BACK AND UPPER LIMB PRESENTATION
BACK
The muscles of the back are divided into superficial, intermediate and deep groups.  The superficial and intermediate groups are classified as extrinsic because they originate embryologically from locations other than the back.  They are innervated by ventral rami of spinal nerves.  The muscles in the deep group are intrinsic and are innervated by dorsal rami of spinal nerves.

Superficial: involved in movements of the upper limb and originate in the vertebral column.  They are:
Trapezius inserts on the lateral third of the clavicle, the acromion and the spine of the scapula and can elevate, depress, adduct and rotate the scapula.  Innervated: XI (motor), C3-C4 (proprioception)
Latissimus dorsi inserts on the floor of the intertubercular groove and adducts, extends and medially rotates arm.  Innervated: thoracodorsal nerve (posterior cord)
Levator scapulae inserts on upper portion of medial border of the scapula and elevates it.  Innervated by dorsal scapular nerve (C5 root)
Rhomboid minor inserts on  the medial border of scapula at the base of the spine
Rhomboid major inserts on the medial border of the scapula inferior to the spine.  Both rhomboid muscles retract and elevate the scapula and are innervated by the suprascapular nerve (superior trunk).
Intermediate: involved in movements of the thoracic wall.  They are serratus posterior superior and serratus posterior inferior.  Both originate from spines of vertebrae and insert on ribs.  They are considered to be respiratory muscles and are innervated by ventral rami of spinal nerves.
Deep: responsible for movements of the vertebral column and head.  All these muscles are innervated by dorsal rami of spinal nerves.

Splenius: originates from ligamentum nuchae and spinous processes and inserts on mastoid process and superior nuchal line in the skull (capitis) and transverse processes of upper four cervical vertebrae (cervicis)  They extend the neck if both sides contract or turn the head to the same side where the muscles are contracting.
Erector spinae: composed of spinalis which runs along the spinous processes, longissimus which runs along the transverse processes and iliocostalis which runs along the angles of the ribs.  They extend the vertebral column and head if both sides contract or laterally bend the vertebral column towards the side where the muscles are contracting.
Transversospinales: originate from transverse processes or articular processes of vertebrae and insert onto spinous processes.  They extend the vertebral column if both sides contract or rotate the vertebral column towards the side opposite where the muscles are contracting.

SHOULDER

The muscles of the shoulder are the trapezius, the rhomboids, the levator scapulae and the deltoid.  I’ve already talked about all of them except the deltoid.
Deltoid: originates from clavicle and scapula and inserts into deltoid tuberosity of humerus.  It abducts the arm and is innervated by the axillary nerve.
POSTERIOR SCAPULAR REGION

There’s a few muscles associated with the posterior scapular region.  They are:
Supraspinatus: initiates abduction

Infraspinatus: laterally rotates arm

Teres minor: laterally rotates arm

Teres major: extends and medially rotates arm

All of these originate on the posterior surface of the scapula and they insert into the humerus.  Supraspinatus and infraspinatus from superior and inferior fossa respectively, teres minor from next to the lateral border and teres major from the inferior angle.  They insert: supraspinatus, infraspinatus, teres minor on the posterior side of great tubercle; teres major on medial lip of intertubercular groove.
There are three openings on the posterior scapular region.  The triangular space made by the long head of triceps brachii, and teres minor and major.  The circumflex scapular artery (branch of subscapular) and vein pass through this space.  The quadrangular space made by the long head of triceps brachii, the surgical neck of the humerus, and teres minor and major.  The axillary nerve and posterior circumflex humeral artery pass through this space.  The triangular interval formed by the long head of triceps brachii, the shaft of the humerus, and teres major.  The radial nerve and profunda brachii artery and veins pass through here.
Supraspinatous, infraspinatous, teres minor and subscapularis are the rotator cuff muscles which stabilize the glenohumeral joint.  Subscapularis originates from anterior surface of scapula and inserts on lesser tubercle.  It medially rotates the arm.
ARM (posterior)

The only muscle in the posterior compartment of the arm is the triceps brachii muscle.  It has three heads which originate from the infraglenoid tubercle on scapula (long head) and posterior surface of humerus (medial and lateral heads) and inserts on the olecranon.  It extends the forearm; the long head can also extend and adduct the arm.

FOREARM (posterior)

The posterior compartment of the forearm has two layers:

Superficial layer: all these muscles originate from the supraepicondylar ridge and lateral epicondyle of humerus.  From lateral to medial they are:

Brachioradialis: originates from supraepicondylar ridge and actually wraps around and goes to the anterior compartment and inserts into the lateral surface of the distal radius.  Because of this it helps flex the forearm when it is mid-pronated.

Extensor carpi radialis longus: originates from supraepicondylar ridge and inserts on base of metacarpal II.  It extends and abducts the wrist along with...

Extensor carpi radialis brevis: originates from lateral epicondyle of humerus and inserts on base of metacarpals II and III.

Extensor digitorum: originates from lateral epicondyle of humerus and inserts on bases of middle and distal phalanges via extensor hoods.  It extends the wrist and the fingers.

Extensor digiti minimi: originates from lateral epicondyle of humerus and inserts on the extensor hood of digit 5.  It extends the little finger.

Extensor carpi ulnaris: originates from lateral epicondyle of humerus and inserts on the tubercle on the base of metacarpal V.  It extends and adducts the wrist.

Anconeous: originates from lateral epicondyle of humerus and inserts on the olecranon and posterior surface of ulna.  It abducts the ulna during pronation in order to keep the center of the palm over the same point.

Deep layer:

Supinator: two heads: superficial from lateral epicondyle of humerus and anular and radial collateral ligaments and deep part from the supinator crest of the ulna.  It inserts on lateral surface of radius above oblique line.  It supinates the forearm.

The rest of the muscles originate from the posterior surfaces of the radius, ulna and interosseous membrane.  From lateral to medial they are:

Abductor pollicis longus: originates from posterior surfaces of radius, ulna and interosseous membrane and inserts on lateral side of base of metacarpal I.  It abducts and extends the thumb.

Extensor pollicis brevis: originates from surfaces of radius and interosseous membrane and inserts on dorsal surface of base of proximal phalanx of thumb.  It extends the thumb.

Extensor pollicis longus: originates from posterior surfaces of ulna and interosseous membrane and inserts on dorsal surface of base of distal phalanx of thumb.  It extends the thumb.

Extensor indicis: originates from posterior surfaces of ulna and interosseous membrane and inserts on extensor hood of index finger.  It extends the index finger.

ARM (anterior compartment)

The anterior compartment has:

Biceps brachii: two heads, both from scapula (short head from coracoid process with coracobrachialis, long head from supraglenoid tubercle) and inserts on radial tuberosity.  Flexes both the arm and the forearm.  Is also a powerful supinator when forearm is flexed.

Coracobrachialis: originates from scapula and inserts mid-shaft on medial side of humerus.  It flexes the arm.

Brachialis: originates from shaft of humerus and inserts on ulna tuberosity.  It flexes the forearm.

FOREARM (anterior)

The anterior compartment has three layers of muscle:

Superficial layer: all originate from medial epicondyle of humerus.  From medial to lateral:
Flexor carpi ulnaris: two heads: humeral from medial epicondyle and ulnar from olecranon and posterior border of ulna and inserts on pisiform bone and hamate/base of metacarpal V through ligaments.  It flexes and adducts the wrist joint.

Palmaris longus: inserts on flexor retinaculum and palmar aponeurosis.  It flexes the wrist.

Flexor carpi radialis: inserts on base of metacarpals II and III.  It flexes and abducts the wrist.

Pronator teres: two heads: humeral on medial epicondyle and supraepicondylar ridge and ulnar on medial side of coronoid process and inserts on lateral surface of radius.  It pronates forearm.

Intermediate layer: just one muscle

Flexor digitorum superficialis: originates from two heads: humero-ulnar from medial epicondyle and adjacent medial edge of coronoid process and radial head from anterior oblique line of radius.  It inserts through four tendons on the middle phalanx of digits 2-5.  It flexes the wrist and fingers.

Deep layer: all these muscles originate from the anterior surface of the radius, ulna and/or interosseous membrane.

Flexor digitorum profundus: originates from anterior surface of ulna and interosseous membrane and inserts through four tendons into the distal phalanx of digits 2-5.  It flexes the wrist and fingers.

Flexor pollicis longus: originates from anterior surface of radius and interosseous membrane and inserts on distal phalanx of thumb.  It flexes the thumb.

Pronator quadratus: originates from the anterior surface of ulna and inserts on anterior surface of radius.  It pronates the forearm.

HAND

The intrinsic muscles of the hand are:

Palmaris brevis: originates from palmar aponeurosis and flexor retinaculum and inserts into the dermis on medial margin of hand.  It improves grip by deepening the cup of the palm.

Thenar muscles (3): originate from carpal bones and flexor retinaculum and insert into thumb.  They oppose, abduct and flex the thumb.  They are opponens pollicis, abductor pollicis brevis and flexor pollicis brevis.

Hypothenar muscles (3): analogous to the thenar muscles except they act on the little finger.  They are the opponens digiti minimi, the abductor digiti minimi and the flexor digiti minimi brevis.

Lumbricals (4): originate from the tendon of flexor digitorum profundus and insert on the extensor hoods.  They flex metacarpophalangeal joints but extend the interphalangeal ones.

Adductor pollicis: originates from metacarpals II, III and capitate and inserts on base of proximal phalanx and extensor hood of thumb.  It adducts the thumb.

Interossei: originate from metacarpals and insert into extensor hoods.  The palmar (4) interossei insert into the lateral side of digits 4-5 and the medial side of digits 1-2 so they adduct and the dorsal (4) interossei insert on the medial side of digits 3-4 and the lateral side of digits 2-3 so they abduct.  The axis is the middle finger which has two dorsal interossei muscles but no palmar ones.
BRACHIAL PLEXUS

“Rita Te Dio Comida”

The brachial plexus is a somatic plexus composed of the ventral rami of spinal nerves C5 through T1.  It has three trunks: superior (C5-C6), middle (C7) and inferior (C8-T1)  These trunks further divide into anterior and posterior divisions and form three cords: lateral (anterior divisions of C5-C7), posterior (posterior divisions of all roots C5-T1), and medial (anterior divisions of C8-T1)  The nerves of the brachial plexus are:

From the roots:

Dorsal scapular nerve (C5) which innervates the levator scapulae and the rhomboids

Lateral thoracic (C5-C7) which innervates serratus anterior

From the superior trunk (C5-C6):

Suprascapular which innervates supraspinatus and infraspinatus

Nerve to the subclavius

From the cords:

Lateral Cord (C5-C7):

Lateral pectoral which innervates pectoralis major

Lateral root to median nerve

Musculocutaneous: terminal branch, pierces through coracobrachialis and innervates muscles in anterior compartment of arm, then becomes cutaneous and innervates skin on lateral portion of forearm.

Medial Cord (C8-T1):

Medial pectoral: innervates pectoralis major and minor

Medial cutanous nerve of the arm: innervates the skin on the medial surface of the arm

Medial cutanous nerve of the forearm: innervates the skin on the medial surface of the forearm

Medial root to median nerve

Ulnar: terminal branch; supplies two muscles in the forearm, flexor carpi ulnaris and the medial half of flexor digitorum profundus, and all the intrinsic muscles of the hand except the thenar muscles and two lateral lumbricals.  It also innervates the skin over the medial surface of the hand (one and a half digits, palm and dorsum)

Median: formed from roots from both lateral and medial cords.  Innervates all muscles in anterior compartment of the forearm except flexor carpi ulnaris and the medial half of flexor digitorum profundus.  It also innervates the three thenar muscles, the lateral two lumbricals and the skin over the palmar side of the lateral three and a half digits.

Posterior Cord (C5-T1):

Superior subscapular: innervates subscapularis

Inferior subscapular: innervates subscapularis and teres major

Thoracodorsal: innervates latissimus dorsi

Axillary: one of the terminal branches, innervates deltoid and teres minor.  Also innervates the skin on the upper lateral surface of the arm.

Radial: other terminal branch, innervates all muscles in posterior compartment of arm and forearm.  Also innervates skin over the posterior surface of arm and forearm, the lower lateral surface of the arm, the dorsal lateral surface of the hand

ARTERIAL FLOW

The subclavian artery becomes the axillary artery as it passes beyond the first rib.  The axillary artery has three divisions as related to pectoralis minor.

The first part is before pec minor and has only one branch, the superior thoracic artery which supplies the first two intercostal spaces.  The second part is posterior to pec minor and has two branches: 1) the thoracoacromial which the splits into clavicular, acromial, pectoral and deltoid branches and 2) the lateral thoracic which supplies medial and anterior walls of the axilla.  The third part is distal to pec minor and has three branches: 1) the subscapular which splits into the thoracodorsal and the circumflex scapular artery which anastomoses with the suprascapular and the deep branch of the transverse cervical (dorsal scapular), 2) the anterior and 3) the posterior circumflex humeral arteries which anastomose to form a circle around the surgical neck of the humerus, also supply the glenohumeral joint.

The thyrocervical trunk comes from the subclavian and it has three branches: the suprascapular, the transverse cervical and the inferior thyroid.  The Subclavian also gives rise to the internal thoracic.

The axillary artery becomes the brachial artery at the inferior border of teres major.  The branches are: 1) the profunda brachii artery which passes through the triangular interval to the posterior compartment which it supplies and runs along the radial groove and ends as two collateral vessels (radial collateral and middle collateral), 2) the superior and 3) the inferior ulnar collateral arteries.

The axillary artery ends as it divides into ulnar and radial arteries in the cubital fossa.  The radial artery passes on the lateral aspect of forearm and gives off a radial recurrent artery, it passes around the lateral side of the wrist and enters the dorsum of the hand between the heads of the first interosseous.  Before it penetrates the back of the hand, it gives off a dorsal carpal branch which forms the dorsal carpal arch.  This arch gives off the dorsal metacarpal arteries which split into dorsal digital arteries.  The radial artery then gives off two branches: the princeps pollicis artery and the radialis indicis artery which supply the thumb and lateral side of index finger respectively.  It gives off a superficial palmar branch which anastomoses with the superficial palmar arch and ends as the deep palmar arch.  The ulnar artery passes on the medial aspect of the forearm and gives off the ulnar recurrent artery which has anterior and posterior branches.  It also gives off a common interosseous artery which also has anterior and posterior branches, as well as a recurrent branch.  These four recurrent branches (radial, anterior/posterior ulnar and interosseous) anastomose with the four collateral arteries (superior/inferior ulnar, radial and middle) of the forearm around the elbow joint.  The posterior interosseous passes over the interosseous membrane to supply the posterior compartment.  The anterior supplies the deep layer of the anterior compartment and the deep layer of the posterior compartment through perforating branches.  It goes through the interosseous membrane just above the wrist to join the posterior interosseous.  The ulnar artery passes in front of the flexor retinaculum and gives off the deep palmar branch before it ends as the superficial palmar arch.  The superficial palmar arch gives off a digital branch for the medial side of the little finger and three common palmar digital arteries which divide into proper palmar digital arteries.  This arch supplies the little, ring and middle finger and the medial side of the index finger.  The deep palmar arch has three palmar metacarpal arteries which join the common palmar digital from the superficial palmar arch and three perforating branches which join the dorsal metacarpal arteries.

AXILLA

The axilla is the only space through which structures pass between the neck and the upper limb.  It has an inlet (triangular in shape: first rib, clavicle and scapula) at the base of the neck, four sides: anterior, posterior, lateral and medial, and a floor.  Anterior wall: lateral part of pectoralis major, pectoralis minor and subclavius.  Posterior wall: subscapularis, distal parts of latissimus dorsi and teres major, proximal part of long head of triceps brachii.  Lateral wall: intertubercular groove of humerus.  Medial wall: serratus anterior and upper thoracic wall.  Important structures that pass through the axilla are the axillary vessels, the brachial plexus, and the tendons of biceps brachii and coracobrachialis.
CUBITAL FOSSA

The cubital fossa is the passage between the arm and forearm.  It is formed by brachioradialis and pronator teres.  Important structures that pass through the cubital fossa are the brachial vessels, the median nerve and the tendon of biceps brachii.
CARPAL TUNNEL

The carpal tunnes is the passage between the forearm and the hand.  It is formed by an arch of the carpal bones and the flexor retinaculum.  Important structures that pass through the carpal tunnel are the median nerve, the tendons of flexor pollicis longus and of digitorum profundus and superficialis.
JOINTS

???
