venous plexus

· *Dura mater - tough outermost covering of the cord

· *Arachnoid mater - delicate membrane deep to the dura

· note: the dura and arachnoid form a sleeve or tube surrounding the spinal cord and/or nerves down to vertebral level S2.  Below the S2 vertebral level, meninges extend out with each spinal nerve as it passes to its intervertebral foramen

· *Subdural space - between dura and arachnoid mater

· Arachnoid trabeculae - delicate strands of connective tissue that extend from the arachnoid to the pia mater; forms the subarachnoid space

· *Pia mater - thin transparent membrane that is firmly adherent to the external surface of the brain and spinal cord

· *Subarachnoid space - between arachnoid and pia mater; contains CSF

· *Cauda equina - lower pairs of spinal nerve roots that extend from the end of the spinal cord

· *Cervical enlargement: C3 - T2; nerves of limb plexuses arise here

· *Lumbar enlargement: T9 - T12; nerves of limb plexuses arise here

· *Conus medullaris: between L1 - L2; end of spinal cord

· Lumbar cistern - widened region of arachnoid below the conus medullaris; at L2 - S2

· *Filum terminale - an extension of the pia mater from the inferior tip of the conus medularis; extends from the inferior end of the conus medullaris to insert on the coccyx. 

Note - meninges are continuous with connective tissue coverings of each spinal nerve at intervertebral foramina.  Meninges of the spinal cord are continuous with those surrounding the brain. 

Cervical vertebrae - number = 7; smallest movable vertebrae; each has a foramen in the transverse process that transmits the vertebral vessels; cervical vertebrae consists of:

Atlas (C1) - ringlike, thin anterior and posterior arches; 2 lateral masses with large horizontally oriented superior articular processes with large facets that articulate with the condyles of the occipital bone; no body or spinous process


Axis (C2) - has a superiorly directed odontoid process (dens) which forms a pivot upon which the atlas rotates; the dens probably respresents the "lost" body of C1; notes: rupture of the transverse ligament  can drive the dens into the spinal cord. Fracture of the dens can cause dislocation of the C2 vertebra onto the C1 vertebra, which can produce transection of the spinal cord. Pts with suspected neck injuries must be move with extreme care and support of the head until clinical and radiologic evaluations have been carried out. 

C3 - C6 vertebrae - delicate bodies; bifid spinous processes; foramina in the transverse processes; enlarged triangular vertebral foramen to accommodate the cervical enlargement of the spinal cord

C7 vertebra - prominent spine (vertebra prominens) and is usually the most superior vertebral spine that can be palpated; articular processes tend to be horizontally oriented in the cervical region

Thoracic vertebrae:
Number - 12

Size - intermediate in size between cervical and lumbar regions and increase in size inferiorly

Vertebral foramen - round

Facets - located on the side of the body for articulation with the head of ribs and on transverse processes for articulation with the tubercle of the rib

Spinous processes - long, inferiorly directed, and overlap like shingles on a roof

Articular processes - oriented predominantly in the frontal plane in the superior portion of the thoracic vertebral column.  Inferiorly, they tend to become sagittal in their orientation

Lumbar vertebrae:

Number - 5

Size - massive bodies


Pedicles - short and stout


Transverse processes - long


Spinous process - short and hatchet-shaped

Vertebral foramen - triangular to accommodate the lumbar enlargement of the spinal cord 

Articular processes - superior and inferior articular processes are oriented predominately in the sagittal plane

Note: Access to the CSF can be accomplished by inserting a needle into the midline between L3 and L4 or L4 and L5 to easily reach the subarachnoid space.  There is no risk of injury to the spinal cord because only fibers of the cauda equina occupy the subarachnoid space. In the infant (whose cord is longer), CSF may be obtained from cisternae at the base of the brain via the suboccipital triangle.

Sacral vertebrae:

Number - 5 sacral vertebrae fuse early in life forming the sacrum

Shape - anterior surface is concave; consists of a medial part separated from a lateral part by 4 foramina that transmit ventral rami of spinal nerves

Median sacral crest - located on posterior aspect; formed by fused rudimentary spinous processes

Posterior sacral foramina - located lateral to the median sacral crest; transmits dorsal primary rami of spinal nerves

Sacral hiatus - formed by failure of the laminae of the 5th sacral vertebra (sometimes the 4th also) to meet; this is an inferior entrance to the vertebral column. Note: anethetics can be injected via the sacral hiatus around the roots of sacral and lower lumbar nerves without entering the subarachnoid space. This is referred to as epidural (extradural) anesthesia. 

Coccyx - consists of 3-5 (usually 4) rudimentary vertebrae at the caudal end of the vertebral column

Curvatures:
Primary curvatures - formed during fetal period; persist after birth; consists of thoracic and sacral curvatures (concave anteriorly)

Secondary curvatures - formed postnatally; develop secondary to lifting the head (cervical curvature) and walking (lumbar curvature)

Abnormal curvatures:
· Kyphosis - exaggeration of the thoracic curvature (hunch back)

· Lordosis - exaggeration of lumbar curbature (sway back)

· Scoliosis - complex lateral bending/torsion of the vertebral column

Intervertebral discs:
Definition - fibrocartilaginous structures that occupy the intervertebral space and are fused to adjacent vertebrae; compromise 20% of the length of the vertebral column


Function: discs act as shock absorbers for the vertebral column

Anulus fibrosus - outer layer of concentrically arranged wrapping of dense fibrous tissue; anterior aspect is thicker than the posterior edge

Nucleus pulposus - deep to the anulus fibrosus; semigelatinous and usually eccentrically placed posteriorly; contains 70-80% water and allows the disc to compress when bending; they tend to dehydrate from mechanical pressure (standing, walking) and rehydrate at rest; rehydration process becomes less efficient as we age

Herniated disc - extrusion of the nucleus pulposus through the anulus fibrosus; may press on nerve roots or the spinal cord causing pain and/or loss of motor skills and/or sensory symptoms

Note: intervertebral discs are tough structures in the young, and injuries to the vertebral column will produce fractures of vertebral bodies rather than disc injuries.  After the 2nd decade, the discs become more fragile, and compression injuries may cause rupture on the anulus fibrosus with posterior or posterolateral protrusion of the nucleus pulposus into the vertebral canal (herniated disc).

Movements of the vertebral column:
How: permitted by intervertebral discs and articular processes of vertebrae; dispacement between adjacent vertebrae is small, but the range of motion in the total vertebral column is considerable

Types of movements: flexion, extension, lateral bending, and rotation

Cervical region - most movements are permitted because of the horizontal orientation of articular processes and relatively thick intervertebral discs

· Atlantoaxial joint - chief movement is rotation ("no" movement of head)

· Atlanto-occipital joint - chief movements are flexion and extension ("yes" movement of head)

Thoracic region - movement is limited because of the frontal orientation of articular processes, thin vertebral discs, overlapping spinous processes, and attachments of the ribs and sternum

Lumbar region - thick intervertebral discs and sagittal orientation of articular processes allow a wide range of flexion and extension.   Some lateral bending occurs here, but rotation is quite limited

Note: Back pain is the cost of upright posture.  3 factors that make back pain so common, particularly in the lumbar region:

(1) Loss of water content and elasticity by the nucleus pulposus, making it more liable to injury.  This process is more pronounced after the age of 30.

(2) Poor posture over long periods may stretch and weaken the longitudinal ligaments posterior to the vertebral bodies.  Sitting slumped with the lumbar spine flexed, instead of in the normal position of lordosis, is particularly bad

(3) Lifting weights with the lumbar spine flexed imposes great stresses on the lumbar discs, tending to force them posteriorly or posterolaterally.







