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Describe the features of this clavicle
Prop: Clavicle
The clavicle is a curved bone, joining the skeleton of the upper limb to the axial skeleton.

The medial 2/3 is convex forwards, and is roughly quadrilateral in cross-section.

The lateral 1/3 is flatter and concave forwards.

Shaft
Upper surface

· Interclavicular ligament – beside capsular attachment

· Clavicular head of sternocleidomastoid – medial 1/3 or more

· Occipital fibres of trapezius – extend from posterior surface, laterally

· Cervical fascia – between trapezius and sternocleidomastoid

Posterior surface
· Origin of sternohyoid – extends from capsular margin (sternal end)

· Subclavian vessels

· Lateral cord of brachial plexus

· Nutrient foramen

· Occipital fibres of trapezius – lateral 1/3

Inferior surface

· Costoclavicular ligament – pit found lateral to sternal articular surface

· Groove for subclavius – from costoclavicular ligament attachment to conoid tubercle.  Clavipectoral fascia attaches to its lips.

· Conoid tubercle – buried in the base of conoid ligament.

· Trapezoid ridge – lateral, extending to acromial end (for trapezoid ligament)

Anterior surface
· Pectoralis major origin – medial ½

· Cephalic vein – between pectoralis major and deltoid attachments

· Deltoid tubercle – projects into deltoid muscle

· Attachment of deltoid – lateral 1/3, extending onto upper surface

Sternoclavicular joint
· Synovial joint

· Disc attaches posteriorly and superiorly to groove

Acromioclavicular joint
· Synovial joint

· Articular facet faces down and laterally

Describe the features of this scapula
Prop: Scapula
· Flat, triangular bone which sits on the posterior chest wall, and articulates with the skeleton of the upper limb.  It is thickened laterally, and has a spine which extends laterally from it dorsal surface.

Costal Surface
· Concave, with 3-4 ridges, converging laterally (for fibrous septa of subscapularis).  Subscapularis also attaches to the rest of the surface, with a bare area near the lateral angle.

· Medial margin – insertion of Serratus anterior (2 digitations above spine, 2 digitations between spine and inferior angle, 4 digitations attach to rough surface at inferior angle)

· Ridge separates subscapularis and Serratus anterior – subscapularis fascia attaches to this

Upper border
· Scapular notch at root of coracoid process (for Suprascapular nerve), bridged by transverse scapular ligament.  Inferior belly of omohyoid arises from this ligament and the nearby upper border.  

· Subscapularis fascia arises along the border

Medial border
· Top to bottom:

· Levator scapulae

· Rhomboid minor

· Rhomboid major

Lateral border
· Glenoid fossa

· Infraglenoid tubercle – origin of long head of triceps

· Sharp ridge runs down to inferior angle – subscapularis fascia attaches to this

Dorsal surface
· Supraspinous fossa – supraspinatus arises from spine and blade (not lateral angle).  Supraspinatus fascia attaches to upper margin of spine and upper border of blade

· Infraspinous fossa – Convex other than concavity under the spine.

· Infraspinatus – from surface (except at lateral angle)

· Teres major – oval area at inferior angle

· Teres minor – elongated area, dorsal to ridge on lateral border (often bisected by groove for circumflex scapular vessels)

· Fascia over teres minor and infraspinatus attaches along the lateral border with subscapularis fascia.

Spine
· Suprascapular vessels and nerve run in angle formed by lateral border of spine – runs to infraspinous fossa

· Acromion – rectangular

· Facet for articulation with clavicle at anterior end of medial border

· Trapezius attaches to medial border and along upper margin of spine.

· Deltoid attaches along inferior margin of spine (lateral to deltoid tubercle), and to posterior, lateral and anterior borders of acromion.

· Coracoacromial ligament attaches anterior to facet for clavicle.

Lateral angle
· Wedge shaped (widest laterally)

· Pear-shaped glenoid cavity faces anterolaterally – deepened by glenoid labrum

· Supraglenoid tubercle – attachment of long head of biceps

Coracoid Process
· Rises from upper border of glenoid cavity and curves forwards and laterally

· Conoid ligament – from upper border

· Trapezoid ligament – runs towards tip from conoid attachment

· Coracoacromial ligament – from lateral border (forms socket for humerus)

· Coracohumeral ligament – from under surface

· Pectoralis minor – medial border (proximally)

· Short head of biceps – lateral facet of tip

· Coracobrachialis – medial facet of tip

Describe the features of the upper part of the humerus
Prop: Humerus
· The humerus is the long bone of the upper arm, which articulates at its upper end with the glenoid labrum of the scapula.

Head
· Faces slightly backwards at rest

· Lower anterior quadrant articulates at rest

Lesser Tubercle
· Projects forwards.  It then continues down as the medial lip of the bicipital / intertubercular groove

· Subscapularis attaches superiorly

· Teres major attaches to medial lip of the groove for 5cm

· Long tendon of biceps runs in the groove

· Latissimus dorsi tendon attaches into the floor of the groove

Greater Tubercle
· Mostly bare bone.  Anterior margin extends down as the lateral lip of intertubercular groove and into anterior margin of deltoid tuberosity

· 3 facets posteriorly

· Supraspinatus

· Infraspinatus

· Teres minor – extends onto the shaft below the facet

· Pectoralis major tendon inserts into the lateral lip of groove

· Axillary nerve and its vessels run on bare surgical neck posteriorly (below teres minor)

Neck
· Anatomical neck - around articular margin of the head (thick)

· Surgical neck – upper end of shaft (narrowest point)

Describe the features of the lower end of the humerus
Prop: Humerus, XRay elbow

Medial epicondyle
· More prominent than lateral

· Points in the same direction as the head of the humerus

· Anterior facet for common flexor origin of forearm

· Groove for ulnar nerve posteriorly

· Distal border – facet for medial collateral ligament

· Medial supracondylar ridge is an extension of the medial lip of the bicipital groove.

· Attachments – medial intermuscular septum, Pronator teres

Lateral epicondyle
· Anterior facet for common extensor origin of forearm

· Distal border – attachment for lateral collateral ligament (and superficial fibres of supinator)

· Anconeus arises from a shallow pit behind the epicondyle, and above this

· Lateral supracondylar ridge is a continuation of the posterior margin of the radial groove

· Attachments – intermuscular septum, brachioradialis (upper 2/3), extensor carpi radialis longus (lower 1/3)

Capitulum
· Articulates with radius.

· Projects forwards and inferiorly

Trochlea
· Extends also onto posterior surface

· Medial – prominent ridge

· Lateral – low ridge, running into capitulum.  Extends up over the olecranon fossa towards the medial epicondyle.

· Because of these ridges, the articular surface is tilted, causing the carrying angle of the elbow

Fossae
· Olecranon fossa – deep, above trochlea posteriorly

· Coronoid fossa – anteriorly, above trochlea

· Radial fossa – anteriorly, above capitulum

Describe the features of the radius
Prop: Radius
· The radius is one of the long bones of the forearm, which articulates with the humerus, ulna and carpal bones

Head
· Cylindrical, with a hollow on the upper surface, which articulates with the capitulum of the humerus.

· Cylindrical circumference articulates with the radial notch of the ulna, and with the annular ligament which holds it in place

Neck
· Narrow, enclosed by the tapered lower margin of the annular ligament

Shaft
· Radial tuberosity at the upper end, facing towards the ulna.  Biceps tendon attaches along the posterior lip.

· Anterior oblique line runs from anterior margin of the radial tuberosity, down to the point of greatest convexity of the shaft

· Posterior oblique line is a mirror image of the anterior oblique line (but less prominent)

· Between 2 oblique lines is the insertion of the supinator, and posterior interosseous nerve running between the 2 layers of the supinator

· At convergence of the 2 oblique lines, there is a 2cm long ridge for the tendon of pronator teres (slightly posterior)

· Interosseous ridge lies below the radial tuberosity

· Flexor surface

· Flexor digitorum superficialis, extends to anterior oblique line

· Flexor pollicis longus lies inferior to flexor digitorum superficialis, and also arises from the interosseous membrane

· Pronator quadratus arises from the lower 1/5, including a hollow at the distal end

· Extensor surface (below the posterior oblique line)

· Oblique origin of abductor pollicis longus

· Extensor pollicis brevis (below abductor pollicis longus, from hollow area)

· Bare at lowermost part

Lower end
Ulnar surface

· Notch for articulation with ulna

· Triangular area above this bounded by 2 ridges into which the interosseous border divides (membrane attaches to the posterior one).  Deepest fibres of pronator quadratus attach to anterior ridge

Flexor surface
· Ridge below the hollow for pronator quadratus

· Anterior ligament of wrist attaches between this ridge and the articular surface.

Lateral surface
· Styloid process

· Radial collateral ligament – attaches to the tip

· Brachioradialis tendon inserts into the base

Posterior surface
· Broad groove laterally – extensor carpi radialis longus and brevis run in here

· Dorsal tubercle of Lister

· Narrow groove for tendon of extensor pollicis longus

· Broad groove for extensor digitorum and extensor indicis

Articular surface
· 2 concave areas

· Ulnar surface – square, articulates with lunate.  Continues onto ulnar notch, but is separated from radioulnar joint by fibrocartilage

· Lateral surface – triangular (with apex on styloid process), articulates with scaphoid

Describe the features of the ulna
Prop: Ulna
· The ulna is a long bone of the forearm, which has an important stabilizing function

Olecranon
· Subcutaneous

· Upper surface is square, receiving triceps tendon

· Anterior border is sharp, with attachment for elbow capsule

· Posterior surface is triangular – sides of the triangle converge to form the subcutaneous border of the shaft

· Medial surface is concave, with attachment for flexor digitorum profundus.  Aponeurosis of flexor carpi ulnaris attaches to the medial side of the posterior triangle, and covers FDP here.  Medial collateral ligament attaches in the upper angle.

· Lateral surface – aponeurosis attachment

Coronoid process
· Anterior surface – concave, receiving brachialis.  Ulnar tuberosity is lower down.  Flexor pollicis longus arises from medial or lateral borders

· Medial surface

· Sublime tubercle – Flexor digitorum superficialis, Ulnar nerve lies in contact

· Medial collateral ligament attachment

· Medial border – linear origin of deep head of pronator teres

· Lateral surface

· Radial notch – annular ligament attaches to anterior and posterior margins

· Quadrate ligament attaches below the notch, and the oblique cord attaches below this

Trochlear notch
· Hyaline cartilage in an hourglass shape, or divided into 2 separate surfaces

Shaft
· Interosseous border laterally – fades in lower 1/5.  Continues up into posterior lip of radial notch.  Prominence below notch is supinator crest

· Supinator fossa – between supinator crest and lower part of coronoid process.  Ulnar fibres of supinator arise from here and the crest

· Flexor surface – comprises more than ½ of the circumference

· Flexor digitorum profundus arises from upper ¾

· Pronator quadratus arises from the ridge running up 1/5 of the shaft from the anterior surface of styloid process

· Extensor surface

· Anconeus from upper part

· Vertical ridge below Anconeus

· Between ridge and interosseous border are abductor pollicis longus, extensor pollicis longus, extensor indicis.

· Between the ridge and the subcutaneous border is bare bone.

· Sucutaneous border is pushed towards the interosseous border high up, by flexor digitorum profundus.  It extends down the styloid process.

· Attachment for aponeurotic head of flexor carpi ulnaris (upper ¾) and deep fascia

Head
· Styloid process projects less distally than radial styloid process.  Ulnar collateral ligament attaches to tip.

· Triangular fibrocartilage attaches to the pit at the base of styloid process, and divides the wrist joint from the distal radioulnar joint.

· Groove alongside the styloid process (extensor surface) is for the tendon of extensor carpi ulnaris

Describe the features contributing to stability of the shoulder joint
Prop: XRay shoulder, Humerus / Scapula
· Bony - Nil

· Ligamentous

· The glenoid cavity is deepened by the glenoid labrum

· Coracoacromial arch (coracoid process, acromion, Coracoacromial ligament) prevents upward dislocation

· Muscular

· Rotator cuff – fusion of tendons with capsule

· Long head of triceps – runs beneath head in abducted shoulder

· Long head of biceps – runs above head, in intertubercular (bicipital) groove

Describe the movements of this joint
· Very mobile, due to the size of the humeral head

· Abduction to 180 degrees

· 1st 30 degrees is pure shoulder abduction – after this, scapular rotation contributes

· Must laterally rotate to enable 180 degrees of abduction

· Initially supraspinatus, then deltoid assists – deltoid also pulls the head upwards, while supraspinatus pulls the head down.

· Adduction is limited by soft tissues, and the lack of articular surfaces

· Muscles = short scapular muscles (except supraspinatus), strengthened by pectoralis major and Latissimus dorsi

· Flexion to 180 degrees

· Clavicular head of pectoralis major (sternocostal head only used if the joint is fully extended prior)

· Anterior fibres of deltoid

· Assisted by coracobrachialis and biceps

· Extension

· Latissimus dorsi

· Posterior fibres of deltoid

· Long head of triceps

· Rotation – 90 degrees medial, 90 degrees lateral

· Short scapular muscles (infraspinatus / teres minor = lateral rotation, subscapularis / teres major = medial rotation)

Describe the elbow joint
· The elbow is a large synovial hinge joint between the humerus above, and the radius and ulna below.  It communicates with the proximal radioulnar joint.

· The head of the radius articulates with the capitulum

· The trochlear notch of the ulna articulates with the trochlea

Capsule
· Attaches

· Around articular margin, but projects up over the olecranon & coronoid fossae

· Trochlear notch (at edge of articular cartilage)

· Annular ligament

· NOT attached to radius

Synovial membrane
· Attaches to articular margins of all 3 bones

· Lines coronoid / olecranon fossae, and annular ligament

Ligaments
· Medial Collateral Ligament – triangular, with 3 bands

· Anterior – strongest.  From medial epicondyle to sublime tubercle on medial border of coronoid process

· Posterior – From medial border of olecranon to sublime tubercle

· Middle – deeper.  Attaches anterior and posterior bands (ie. Epicondyle to olecranon)

· Lateral Collateral Ligament – flattened band

· From humerus (below common extensor origin) to annular ligament

· Anterior & Posterior Ligaments (thickenings of capsule)

· Annular ligament – attaches to margins of radial notch.  Clasps head & neck of radius.  No attachment to radius.

Nerve Supply
· Musculocutaneous

· Medial

· Ulnar

· Radial

Movements
· Flexion = 140 degrees from full extension (in line of ulna, not humerus)

Describe the radioulnar joints
Proximal
· In continuity with elbow joint

· Capsule of elbow joint blends with annular ligament, which is attached to radial notch of ulna, and encircles the head & neck of the radius

· Synovial membrane attaches to radius at lower margin of cylindrical articular surface

· Quadrate ligament stretches between the neck of radius (proximal to tuberosity), and upper part of supinator fossa of ulna (distal to radial notch).  Fibres run criss-cross, so that the overall tension remains constant in all positions of Supination / pronation.

Distal

· Closed distally by the triangular fibrocartilage (this is attached by its base to the ulnar notch of the radius, and by its apex to fossa at the base of the ulnar styloid.

· Capsule extends up behind pronator quadratus (sacciform recess)

· Interosseous membrane runs down from the radius to the ulna.  Taut in pronation, lax in Supination

· Oblique cord runs in opposite obliquity to the interosseous membrane, from just below the radial tuberosity, to the side of the ulnar tuberosity (distal to quadrate ligament)

Nerve Supply
· Proximal – small twigs from nerves of elbow joint

· Distal – Posterior interosseous nerve (radial nerve), and anterior interosseous nerve (median nerve)

Movements
· If ulna is fixed, there is pure Supination / pronation with the distal radius shifting from one side to the other.  The axis is fixed (joins the centre of the radial head and the base of the ulnar styloid process).

· If the axis shifts more laterally (eg. pronation / Supination around the middle finger rather than the ulna), there is abduction of the ulna in association with pronation.  With both pronation & Supination, there is first extension, then flexion of the elbow.

· Pronation (innervated by median nerve)

· Pronator quadratus

· Pronator teres

· Flexor carpi radialis

· Palmaris longus

· Brachioradialis

· Supination (innervated by radial nerve)

· Supinator

· Extensor pollicis longus

· Extensor carpi radialis longus

· Also biceps (musculocutaneous nerve)

Tell me about the rotator cuff
· Subscapularis

· Supraspinatus

· Infraspinatus

· Teres minor

Subscapularis
· Origin – costal surface and lateral border of scapula, and fibrous septa attaching to ridges on costal surface

· Insertion – Fuses with shoulder capsule and inserts into lesser tubercle and medial lip of intertubercular groove

· Nerve – Upper and lower subscapular nerves (C5,6)

· Action – Stabilises shoulder joint, medial rotation of humerus

Supraspinatus
· Origin – Medial ¾ of supraspinous fossa, and upper surface of spine of scapula

· Insertion – Fuses with shoulder capsule, and inserts on upper part of greater tuberosity

· Nerve – Suprascapular nerve (C5,6)

· Action – Stabilises shoulder, assists deltoid in abduction

Infraspinatus
· Origin – Medial ¾ of infraspinous fossa, and fibrous septa

· Insertion – Fuses with shoulder capsule, and inserts in central facet on greater tuberosity

· Nerve – Suprascapular nerve (C5,6)

· Action – Stabilises shoulder, lateral rotator

Teres minor
· Origin – Lateral border of scapula

· Insertion – lower facet on greater tuberosity and shaft below it

· Nerve – Posterior branch of axillary nerve

· Action – Stabilises shoulder, lateral rotator, weak adductor.  Pulls humerus down to counteract deltoid during abduction

Tell me about the muscles arising from the common flexor origin
Prop: McMinn P.124C; Clemente Fig 67
· The common flexor origin lies on the medial epicondyle of the humerus.

· From radial to ulnar sides:

· Pronator teres

· Flexor carpi radialis

· Flexor digitorum superficialis

· Palmaris longus

· Flexor carpi ulnaris

Pronator teres
· Origin

· Common flexor origin

· Lower part of medial supracondylar ridge

· Medial border of coronoid process (distal to sublime tubercle)

· Insertion – between anterior & posterior oblique lines of the radius.

· Nerve supply – Median nerve (1st branch) = C6,7

· Action – Pronate / Flex elbow joint

· Median nerve lies between its 2 heads.

· Forms medial border of the cubital fossa.

Flexor carpi radialis
· Origin – Common flexor origin

· Insertion

· Base of 2nd & 3rd metacarpals

· Scaphoid

· Nerve supply – Median nerve (C6,7)

· Action

· Flex wrist

· Assist in pronation / flexion of elbow

· Stabilises wrist during finger movement.

Flexor digitorum superficialis
· Origin

· Common flexor origin

· Medial ligament of elbow

· Sublime tubercle of ulna

· Anterior oblique line of radius

· Insertion – Sides of shaft of middle phalanges

· Nerve supply – Median nerve (C7,8)

· Action – Flex PIP joints

Palmaris longus
· Origin – Common flexor origin

· Insertion

· Palmar aponeurosis (and adherent to superficial surface of flexor retinaculum)

· Nerve supply – Median nerve (C7,8)

· Action – Negligible – flexes MCP joints / wrist

· Absent in 13% of people

Flexor carpi ulnaris
· Origin

· Common flexor origin

· Aponeurosis from medial border of olecranon and upper ¾ of subcutaneous border of ulna

· Insertion - Pisiform (& base of 5th metacarpal, via pisometacarpal ligament)

· Nerve supply – Ulnar nerve (C7,8)

· Action

· Flex / Adduct wrist

· Stabilises pisiform during action of hypothenar muscles.
Describe the muscles of the Thenar eminence
Prop: Clemente Fig 114
· The Thenar eminence is the region at the base of the thumb.

· The nerve to this eminence is the recurrent branch of the median nerve (C8, T1)

Abductor Pollicis Brevis
· Origin

· Flexor retinaculum

· Tubercle of scaphoid

· Insertion

· Radial side of the base of the proximal phalanx

· Tendon of Extensor Pollicis Longus

· Nerve – Recurrent branch of the median nerve

· Action

· Abducts the thumb

· Assists in extension of the thumb

· Rotates the phalanx of the MCP joint, to allow opposition

Flexor Pollicis Brevis
· Origin (varies considerably)

· Flexor retinaculum

· Trapezium

· Insertion

· Radial sesamoid of the thumb (always)

· Radial border of the proximal phalanx

· Nerve - either one or both of:

· Recurrent branch of the median nerve

· Deep branch of the ulnar nerve

· Action

· Flex proximal phalanx

Opponens Pollicis
· Lies deep to the other 2 muscles

· Origin

· Flexor retinaculum

· Trapezium

· Insertion

· Whole radial border of the metacarpal

· Nerve

· Recurrent branch of the median nerve

· Deep branch of the ulnar nerve

· Action

· Opposes thumb metacarpal (rotation of the metacarpal at the carpometacarpal joint)
Draw the dermatomes of the upper limb
See Last’s Fig 1.8, P14

Draw the cutaneous nerve distribution of the upper limb
See Last’s Fig 2.46, P 91

Demonstrate the myotomes of the upper limb
· Shoulder

· Abduct / Laterally rotate = C5

· Adduct / Medially rotate = C6,7,8

· Elbow

· Flex = C5,6

· Extend = C7,8

· Forearm

· Pronate = C7,8

· Supinate = C6

· Wrist

· Flex / Extend= C6,7

· Fingers

· Flex / Extend = C7,8

· Hand

· Intrinsic muscles = T1

Describe the brachial plexus
· Important nerve plexus of the upper limb, formed by the anterior rami of segments C5-T1

· 5 roots – lie behind Scalenus anterior, emerge in front of Scalenus medius

· 3 branches

· 3 trunks – cross lower part of posterior triangle

· 1 branch

· 6 divisions – behind clavicle

· 0 branches

· 3 cords – at outer border of 1st rib.  Enter axilla above 1st part of axillary artery, embrace its 2nd part, and give off branches around its 3rd part

· Lateral – 3 branches

· Medial – 5 branches

· Posterior – 5 branches

Branches from roots
· Dorsal scapular nerve – C5 – behind roots

· Supplies rhomboid minor / major, levator scapulae

· Nerve to Subclavius – C5,6 – in front

· Supplies subclavius

· Long thoracic nerve – C5,6,7 – behind

· Supplies Serratus anterior

Branch from trunks
· Suprascapular nerve – from upper trunk

· Supplies supraspinatus, infraspinatus, shoulder joint

Branches from lateral cord
· Lateral pectoral nerve – C5,6,7 

· Supplies pectoralis major / minor
· Musculocutaneous nerve – C5,6

· Supplies coracobrachialis, biceps, brachialis, skin on lateral forearm

· Lateral root of median nerve – C5,6,7

· Continuation of cord

Branches from medial cord
· Medial pectoral nerve – C8, T1

· Supplies pectoralis minor / major

· Medial root of median nerve – C8, T1

· Continuation of cord

· Medial cutaneous nerve of arm – C8, T1

· Supplies skin over front and medial sides of upper arm

· Medial cutaneous nerve of forearm – C8, T1

· Supplies skin over lower arm, medial forearm

· Ulnar nerve – C7,8, T1

· Supplies flexor carpi ulnaris, small muscles of hand

Branches from posterior cord
· Upper subscapular nerve – C5,6

· Supplies upper part of subscapularis

· Thoracodorsal nerve – C6,7,8

· Supplies Latissimus dorsi

· Lower subscapular nerve – C5,6

· Supplies lower part of subscapularis, Teres major

· Axillary nerve – C5,6

· Supplies shoulder, nothing in axilla

· Anterior – deltoid, small amount of overlying skin

· Posterior – Teres minor, posterior fibres of deltoid, skin of upper lateral arm

· Radial nerve - C5-T1

· Supplies long head of triceps, medial head of triceps, skin on posterior surface of upper arm, extensor compartment of forearm

· Continuation of cord

What happens with injury to:

Total plexus:
· Totally immobile, anaesthetic limb

· +/- Horner’s

· Distal to roots – Serratus anterior / rhomboids intact

· Distal to trunks – Supraspinatus / Infraspinatus intact

Upper roots & trunk
· Traction injury

· Erb’s palsy

· Lose

· Abduction / lateral rotation of shoulder

· Supination

· Sensation on lateral arm / forearm

Lower roots
· Klumpke’s paralysis

· Affects

· Small muscles of hand – claw hand

· Sensation on ulnar side of forearm

· Possible Horner’s
Describe the course and branches of the axillary nerve
· It is a branch of the posterior cord of the brachial plexus, arising from the rami of C5,6

· It passes backwards between subscapularis and teres major, lateral to the long head of biceps (ie. Through the quadrangular space)

· It lies in contact with the surgical neck of humerus, below the shoulder capsule, and above the circumflex humeral vessels.

· It divides into anterior and posterior branches

· Supplies

· Nothing in the axilla

· Shoulder joint

· Anterior branch – winds behind the humerus, in contact with the periosteum.  It then enters the deep surface of deltoid.

· Supplies deltoid, and the skin overlying  deltoid

· Posterior branch – winds around the posterior border of deltoid, to become the upper lateral cutaneous nerve of the arm.

· Supplies Teres minor, a few posterior fibres of deltoid, and skin overlying.

What happens with injury to the axillary nerve?
· Occurs in 5 of shoulder dislocations, and # upper humerus

· Lose

· Deltoid function

· Sensation in egg-shaped area over the lateral upper arm, below the acromion

· To test – abduct the shoulder
Describe the course of the median nerve
Prop: McMinn P119
· The Median nerve is the nerve of the flexor compartment of the forearm

· It is formed at the lower border of the axilla by the union of medial & lateral roots (lateral to axillary artery). 

· It lies in front of the brachial artery initially, then medial to it at the elbow.

· It disappears between the 2 heads of pronator teres.  

· It joins the ulnar artery at the fibrous arch of flexor digitorum superficialis.

· It passes distally in the midline, close to the deep surface of this muscle.  

· It emerges from its lateral border, between palmaris longus & flexor carpi radialis.

· It is flattened at the wrist.

· It passes under the flexor retinaculum, dividing into 3 terminal branches

Branches
Arm

· No muscular branches

· Sympathetic branches to brachial artery

· Branch to elbow joint

· Branch to pronator teres while in cubital fossa

Forearm
· Muscular branches

· Flexor carpi radialis

· Palmaris longus

· Flexor digitorum superficialis

· Anterior interosseous nerve

· Flexor digitorum profundus

· Flexor pollicis longus

· Pronator quadratus

· Interosseous membrane

· Periosteum of radius / ulna

· Anterior capsule of wrist / carpal joints

· Palmar branch – comes off just above flexor retinaculum

· Supplies skin over Thenar eminence

3 Terminal branches (in hand)
· Medial – divides into 2 (to palmar skin, cleft & adjacent sides of fingers on either side of middle fingers; 2nd lumbrical)

· Lateral – To palmar skin, radial side of index finger, thumb and its web; 1st lumbrical

· Muscular (recurrent) branch – curls up from around the distal border of the flexor retinaculum, superficial to Flexor pollicis longus tendon (to Thenar muscles)

Describe what happens with injury to the median nerve?
· Mostly occurs at wrist (trauma, carpal tunnel syndrome)

· Wasting of Thenar eminence (may spare Flexor pollicis brevis)

· Sensory loss over pulps of index / middle fingers

· High injury – straight index finger, with others flexed; wasted forearm

· Test – Flexor pollicis longus, finger flexors (pinch index finger & thumb together)

· Wrist injury 

· Test – Abductor pollicis brevis

Describe the course of the ulnar nerve
· The ulnar nerve is the nerve of the small muscles of the hand

· It passes down posterior to the vessels in the arm.

· It pierces the medial intermuscular septum in the lower 1/3 of the arm, accompanied by superior ulnar collateral artery, and branch of radial nerve to the medial head of triceps

· It passes between the humeral and ulnar heads of the origin of Flexor carpi ulnaris.

· It lies in contact with the humerus behind the medial epicondyle, then against the medial ligament of the elbow.

· It lies under cover of the aponeurosis of Flexor carpi ulnaris (medial to ulnar artery), on flexor digitorum profundus.

· It emerges from beneath Flexor Carpi ulnaris, proximal to the wrist.

· It passes across the flexor retinaculum.

· It divides in the hand into superficial and deep branches

Branches
Arm
· Branch to elbow joint (ONLY)

Forearm
· Muscular branches

· Medial ligament of elbow

· Flexor carpi ulnaris (C7)

· Ulnar ½ of Flexor Digitorum Profundus (C8, T1)

· Dorsal branch – passes medially, between tendon of Flexor Carpi Ulnaris & lower end of ulna – supplies dorsum of hand & of ulnar 1 ½ fingers proximal to nailbed

· Palmar cutaneous branch – runs on ulnar artery, pierces deep fascia proximal to flexor retinaculum – supplies skin of hypothenar eminence

Hand
· Superficial branch – supplies palmaris brevis

· Divides into 2 branches – Medial (to ulnar side of little finger), Lateral (to cleft & sides of ring / little finger)

· Deep branch

· Passes between the heads of origin of Flexor & Abductor digiti minimi, through origin of opponens digiti minimi.

· Lies on hook of hamate.

· Passes down to interossei.

· Arches in palm within the concavity of the deep palmar arch

· Supplies 3 hypothenar muscles, 2 ulnar lumbricals, interossei, both heads of adductor pollicis

· Common Palmar Digital nerves

· Lie deep to arteries.  Pass down to webs, between slips of palmar aponeurosis.  Divide into proper palmar digital nerves (which lie anterior / superficial to arteries).  End by supplying nail beds.

What happens with injury to the ulnar nerve?
· Most commonly injured behind the elbow, or at the wrist

· Low – claw hand (hyperextended MCP joints & flexed interphalangeal joints of ring / little fingers due to loss of interossei / lumbricals)

· Test – abduct index finger

· High (elbow or above) – straighter fingers than above, as Flexor Digitorum Profundus lost too.

· Test – Flex DIP joint of little finger

· Variable sensory loss – ulnar side of hand, little / ringer fingers
Describe the course of the Radial Nerve
· The radial nerve is the nerve of the extensor compartments of the arm & forearm

· It accompanies profunda brachii vessels

· It spirals obliquely down behind the humerus (from medial to lateral).

· It lies behind the uppermost fibres of the medial head of triceps, separating it from the bone.

· It lies in contact with the periosteum at the lateral edge of the humerus.

· It pierces the lateral intermuscular septum at the lower end of the spiral groove.

· It lies under cover of brachioradialis at the elbow (in front of the lateral epicondyle)

· It ends as superficial and posterior interosseous branches

Branches
Arm
· Long / Medial head of triceps        }

· Posterior cutaneous nerve of arm   }   above spiral groove

· Lateral / medial head of triceps

· Lower lateral cutaneous nerve of arm

Forearm
· Posterior cutaneous nerve of forearm

· Superficial branch

· Posterior interosseous nerve

Superficial Branch
· Lies on surface of supinator, pronator teres, & Flexor digitorum superficialis, under brachioradialis in the lateral forearm.  Lies lateral to the radial artery

· Passes backwards under the tendon of brachioradialis (centimeters above the radial styloid).  Divides into 2-3 branches

· Supplies 

· Radial 2/3 of dorsum of hand

· Proximal parts of dorsal surfaces of thumb, index, middle & ½ of ring fingers

Posterior interosseous nerve
· Passes between 2 layers of supinator, passes down over abductor pollicis longus origin, then dips onto interosseous membrane & extends to wrist joint.

· Supplies

· Muscles from common extensor origin

· Deep muscles of extensor compartment of forearm

· Wrist joint, intercarpal ligaments

· Sensation to interosseous membrane & periosteum of radius / ulnar, dorsal periosteum & ligaments of carpal bones.

Describe the findings in an injury of the radial nerve
· Mostly associated with fractured humeral shaft.  Also with axillary pressure (eg. incorrectly used crutches)

· Loss of

· Wrist / MCP joint extension – wrist drop (BUT able to extend interphalangeal joints)

· Elbow extension via triceps

· Sensation in coin-shaped area over 1st dorsal interosseous muscle

Describe the course and branches of the axillary artery
· Starts – outer border of 1st rib, as continuation of 3rd part of subclavian artery

· Ends – Lower border of teres major, as it becomes brachial artery

· Divided into 3 parts by pectoralis minor

· 2nd part is surrounded by cords of the brachial plexus

Branches
· 1st part = 1

· 2nd part = 2

· 3rd part = 3

1st part
· Superior thoracic artery

· Pectoralis major

· Pectoralis minor

2nd part
· Thoracoacromial artery – pierces clavipectoral fascia

· 4 branches

· Clavicular

· Deltoid

· Acromial

· Pectoral

· Lateral thoracic artery

· Pectoralis minor

· Pectoralis major

· Female breast

3rd part
· Subscapular artery

· Gives off Circumflex scapular artery

· Then becomes the Thoracodorsal artery – to Latissimus dorsi

· Anterior circumflex humeral artery

· Anastamoses with posterior circumflex humeral artery

· Ascending branch

· Long head of biceps

· Shoulder capsule

· Posterior circumflex humeral artery

· Deltoid

· Long and lateral heads of triceps

· Shoulder joint

· Anastamoses with profunda brachii

Describe the course of the radial artery
Prop: Clemente Fig 70, Fig 111
· Starts in the cubital fossa (from the division of the brachial artery)

· Runs medial to biceps tendon.

· Runs across the supinator, pronator teres insertion, radial origin of flexor digitorum superficialis, origin of flexor pollicis longus, insertion of pronator quadratus, lower end of radius.

· It runs beneath the tendons of abductor pollicis longus & extensor pollicis brevis.

· It crosses the anatomical snuffbox (over the trapezium).

· It enters the hand between the 2 heads of the 1st dorsal interosseous muscle.

· It runs between the 1st dorsal interosseous & adductor pollicis (giving off 2 branches). 

· It enters the palm between oblique & transverse heads of adductor pollicis.

· Ends as the deep palmar arch

Branches
· Radial Recurrent Artery – supplies Brachioradialis, Brachialis, Elbow joint.

· Joins the cubital anastamosis

· Muscular branches to the muscles on the lateral forearm

· Superficial palmar branch – sometimes anastamoses with the superficial palmar arch from the ulnar artery

· Anterior / Posterior Carpal branches join the anterior / posterior carpal arches

· Arteria radialis indicis – emerges on the radial side of the index finger (supplying the skin of this area)

· Princeps pollicis – runs along 1st metacarpal, divides into 2 palmar digital branches at metacarpal head.

Describe the course of the ulnar artery
Prop: Clemente Fig 70, Fig 111
· Starts in the cubital fossa (as division of brachial artery)

· Runs deep to the deep head of pronator teres, beneath the fibrous arch of flexor digitorum superficialis.

· It lies on flexor digitorum profundus, with ulnar nerve on its ulnar side.

· It runs over the front of the wrist, into the palm.

· Ends by becoming the superficial palmar arch

Branches
· Anterior / Posterior recurrent arteries – join the cubital anastamosis

· Anterior / Posterior carpal branches – join the anterior / posterior carpal arches

· Common Interosseous Artery (main branch) – divides into anterior / posterior interosseous arteries

· Anterior interosseous artery lies on the interosseous membrane between flexor digitorum profundus and flexor pollicis longus (supplying both).  Perforating branches pierce the interosseous membrane.  It gives off the nutrient arteries to radius & ulna, then passes through the interosseous membrane itself, at upper border of pronator quadratus.  It supplies the deep extensor muscles, distal to extensor indicis.  It ends on the back of the hand in the dorsal carpal anastamosis.

· Posterior interosseous artery passes back through the interosseous space (above interosseous membrane but below oblique cord).  Accompanies posterior interosseous nerve.  It supplies the muscles of the extensor compartment.  It ends at the lower border of extensor indicis.

· Muscular branches to the medial side of the forearm.
Describe the palmar arterial arches
Prop: Clemente Fig 110, Fig 111; McMinn P133B, P137
Superficial palmar arch
· Direct continuation of the ulnar artery.

· Lies immediately deep to palmar aponeurosis. 

· May or may not be continuous with the superficial palmar branch of the radial artery (passing superficial to, or through, the Thenar muscles). 

· It runs across the hand, level with the distal border of the outstretched thumb web.

· It gives off a palmar digital artery (supplies the ulnar side of the little finger) and 3 common palmar digital arteries (which divide into proper palmar digital arteries, supplying 3 medial web spaces & adjacent fingers)

Deep palmar arch
· Direct continuation of the radial artery.

· It is usually complete (ie. Anastamoses with the deep branch of the ulnar artery). 

· It runs across the hand, 1cm proximal to the superficial arch.

· It gives off 3 palmar metacarpal arteries, which anastamose with the common palmar digital branches of the superficial arch (at the metacarpal heads).

· Branches also perforate the interosseous spaces to anastamose with the dorsal metacarpal arteries.

· It also anastamoses with branches from the anterior carpal arch.

Describe the veins of the upper limb
Prop: Candidate’s own arm; Clemente Fig 40-43
Deep 

· Venae comitantes of the arteries

Superficial
· Dorsal venous arch 

· Receives blood from palm also.  

· It runs superficial to extensor tendons, proximal to metacarpal heads.  

· It drains into cephalic and basilic veins.

· Cephalic vein 

· Runs from anatomic snuffbox, up the radial side of the forearm, into the arm lateral to the biceps, in the deltopectoral groove.  

· It perforates clavipectoral fascia, and enters axillary vein (1st part).

· Basilic vein 

· Runs from the ulnar side of the hand, up the ulnar side of the forearm

· Pierces the deep fascia halfway between the elbow & axilla

· Joins the brachial veins to become the axillary vein.

· Medial forearm vein 

· Drains the subcutaneous tissue of the front of the wrist & forearm.  

· It divides into the median cephalic & median basilic veins, which drain into the cephalic & basilica veins respectively.  

· The median basilic vein is joined by the deep communicating vein.

Describe the features of the axilla
· Space between the upper arm and the side of the thorax, through which the neurovascular structures of the upper limb pass.

Boundaries
· Anterior (Axillary fold)

· Pectoralis major

· Pectoralis minor

· Subclavius

· Clavipectoral fascia

· Posterior (Axillary fold)

· Subscapularis

· Teres major

· Tendon of Latissimus dorsi

· Lateral

· Anterior & posterior axillary folds converge to the lips of the intertubercular groove

· Medial

· Upper part of Serratus anterior

· Lower limit is level with 4th rib

· Floor 

· Axillary fascia (extending from Serratus anterior fascia above, to deep fascia of arm).  Supported by suspensory ligament

· Apex

· Bounded by Clavicle, scapula, outer border of 1st rib.

Contents
· Cords of brachial plexus

· Axillary Artery

· Axillary Vein (most medial of neurovascular structures)

· Lymph nodes

Describe the lymph node of the axilla
· Anterior / Pectoral group

· Along the medial wall, at the lower border of Pectoralis minor

· With lateral thoracic artery

· Drain upper ½ of anterior trunk, major part of breast

· Posterior / Subscapular group

· Along medial wall in posterior part

· With subscapular artery

· Drain upper ½ of posterior trunk, axillary tail of breast

· Lateral group

· On medial side of Axillary vein

· Drain upper limb

· Central group

· In fat of axilla

· Drain above 3 groups

· Apical group

· In apex of axilla

· Drain above 4 groups

· Apical group drains into the supraclavicular nodes (in the lower part of the posterior triangle) via the subclavian lymph trunk.

· Supraclavicular nodes drain into the thoracic duct / right lymphatic trunk.

Describe the anatomic snuffbox
Prop: Clemente Fig 112; McMinn P 141
· This is the area at the base of the thumb

Boundaries
· Ulnar – Extensor pollicis longus

· Radial – Extensor pollicis brevis, Abductor pollicis longus

· Floor

· Radial styloid

· Scaphoid

· Trapezium

· Base of 1st metacarpal

Contents
· Cutaneous branches of the radial nerve (cross the tendons)

· Cephalic vein begins in the snuffbox, as the continuation from the dorsal venous network

· Radial artery (deep)

Describe the course of the cephalic vein
· Runs from anatomic snuffbox, up the radial side of the forearm, into the arm lateral to the biceps, in the deltopectoral groove.  

· It perforates clavipectoral fascia, and enters axillary vein (1st part).

.

Describe the cubital fossa
Prop: McMinn P125A
· This is the triangular area on the flexor side of the elbow

Boundaries
· Inferolateral – Brachioradialis

· Inferomedial – Pronator teres

· Superior – line between humeral epicondyles

· Roof – Deep fascia of forearm (reinforced medially by bicipital aponeurosis)

· Floor – Brachialis mostly, Supinator inferolaterally

Contents
· Medial to lateral

· Median Nerve

· Brachial artery

· Tendon of biceps

Tell me about the biceps muscle
· Origin

· Long head – Supraglenoid tubercle & adjacent glenoid labrum

· Short head – Tip of coracoid process (lateral to coracobrachialis)

· Insertion

· Posterior border of tuberosity of radius

· Subcutaneous surface of ulna (via bicipital aponeurosis)

· Nerve supply – Musculocutaneous nerve (C5,6)

· Action

· Flexes the fully extended elbow

· If elbow not fully extended – supinates.  Once fully supinated, it then flexes the elbow.

· Abduction of shoulder (if deltoid paralysed)

· Stabilises shoulder joint (passes above the humeral head)

 Describe the palmar spaces
Prop: Last’s Fig 2.52
· Septa dip deeply into palm from edges of palmar aponeurosis

· Ulnar side – to palmar surface of 5th metacarpal

· Radial side – to palmer surface of middle metacarpal

· Spaces

· Ulnar = Hypothenar space

· Middle = Midpalmar space

· Radial = Thenar space

Hypothenar space
· Contains only hypothenar muscles

Midpalmar space
· Roof = thin fascia deep to common synovial sheath of flexor tendons

· Floor = interossei and metacarpals of 3rd and 4th spaces

· Walls = septa

· Distal = practically, it is continuous with ulnar 3 lumbrical canals

· Proximally = firm attachment of parietal layer of common flexor synovial sheath with carpal tunnel walls

Thenar space
· Roof = 1st lumbrical always, usually tendons to index finger

· Floor = Adductor pollicis.  Distally, 1st dorsal interosseous muscle

· Wall = Septum

· Distally = continuous with 1st lumbrical canal

· Proximally = attachment of synovial sheath to carpal tunnel walls

Describe the clavipectoral fascia
Attachments
· Superior – Anterior & posterior ridges of subclavian groove (inferior surface of clavicle)

· Inferior – Axillary fascia (as suspensory ligament of axilla)

· Medial – External intercostal membrane of 1st 2 intercostal spaces

· Lateral – Coracoid process

Course
· From clavicle, it invests subclavius.

· 2 parts join to the level of pectoralis minor, then split to enclose it (very thin).

· The 2 parts then rejoin as suspensory ligament of axilla.

· Costocoracoid ligament is the dense section just below subclavius.  It connects coracoid process to 1st costochondral junction

Pierced by
· Passing inwards

· Lymphatics from infraclavicular nodes

· Cephalic vein (after being joined by tributaries of Thoracoacromial vein)

· Passing outwards

· Thoracoacromial artery – divides into 4 branches, and each pierces separately

· Lateral pectoral nerve
Describe the attachments of the flexor retinaculum
Prop: Articulated hand, XRay hand, Candidate’s own hand; Clemente Fig 120; McMinn P133B
· Tubercle of scaphoid

· Ridge of trapezium

· Hook of hamate

· Pisiform

· Also Medial side of trapezium – fibro-osseous tunnel for flexor carpi radialis

Describe / Draw the structures passing through the carpal tunnel
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Describe the symptoms / signs of Carpal Tunnel Syndrome
· Compression of median nerve in carpal tunnel

· Wasting / weakness of Thenar muscles

· Anaesthesia of 3 ½ radial digits

· NOT anaesthesia of Thenar eminence – palmar branch of median nerve or lateral cutaneous nerve of forearm, both of which arise before the carpal tunnel.

Describe the attachments of the extensor retinaculum
Prop: Radius; McMinn P127A
· Anterolateral border of radius, above the styloid process (at lateral border of pronator quadratus)

· Pisiform

· Triquetral

· Fibrous septa pass to forearm bones, forming 6 extensor compartments
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