Structures in bold and italics were dissected in lab

*Because of redundancy (example, I didn’t make a point of listing every muscle innervated by each nerve in the nerve table, mainly because all the muscles are listed with each of their innervations) some of the information is not included in some of the columns.  

*I did not list individual insertions and origins for the muscles, mainly because I bought flashcards for this information.

*I DID NOT RUN SPELL CHECK (I started to, but it took too long)-and I’m not the best typer, so I’m sure there are lots of misspelled words

	Muscle
	Action
	Innervation
	Other

	Trapezius
	Upper 1/3: Clavicular and acromial portions:elevate shoulder and scapula

Middle fibers retract shoulder

Middle fibers rotate and retract scapula to allow forcible adduction of arm
	Accessory nerve and ventral rami of C3 and C4
	

	Latissimus Dorsi
	Forcible depression of shoulder

Forcible extension of arm and hyperextension

Forceful adduction of arm to move humerus in glenoid cavity

Medial rotation of arm
	Thoracodorsal nerve (C6-C8)
	

	Rhomboid major
	Prevents lateral rotation of scapula during protraction

Retracts shoulder

Rotates and retracts scapula to allow forcible adduction of arm
	Dorsal scapular 
	

	Rhombiod minor
	Retracts shoulder

Rotates and retracts scapula to allow forcible adduction of arm
	Dorsal scapular
	

	Levator Scapulae
	Elevates shoulder

Elevates superomedial angle of scapula
	C3 and dorsal scapular nerve
	

	Deltoid
	Anterior arising from lateral 1/3 clavicle: flexion of arm to first 90 degrees

Anterior fibers medially rotate arm

Lateral fibers abduct arm after first 10 degrees(phase 2 of abduction), and abducts to 90 degrees

Posterior fibers used to forcibly extend arm

Posterior fibers laterally rotate arm
	Axillary nerve
	

	Teres Major
	Medial rotation of arm
	Lower subscapular nerve
	

	Teres Minor
	Lateral rotation of arm
	Axillary nerve
	

	Long head of the triceps
	Extend the forearm at the elbow
	Radial nerve branch that arises in axilla
	Crosses both the shoulder and elbow joints

	Lateral head of the triceps
	Extend the forearm at the elbow
	Radial nerve branch as it passes through the radial groove of the humerus
	Arise from shaft humerus and insert across elbow joint

	Medial head of the triceps
	Extend the forearm at the elbow
	Radial nerve, two separate branches:

1)Branches from the radial nerve while it is in the radial groove, closely  associated with the shaft of the mid humerus

2)Branch of the radial nerve that arises in the axilla and travels distally to the medial head.  This branch is closely associated with the ulnar nerve and is known as the ulnar collateral nerve
	Arise from shaft humerus and insert across elbow joint

	Supraspinatus
	Produces initial 10 degrees of abduction of arm (phase 1)

Laterally or medially rotate arm
	Suprascapular
	

	Infraspinatus
	Laterally rotate arm
	Suprascapular
	

	Omohyoid-posterior belly
	
	
	

	Pectoralis major
	Forcible depression of shoulder

Protraction of shoulder

Forcible extension of arm

Forcible adduction arm

Medial rotation of arm
	Medial and lateral pectoral nerve
	

	Pectoralis minor
	Rotates scapula to depress the point of the shoulder

Assists in drawing the scapula forward around the chest wall
	Medial pectoral nerve
	

	Subscapularis
	Medial rotation of arm
	Upper and lower subscapular nerve
	

	Serratus anterior
	Outward, lateral pull on medial border of scapula to prevent scapula from coming together at midline

Protraction of shoulder

Laterally slides and upwardly rotates scapula for flexion of arm above 90 degrees

Rotates scapula to carry glenoid cavity and arm upward for hyperabduction (phase 1 of hyperabduction)


	Long thoracic
	

	Long head of biceps brachii
	Flexes and supinates forearm at elbow
	Musculocutaneous nerve after it has passed through the coracobrachialis muscle
	

	Short head of biceps brachii
	Same as long head
	Same as long head
	

	Coracobrachialis
	Assists the anterior deltoid in flexion of the arm at the shoulder 

adductor of the abducted arm
	Musculocutaneous nerve which passes through the muscle’s substance
	

	Brachioradialis
	Flexes the elbow joint

Assist in pronation of forearm to midposition

Assists in supinating forearm to midposition
	Radial nerve, eventhough it is a flexor
	

	Brachialis
	Flexor of the forearm at the elbow, assist supinate the pronated forearm and pronate the supinated forearm
	Musculocutaneous nerve after it passes through the coracobrachialis muscle

Also: small portion innervated by radial nerve, eventhough the brachialis is a flexor
	

	Extensor carpi radialis longus


	Inserts on proximal base of 2nd metacarpal bone: extends hand at wrist and imparts abduction or lateral deviation


	Variable:

Branch of radial nerve in arm or superficial branch of radial nerve in forearm
	Inserts on second metacarpal bone, therefore allowing lateral (radial) side extension



	Extensor digitorum
	Extension 2-5 fingers
	Radial, deep branch
	Four bellies, insert into extensor hood mechanism to extend each of four fingers

	Extensor digiti minimi
	Extension little finger
	Radial, deep branch
	Inserts into extensor hood mechanism of little finger

	Extensor carpi ulnaris 
	Extends wrist, and medially deviates (adducts) the wrist
	Radial, deep branch
	Inserts onto dorsal base of 5th metacarpal bone

	Extensor carpi radialis brevis 
	Is a pure extensor (no adduction or abduction deviation) of the wrist
	Radial, deep branch
	Inserts into dorsal base of 3rd metacarpal bone (that is why there is no abduction or adduction deviation, wherease extensor carpi radialis longus inserts into 2nd metacarpal bone so it imparts abduction (lateral deviation) to extension

	Abductor pollicis longus
	Abducts thumb
	Radial
	Inserts into base of first metacarpal bone

	Extensor pollicis brevis 
	Extends thumb at the metacarpophalangeal joint
	Radial
	Inserts onto base of proximal phalangeal bone of thumb

	First dorsal interosseous muscle
	Dorsal: abduct index, middle and ring fingers

Palmar: adduct thumb, index, ring and little fingers
	Ulnar: deep branch
	Forms web between the thumb and index finger. Radial artery dives toward the palm by passing between the two heads of origin

	Extensor pollicis longus
	Extends the interphalangeal joint of the thumb
	Radial
	

	Supinator
	Supinates forearm
	Radial
	Two heads of origin. (deep branch of radial nerve passes between)

	Extensor indicis
	Extends the index finger
	Radial
	Inserts on extensor hood mechanism

	Flexor carpi radialis
	
	Median nerve
	Arises from the common flexor tendon on the medial epicondyle.

	Palmaris longus
	Weak flexor of the wrist.  May be used in muscle tendon transfers where it can provide some abduction of the thumb
	Median nerve
	Arises from the common flexor tendon on the medial epicondyle.  Is a degenerating muscle which is entirely absent in many people.  

	Flexor digitorum superficialis
	Flexes the proximal interphalangeal joint
	Median nerve
	Origins:radius, ulna, and humerus.

Insertions: four tendons pass through the carpal tunnel to the fingers where they insert onto the base of the phalangeal bone.  Each tendon divides near its insertion to allow passage of the tendons of the flexor digitorum profundus.

	Flexor digitorum profundus
	Flex distal phalangeal bones
	Median nerve: lateral part of muscle: part of muscle passing to index and middle fingers 

Ulnar nerve: medial part: part of muscle passing to ring and little finger
	Insertions: all tendons  pass through the carpal tunnel and through the split in the flexor digitorum superficialis to insert on the base of the distal phalangeal bones which they flex

	Flexor carpi ulnaris
	Flexes and adducts wrist

May assist in elbow flexion
	Ulnar nerve, which runs between the two heads
	Two heads: superficial arises from common flexor tendon on medial epicondyle, deep head arises from the proximal ulna.

Inserts on pisiform and then across the wrist by two ligaments arising from the pisiform.  The interposition of the pisiform lifts the tendon up over the carpus allowing extra mechanical advantage.  The tendon of the flexor carpi ulnaris also spreads laterally to contribute to the volar carpal ligament.

	Pronator teres
	Pronates the forearm by spinning the radius medially over the ulna
	Median nerve, which runs between the two heads
	Superficial head arises from common flexor tendon of the medial epicondyle.  Also has a deep head of origin from the proximal ulna. 

	Pronator guadratus
	Pronates forearm
	Median nerve
	

	Flexor pollicis longus
	Flexes interphalangeal joint of thumb

Assists in flexion of MCP and CMC joints

Assists flexion wrist
	Median nerve
	Insertion: its tendon passes through the carpal tunnel to insert onto the base of the distal phalanx of the thumb which it flexes

	Flexor pollicis brevis
	Flexes MCP and CMC joints of thumb

Assists in opposition of thumb toward little finger
	Superficial head: median nerve

Deep head: ulnar nerve
	Medial to abductor pollicis brevis

	Abductor pollicis brevis
	Abducts to CMC and MCP joints of thumb

By attachment to extensor hood, may extend IP joint of thumb

Assist in opposition
	Median nerve
	Lateral and superficial

	Palmaris longus
	Weak flexor wrist

Best use may be in tendon transfers to provide abduction thumb
	Median nerve
	

	Palmaris brevis
	Corrugates the skin on the ulnar side of the hand
	Ulnar nerve
	

	Hypothenar muscles
	
	Ulnar nerve
	

	Opponens pollicis
	Flexes and abducts CMC joint of thumb, placing it in a position to oppose fingers
	Median nerve
	Deep to abductor pollicis brevis

	Abductor digiti quinti (minimi)
	Abducts and assists in flexion of MCP joint of little finger

 May assist in extension of IP due to insertion on extensor hood
	Ulnar nerve
	Most superficial of hypothenar muscles

	Opponens digiti quinti (minimi)
	Flexion and slight rotation of CMC joint of little finger

Helps to cup palm of hand
	Ulnar nerve
	Deep to flexor digiti minimi

	Flexor digiti quinit (minimi)
	Flexes to MCP joint of little finger

Assists in opposition of little finger to thumb
	Ulnar nerve
	Deep to abductor digiti minimiDeep to abductor digiti minimi

	Lumbricals
	Flex metocarpophalangeal joints (MCP) while extending proximal and distal interphalangeal joints (PIP and DIP) by acting through the extensor hood. (So it arises from a muscle that flexes a dip joint (flexor digitorum profundus), but the lumbrical extends the same dip joint)


	Lateral two: median nerve(unipennate=one head)

Medial two: ulnar nerve (bipennate=two heads)
	Arise in the hand from the four tendons of the flexor digitorum profundus.  All pass to radial(lateral) side of respective fingers to insert onto the lateral band of extensor hood mechanism.

*Have a very rich supply of neuromuscular spindle organs, so they act as a receptor to keep in check the flexor and extensor muscles

	Adductor pollicis
	Adducts the CMC joint of thumb

Adducts and assits in flexion of MCP joint

Aids in opposition of thumb toward finger
	Ulnar nerve
	Most medial of thenar muscles

	Palmar interossei
	ADDUCT (I use PAD to remember Palmar Adducts) the index, ring, and little fingers toward the axis of the hand (and imaginary line that runs through the lunate, capitate, third metacarpal, and middle finger)
	Ulnar nerve
	Three.  The middle finger does not receive a palmar interosseous because it cannot be adducted toward itself.  Each palmar interossei arise from only one metacarpal bone.

	Dorsal interossei
	ABDUCT (I use DAB to remember the Dorsal ABduct) 
	Ulnar nerve
	Four.  Arise from adjacent metacarpal bones thereby filling the intermetacarpal spaces.  

*The palmar interossei, therefore, cannot be seen from the dorsal aspect of the hand.  But the dorsal interossei can be seen from the palmar view (in class Dr. Thomas said it is not uncommon for a dorsal interossei to be pinned from the palmar side-HINT!)

	Thenar muscle group
	
	Recurrent branch of the median nerve
	The nerve is superficial-prone to injury.  RED FLAG!

	Hypothenar muscle group
	
	Ulnar nerve
	


	Artery
	Parent artery
	Branches and nerves run with
	Other

	Profunda brachii artery
	Brachial
	1)Ascending branch: anastomoses with descending branch of posterior circumflex humeral of 3rd part of axillary artery.  Participate in collateral circulation around shoulder joint

2)Descending branch: divides into middle and radial collateral arteries.  Participate in collateral circulation around the elbow. Middle: descend behind lateral humeral epicondyle Radial: descend in front lateral humeral epicondyle
	Passes laterally behind the humerus, associated with the radial nerve in the radial groove.

	Suprascapular artery
	First part of subclavian gives off thyrocervical trunk which gives off suprascapular
	Anastomoses w/ dorsal scapular and circumflex scapular
	Travels laterally over the dorsal aspect of the scapula

 Travels with the suprascapular nerve

	Dorsal scapular artery
	Third part of subclavian
	Anastomoses w/ suprascapular and circumflex scapular
	

	Transverse cervical
	First part of subclavian gives off thyrocervical trunk which gives off transverse cervical
	Superficial branch: runs with accessory nerve to supply trapezius

Deep branch: runs with dorsal scapular nerve ( may not be present, may be replaced by dorsal scapular artery)
	Anastomoses w/ suprascapular and circumflex scapular

	Subclavian
	Brachiocephalic trunk (right) and aorta (left)
	1st part)Thyrocervical trunk gives off:

1)Transverse cervical artery (superficial branch travels with accessory nerve to supply trapezius, deep branch travels with dorsal scapular nerve)

2)Suprascapular :travels laterally over the dorsal aspect of the scapula along with the suprascapular nerve
2)Dorsal scapular artery
	Passes laterally behind the insertion of the anterior scalene muscle on the first rib.

Three parts relative to anterior scalene:

1)Medial to it

2)Behind the muscle

3) Posterior to the muscle

	Axillary
	Subclavian (changes names to axillary at lateral border of first rib)
	1st part: Supreme thoracic artery

2nd part: Thoracoacromial trunk

Lateral thoracic artery

3rd part: Subscapular (branches to the thoracodorsal artery and circumflex scapular artery)

Anterior circumflex humeral

Posterior circumflex humeral
	Three parts:

1)lateral border 1st rib to medial border of pectoralis minor

2)Behind pectoralis minor

3)Lateral border pectoralis minor to inferior border of teres major

	Brachial
	Axillary (changes name to brachial at lower border of teres major muscle)
	Profunda brachii

Superior ulnar collateral

Inferior ulnar collateral

Terminal branches: radial and ulnar
	Is within the neurovascular bundle of the arm.  Two concomitant veins (veneae concomitants of the brachial artery or brachial veins)run with it.

	Supreme thoracic
	1st part of axillary
	
	

	Thoracoacromial
	2nd part of axillary
	Clavicular, acromial, deltoid, and pectoral branches
	

	Lateral thoracic
	2nd part of axillary
	
	

	Subscapular
	3rd part of axillary
	Circumflex scapular artery which anastomoses with dorsal scapular and suprascapular from sublcavian artery
	

	Posterior circumflex humeral
	3rd part of axillary
	Anastomoses w/ ascending branch of profunda brachii artery
	Runs with: Axillary nerve



	Anterior circumflex humeral
	3rd part of axillary
	
	

	Circumflex scapular
	Subscapular
	Anastomoses: with dorsal scapular and suprascapular on posterior aspect scapula
	

	Radial artery
	Terminal branch of brachial artery
	Princeps pollicis

Radialis indicis

Palmar branch: travels between abductor pollicis brevis and opponens pollicis muscles to enter palm (joins with superficial branch of ulnar to form superficial palmar arch)

Dorsal branch: forms dorsal carpal arterial arch

Branch to scaphoid bone

Radial branch to deep palmar arch
	Lateral

Courses in the forearm underneath the brachioradialis on the medial side of the superficial branch of the radial nerve

At wrist, it passes anterior to the brachioradialis tendon and enters anatomical snuff box.  *this is the site of the radial pulse

At hand, dives toward palm of hand by passing between the two heads of origin of the first dorsal interosseous muscle.

Palmar branch: travels between abductor pollicis brevis and opponens pollicis to enter palm.  

	Ulnar artery
	Terminal branch of brachial artery
	Common, anterior, and posterior interosseus

Common and proper digital: from superficial palmar arch

Superficial branch: joins with palmar branch of radial artery to form superficial palmar arch

Deep branch

Dorsal branch: forms dorsal carpal arterial arch
	Medial

Passes deep to the ulnar head of the origin of the pronator teres.  Distally it comes to lie lateral to ulnar nerve in mid forearm

At wrist, does not go through carpal tunnel, but goes into space between the volar carpal ligament and flexor retinaculum called Guyon’s canal.  It then divides into superficial and deep branches.  

	Common interosseous artery
	Ulnar artery
	Anterior and posterior interosseous
	

	Anterior interosseous artery
	Common interosseous
	
	Sends a branch posteriorly through interosseous membrane to anastomose with posterior interosseous.

	Posterior interosseous artery
	Common interosseous
	
	Begins in flexor compartement (anterior compartement) and passes though the interosseous membrane to reach the posterior compartment. Enters posterior compartment of forearm just superior to abductor pollicis longus.

	Superficial palmar arch
	Large superficial branch of ulnar and smaller palmar branch of radial

*mainly Ulnar artery
	One proper digital artery to the medial side of the little finger

Three common digital arteries: divide near the bases of the fingers into two proper (volar)digital arteries which supply these sides: little-ring, ring-middle, and middle-index.  (the lateral side of the index finger is not usually supplied by a branch of the superficial arch)
	Formed by anastomoses of superficial palmar branches of the radial and ulnar arteries. Since they are joined, they will bleed from both ends if severed in the forearm.

	Deep palmar arch
	Radial branch from radial artery anastamoses with deep branch of ulnar artery

*mainly Radial artery
	1)Sends branches between the metacarpal bones that pass through interosseous muscles and anastomose with the dorsal carpal arch and dorsal metacarpal arteries providing collateral circulation

2) Gives off volar metacarpal branches that pass forward into intermetacarpal spaces just anterior to interosseous muscles.  Terminate by anastomosing with common digital branches of superficial arch. 
	

	Dorsal arterial arch
	Joining branches of ulnar and radial arteries
	Dorsal metacarpal arteries and dorsal digital arteries
	Recieves anastomoses from deep palmar arch



	Common digital artery
	Ulnar artery (superficial palmar arch)
	Proper digital
	Goes to two digits (common)

	Proper digital artery
	Ulnar artery (superficial palmar arch)
	
	Goes to one digit (proper)

	Palmar metacarpal arteries
	Deep palmar arch
	Terminate by anastomosing with common digital arteries of superficial arch
	Anterior to interosseus muscles

	Arteria radialis volaris indicis (radialis indicis artery)
	Radial
	
	Is the volar digital artery to the lateral side of the index finger not supplied by a branch of the superficial palmar arch

	Princeps pollicis artery
	Radial
	
	Radial gives this branch off after it has dived between interosseous muscles to the palmar region 

	Superior ulnar collateral artery
	Brachial artery distal to profunda brachii
	Contributes to collateral circulation of elbow
	Passes behind medal epicondyle of humerus

	Inferior ulnar collateral artery
	Brachial artery near elbow
	Contributes to collateral circulation of elbow
	Passes anterior to medial epicondyle of humerus

	Collateral circulation around the elbow
	Lateral channels: connect profunda brachii 

Medial channels: connect brachial artery proximal to elbow
	Medial: 1)superior ulnar collateral to posterior ulnar recurrent (posterior to medial epicondyle)

2)inferior ulnar collateral to anterior ulnar recurrent (anterior to medial epicondyle)
	Lateral: 

1)Radial collateral to radial recurrent (anterior to lateral epicondyle)

2)middle collateral to interosseous recurrent (posterior to lateral epicondyle)


	Nerve
	Innervates what
	Injury/entrapment or artery the nerve runs with
	Other

	Axillary nerve
	Teres minor

Deltoid

Then continues as the upper lateral brachial cutaneous nerve.
	Quadrangular space next to surgical neck of humerus
	Arises from terminal branch of posterior cord of brachial plexus

Is joined by posterior circumflex artery and pass posteriorly through quadrangular space medial to the surgical neck of the humerus.

	Radial nerve 
	Branches:

Axilla:

1)Posterior brachial and antebrachial cutaneous nerve: see N450

2)Nerve to long head of triceps

3)Ulnar collateral nerve: innervates upper ½ of medial head of triceps

Radial groove:

1)branch to lateral head of triceps

2)branch to lower ½ of medial head of triceps

3)lower lateral brachial cutaneous nerve

4)posterior antebrachial cutaneous nerve

Lateral distal arm:

1)branch to brachialis:innervates small portion, eventhough it is a flexor

2)nerve to brachioradialis:eventhough it is a flexor

3)nerve to extensor carpi radialis longus: not always a branch, in 50% the branch arises from the superficial radial nerve below the elbow.


	At mid arm is closely associated with the mid shaft of the humerus and triceps muscle.

Superficial branch runs with radial artery in forearm
	Arises from terminal branch of posterior cord of brachial plexus

At its origin in the axilla, lies on the medial aspect of the arm. Runs within the neurovascular bundle in the medial aspect of the arm, posterior to the brachial artery. Distally, in upper 1/3 of arm, turns laterally and passes (with the profunda brachii artery) behind the mid shaft of the humerus.  When it passes behind the humerus, it lies in a groove (the radial groove) around the humerus and between the origins of the lateral and medial heads of the triceps muscle.  It then enters the lateral aspect of the distal 1/3 of arm by moving anterolateral to the humerus between the brachialis and brachioradialis muscles.  It continues in this position over the anterior aspect of the lateral epicondyle and under the brachioradialis to enter the forearm.  It then terminates and divides into superficial and deep branches.

	Deep branch of radial nerve at elbow and forearm
	Supplies long wrist and digital extensors

supinator
	
	Passes between two layers of the supinator muscle and continues to the posterior compartment of the forearm to supply the long wrist and digital extensors.

	Superficial branch of radial nerve at elbow and forearm
	
	Runs with radial artery
	Sensory

In distal third of forearm, it passes between the tendons of the brachioradialis and the extensor carpi radialis longus to reach the posterior aspect of the wrist and hand.

	Dorsal cutaneous branch of superficial branch of radial nerve (on dorsum of hand)
	
	
	

	Suprascapular nerve
	Supraspinatus and infraspinatus
	Suprascapular foramen deep to the superior transverse ligament
	Branches from upper trunk of brachial plexus

	Lateral cord-BP
	Pectoralis major-clavicular portion
	
	

	Medial cord-BP
	Pectoralis minor, sternocostal portion of pectoralis major, medial cutaneous nerve of arm and forearm dermatomal distribution 
	
	

	Posterior cord-BP
	Subscapularis, teres major, latissimus dorsi
	
	

	Musculocutaneous nerve
	Long head biceps

 Coracobrachialis

brachialis
	Passes through the substance of the coracobrachialis muscle
	Arises from terminal branch of lateral cord of brachial plexus

Runs within the neurovascular bundle in the medial aspect of the arm, within the substance of the coracobrachialis muscle, then distally located between the biceps and brachialis muscles.

After giving off motor branches, it continues distally as the lateral antebrachial cutaneous nerve

	Median nerve
	Muscles of volar forearm, anterior compartment:

Supplies before passing between 2 heads of pronator teres: pronator teres, flexor carpi radialis, palmaris longus

Distal to pronator teres: flexor digitorum superficialis, 

After passing behind flexor digitorum superficialis and lieing in space of Parona, it gives off the anterior interosseous nerve which supplies: lateral part of flexor digitorum profundus, flexor pollicis longus, pronator quadratus

Then gives off superficial palmar branch which passes outside of the carpal tunnel to supply skin of palm and thenar eminence..

The main trunk then passes through carpal tunnel to supply skin and muscle by giving off three branches: two to lateral two lumbricals, and the recurrent branch explained below


	Runs w/brachial artery
	Lateral root arises from terminal branch of lateral cord of brachial plexus

Medial root arises from terminal branch of medial cord of brachial plexus

Runs within the neurovascular bundle in the medial aspect of the arm, anterior to the brachial artery.  Gives off no branches in the arm.  As it moves distally it gradually crosses the brachial artery so at the elbow it lies medial to the brachial artery and medial to biceps tendon.

In forearm, passes between two heads of pronator teres

In wrist, enters palm of hand by passing through carpal tunnel.

Superficial palmar branch, passes superficial to flexor retinaculum and volar carpal ligament, so does not pass through carpal tunnel.  It divides into digital branches that supply skin.

In palm, has three motor branches to muscles: two to lateral two lumbrical, and the recurrent branch to thenar muscles

	Recurrent branch of median nerve
	Thenar muscles ( abductor pollicis brevis, opponens pollicis, superficial head of flexor pollicis brevis)
	
	Is superficial, injury of the recurrent branch of the median nerve can be devastating.  Remember Dr. Thomas’s story about his friend in chemistry class and the glass pipette?!!

	Ulnar nerve
	Flexor carpi ulnaris

Medial (ulnar half) part of flexor digitorum profundus

Abductor digiti minimi, flexor digiti minimi, opponens digiti minimi, palmar interossei, dorsal interossei, adductor pollicis, deep head of flexor pollicis brevis

Palmar branch: supply skin over hypothenar eminence


	Passes posterior to medial epicondyle in the groove between the olecranon process and the medial epicondyle.

In forearm, runs with ulnar artery
	Arises from terminal branch of medial cord of brachial plexus.  It passes through the arm without sending branches, then enters forearm.

Runs within the neurovascular bundle of thearm, medial to the brachial artery. Near midarm it moves out of neuromuscular bundle and passes toward the posterior aspect of the arm where it is joined by the superior ulnar collateral artery.  In the distal arm, the nerve and collateral artery will pass behind the medial intermuscular septum and pass posterior to the elbow in the groove between the medial epicondyle and olecranon process of the ulna (this area is called the cubital tunnel).  

In forearm, it passes between the two heads of the origin of the flexor carpi ulnaris

Distally, it passes between the volar carpal ligament and the flexor retinaculum to enter the hand (Guyon’s canal) , it does not pass through the carpal tunnel.

Gives off palmar branch which does not go through Guyon’s canal

After passing through Guyon’s canal, gives off superficial branch (cutaneous sensory) and deep branch (motor).



	Superficial branch of ulnar nerve
	Sensory cutaneous: see N450

Palmaris brevis
	
	 Superficial branch often anastomoses with proper digital branch of median nerve to be distributed to skin over lateral ½ of ring finger

	Deep branch of ulnar nerve
	Motor: medial lumbricals, interossei, hypothenar muscles, adductor pollicis, deep head flexor pollicis brevis
	
	

	Dorsal cutaneous branch of ulnar nerve (on dorsum of hand)
	See N450
	
	Passes posteriorly deep to the tendon of the flexor carpi ulnaris to reach the dorsum of the hand

	Medial cutaneous nerve of the forearm (medial antebrachial cutaneous nerve)
	Area of skin on medial part of forearm

*See N450
	
	Arises from medial cord of brachial plexus

	Lateral cutaneous nerve of the forearm (lateral antebrachial cutaneous nerve)
	See N450
	
	Is the termination branch of the musculocutaneous nerve.

Lies between the brachialis and biceps muscles.

Enters forearm by passing just lateral to the biceps tendon and anterior to the lateral epicondyle.

	Thoracodorsal nerve(middle subscapular nerve)
	Latissimus dorsi
	
	Arises from posterior cord of brachial plexus

	Long thoracic nerve
	Serratus anterior
	
	Arises from roots of brachial plexus

	Common digital nerve (from Ulnar and Median nerve)
	
	
	

	Proper digital nerve (from Ulnar and Median nerve)
	
	
	

	Intercostobrachial nerve
	Supplies skin of the upper medial aspect of arm and then joins the medial brachial cutaneous nerve to innervate more skin 

*See N450
	
	Is the lateral perforating branch of the second intercostals nerve

	Medial cutaneous nerve of the arm (medial brachial cutaneous nerve)
	Supplies skin

*See N450
	
	Direct branch of medial cord of brachial plexus

	Upper lateral brachial cutaneous nerve
	See N450
	
	Continuation of axillary nerve

	Lower lateral brachial cutaneous nerve
	See N450
	
	Branch of radial nerve in radial groove

	Posterior brachial cutaneous nerve


	See N450
	
	Branch of radial nerve in axilla

	Ulnar collateral nerve
	Innervates upper1/2 of medial head of triceps
	
	Branch of radial nerve in axilla

	posterior antebrachial cutaneous nerve


	See N450
	
	Branch of radial nerve in radial groove


	Anatomical space
	Formed by
	Contents
	Other

	Quadrangular space
	Superior:teres minor

Inferior:teres major

Medial:long head of triceps

Lateral:upper shaft of humerus
	Posterior circumflex humeral artery and axillary nerve
	

	Triangular interval
	Long head medially and lateral head laterallyof triceps brachii
	Radial nerve and profunda brachii artery
	

	Axilla
	Lateral wall:upper ¼-1/5 of humerus

Medial wall:lateral surface of serratus anterior muscle

Posterior wall:anterior surfaces of latissimus dorsi, teres major, and subscapularis muscles

Anterior wall: posterior surfaces of pectoralis major and minor
	
	

	Posterior fascial compartment
	Medial and lateral extensions of the fascia brachialis which attach on the periosteum of the humerus
	Extensor muscles
	

	Anterior fascial compartment
	Medial and lateral extensions of the fascia brachialis which attach on the periosteum of the humerus
	Flexor muscles
	

	Cubital fossa
	
	
	

	Snuff box
	Extensor pollicis brevus and longus tendons
	Radial artery

Scaphoid bone (receives an important branch of the radial artery)

Trapezium

Base of the first metacarpal bone
	

	Carpal tunnel
	
	Median nerve
	

	Posterior cervical triangle
	Upper 1/3 trapezius and sternocleidomastoid
	Levator scapulae
	


Brachial plexus (roots (which are ventral primary rami) form trunks, then divisions, then cords, then terminal branches)

	Structure
	Formed by
	Branches

	Five roots
	Ventral primary rami of cervical spinal nerves five through eight plus ventral primary ramus of first thoracic spinal nerve.
	1)Dorsal scapular nerve (C5).  Innervates levator scapulae and rhomboid muscles

2) the C5 contribution to the phrenic nerve.  This branch joins other branches from C3 and C4 to form the phrenic nerve which innervates the diaphragm.

3) Long thoracic nerve (C5,6,7) which innervates the serratus anterior muscle

	Upper trunk
	C5 and C6 roots
	Suprscapular nerve-innervates the supraspinatus and infraspinatus

*This nerve passes through the suprascapular foramen deep to the superior transverse scapular ligament.  Entrapment of this nerve can paralyze the supraspinatus muscle which initiates the first 10 degrees of abduction

	Middle trunk
	C7 
	No branches

	Lower trunk
	C8 and T1 roots
	No branches

	Anterior and posterior division
	The three trunks end by each dividing into and anterior and posterior division
	No branches

	Lateral cord
	Anterior division of upper trunk and anterior division of middle trunk
	1)Lateral pectoral nerve which innervates clavicular portion of pectoralis major

	Medial cord
	Continuation of anterior division of middle trunk
	1) medial pectoral nerve which innervates pectoralis minor and sternocostal portion of pectoralis major

2) Medial cutaneous nerve of arm

3) Medial cutaneous nerve of forearm

*The last two innervate specific areas of skin as seen in Netters 450.

	Posterior cord
	Posterior divisions of all trunks
	3 subscapular nerves:

1)upper subscapular: innervates subscapularis

2)lower subscapular: innervates subscapularis and teres major

3)middle subscapular(often called thoracodorsal):  innervates latissimus dorsi

	Lateral cord terminal branches
	
	1)Musculocutaneous nerve

2)Lateral root of median nerve

	Medial cord terminal branches
	
	1)Ulnar nerve

2) medial root of median nerve

	Posterior cord terminal branches
	
	1)Axillary nerve

2) Radial nerve


	Structure
	

	Suprascapular ligament
	

	Subacromial bursa
	

	Rotator cuff
	Includes the subscapularis, supraspinatus, infraspinatus, and teres minor

	Axillary sheath
	Fascial covering of brachial plexus, also includes the axillary artery and vein

	Sulcus Spiralis of the humerus
	

	Main tendon of biceps brachii
	In cubital fossa

	Bicipital aponeurosis(lacertus fibrosis)
	

	Muscles of superficial extensor group
	

	Muscles of deep extensor group
	

	Interosseous membrane
	

	Palmar aponeurosis
	Formed by the ending of tendon of the palmaris longus (although the aponeurosis is present even if the palmaris longus is absent)

Projections of the aponeurosis to the skin are responsible for the immobility of the palmar skin.

Longitudinal bands: split to insert on bases of 2nd-5th proximal phalangeal bones.

Transverse fibers: tether the longitudinal bands together to prevent spreading during flexion and extension of fingers.

Superficial and deep transverse metacarpal ligaments: run same direction as longitudinal bands.  Prevent hyper abduction at the distal ends of the metacarpal bones.

	Extensor retinaculum (dorsal carpal ligament)
	Formed from fascia antebrachialis.  Dorsal extensor tendons pass deep to it.  Keeps tendons from bowing as extension takes place.  Divided into six compartments.  As tendons pass through the compartments, they are covered by tendon sheaths made up of synovial membranes with lubricatin synovial fluid.

	Flexor retinaculum (transverse carpal ligament)
	Along with bones of carpus, forms the carpal tunnel.  Another band of connective tissue, volar (palmar) carpal ligament, crosses the wrist just superficial which is formed by the thickened most distal part of the fascia antebrachealis.

	Extrinsic limb musles
	Arise from axial but insert on appendicular skeleton: trapezius, latissimus, levator scapulae, rhomboids, serratus anterior, pectoralis major and minor

	Shoulder region
	Dr. Thomas defines it as the “stuff” attaching to the upper extremity above the deltoid tuberosity (not including the muscles of the arm that cross the elbow).  The “stuff” includes:Joints: sternoclavicular, acromioclavicular, glenohumeral (shoulder joint), and a “contrived” joint the scapulothoracic (area between the anterior aspect of the scapula, covered by subscapularis and serratus anterior muscles, and the posterolateral thoracic wall of ribs and intercostals muscles.  It is considered a joint because the scapula slides up, down, medially, and laterally against the thoracic wall during movements of the upper extremity). Bones:clavicle, scapula, humerus (proximal half),Muscles: trapezius, latissimus dorsi, rhomboid major, rhomboid minor, teres major, teres minor, infra and supra spinatus, levator scapulae, deltoid, sternocleidomastoid, pectoralis major and minor, serratus anterior, Arteries:  suprascapular, circumflex scapular, dorsal scapular, axillary, thoracodorsal Nerves: dorsal scapular, suprascapular, axillary, thoracodorsal, accessory, medial pectoral, lateral pectoral Misc.:superior transverse scapular ligament,suprascapular foramen 

	Clavipectoral fascia
	Begins superiorly as a continuation of the periosteium of the clavicle and sweeps inferiorlaterally.  Immediately below the clavicle the fascia splits to surround the clinically unimportant subclavius muscle.  Pectoralis minor invests it.  

	Costocoracoid ligament
	Formed by clavipectoral fascia, below the subclavius the fascia thickens to form this ligament.  The ligament stretches between the first rib and the coracoid process of the scapula.

	Costocoracoid membrane
	Continuation of the costocoraciod ligament, is further inferiolaterally.  It splits to enclose the pectoralis minor muscle

	Suspensory ligament of the axilla
	After the costocoracoid membrane surrounds the pectoralis minor, it continues as this ligament then attaches to the axillary fascia

	Axillary fascia
	Sheet of connective tissue continuous with the investing fascia of pectoralis major and latissimus dorsi muscles that crosses the floor of the axilla.  Attachment of the suspensory ligament of the axilla to the axillary fascia accounts for the upward concavity of the axillary skin producing the “arm pit”

	Investing layer of deep cervical fascia=trapezius investing fascia
	Sweeps anteriorly and inferiorly just superior to platysma muscle.  Encloses the omohyoid and then becomes continuous with the periosteum of the clavicle and investing fascia of the sternocleidomastoid.  

Crosses the posterior cervical triangle

Completely encircles the neck.  Beginning posteriorly from ligamentum nuchae, it invests the trapezius and sternocleidomastoid muscles and then meets at anterior midline deep to platysma.

Note the extension of this fascia between the anterior border of trapezius and posterior border of sternocleidomastiod.  



	Prevertebral layer of deep cervical fascia
	Forms axillary sheath: ventral primary rami push outward on prevertbral deep cervical fascia which comes to cover them and form the axillary sheath (which is the fascial covering of the brachial plexus)

	Fascia brachialis
	Muscles of the arm are sheathed by this layer of fascia just deep to the superficial fascia and skin.  Medially and laterally the a fascial sheet extends from the fascia brachialis, attaches to the periosteum of the humerus and divides the arm into anterior and posterior fascial compartments.

	Neurovascular bundle in the medial aspect of the arm
	Contents: Brachial artery and two brachial veins (venae concomitants of the brachial artery), medial nerve anterior to the brachial artery, ulnar nerve medial to the brachial artery, radial nerve posterior to the brachial artery, musculocutaneous nerve with in the substance of the coracobrachialis muscle.

	“Mobile wad”
	Lateral group of extensor muscles consisting of brachioradialis and extensor carpi radialis longus.  Can be moved back and forth easily

	Fascia antebrachialis
	Bicipital aponeurosis joins this dense fascial layer covering the proximal forearm muscles.  Much thinner laterally and distally ( except at wrist where it forms palmar carpal ligament) allowing more mobility of underlying structures like the mobile wad.

	Space of Parona
	Area between the superficial and deep muscles of the anterior compartment of the volar forearm filled with loose connective tissue

	First compartment of extensor retinaculum
	Contains abductor pollicis longus and extensor pollicis brevis tendons.  Prone to DeQuervain’s tenosynovitis

	Dorsal fascia (in hand)
	Continuous with extensor retinaculum, interconnects extensor tendons to prevent them from spreading apart during extensor movements.

	Dorsal subaponeurotic space
	Between dorsal fascia of hand (continuous with extensor retinaculum) and dorsal interosseous fascia.

	Junctura (intertendinous connections)
	Long extensor tendons , as they near the bases of the fingers, split and disperse the extension of a single muscle to multiple fingers.   (This is why when you extend one finger, other fingers also tend to be extended at the same time.)  Greater precision in extending the index and little finger individually is provided by the extensor indicis and extensor digiti minimi which do not have junctura.

	Extensor hood mechanism
	Insertion of the dorsal interossei spit so that 1) one tendinous slip attaches to the base of the proximal phalangeal bone and the other passes out onto the extensor hood.  The long extensor tendons go into the extensor hood and continues as the central band of the hood and finally terminates by inserting on the base of the intermediate phalangeal bone.  The lumbrical muscle’s tendon passes distally to form the lateral band of the hood which extends as far as the base of the distal phalangeal bone.  The triangular aponeurosis holds the distal ends of the lateral bands together.

	Three joints in hand: metacarpophalangeal (MCP), proximal interphalangeal (PIP) and distal interphalangeal (DIP)
	Over each joint there is an axis of flexion and extension.  Any tendon passing dorsal to the axis extends the joint, and any tendon passing ventrally will flex the joint.   Three muscle tendons:

1) Long extensor: crosses dorsal to the axis of all three joints, so it extends the MCP,PIP,and DIP

2) Interosseous and lumbrical: join in the formation of lateral bands, so their actions are combined.  The tendons pass ventral to MCP, so flexes MCP.  But passes dorsal to PIP and DIP, so extend PIP and DIP.

	Thenar and hypothenar eminence
	Mass of muscle at the base of the thumb and little finger, respectively.  The palmaris brevic overlies the hypothenar muscle groupl

	Palmar (volar) ligament
	Ulnar nerve and artery are deep to this ligament.  Palmar branches of median and ulnar nerves are superficial to this ligament.

	Palmar interosseous fascia
	Dorsal to palmar aponeurosis.  It gives off the septum from the anterior surface of the third metacarpal bone dividing the plam into two spaces: the midpalmar space and the thenar space.  The dividing septum also separates structures passing to the index and middle fingers.

*These two spaces are potential sites of compartment syndrome.

	Synovial sheaths
	Tendons of the long flexors enter the palm by passing through carpal tunnel.  Synovial sheaths surround the tendons.  

1) Tendons of index, middle, and ring fingers loose synovial coverings as they cross the palm, but are covered again from the base of each finger to insertions.

2)  Tendons of little finger are covered with synovial sheath all the way down to insertions

3) The common synovial sheath (covering flexors digitorum superficialis and profundus) extends into forearm proximal to flexor retinaculum and volar carpal ligament.  Thus, they extend into space of Parona.

4) Tendons of flexor pollicis longus and flexor carpi radialis are covered by synovial sheaths that extend continuously to insertions.

*Variation:  Sheath covering flexor pollicis longus is named radial bursa, and sheath covering long fingers flexors is ulnar bursa (common synovial sheath).  In half of population, the two are separate.  In other half, they communicate.

*The synovial sheaths of the long flexor tendons enter a osseofibrous tunnel near the base of their respective fingers.  These connective tissue passages tether the tendons close to the phalangeal bones and act like a series of retinacula.

	Deep transverse metacarpal ligaments
	Span the gaps between the distal heads of the medial four metacarpal bones.  Keep the heads of the metacarpals from spreading apart during a grip.  They also cross the intermetacarpal gaps at or a little anterior to the level of the axis of flexion and extension at the MCP joint.  The dorsal interosseous muscles pass dorsally (near to axis, so probably don’t flex the MCP joint which is commonly given as their action) to the deep transverse metacarpal ligaments while the lumbricals pass anterior to the ligaments (so definitely flex the MCP joint).  


Movements of shoulder complex proximal to glenohumeral joint

	Action/muscle
	Portion
	Action

	Elevation of shoulder
	
	Lift shoulders as if were trying to touch to ear

	Sternocleidomastiod
	clavicular portion
	

	Trapezius
	Clavicular and upper acromial
	

	Levator scapulae
	
	Counters the tendency of trapezius to lift the lateral border of the scapula, rotating it upward, because the acromioclavicular joint is lateral.  The trapezius and levator scapula work together to produce a more horizontal elevation of the scapula

	Rhomboid major
	Inferior fibers
	Prevents lateral displacement of scapula

	Depression of shoulder
	
	Usually done by gravity requiring relaxation of above muscles.  But forcible depression requires the following muscles.  Ex. of forcible depression:suspending body on hands between parallel bars

	Pectoralis major
	
	

	Latissimus dorsi
	
	

	Resist gravitational pull of scapula to midline
	
	

	Serratus anterior
	
	Outward (lateral) pull on medial border of scapula

	Protraction of shoulder
	Occurs at sternoclavicular and scapulothoracic joints
	Shoulders moved forward as if attempting to touch them in front of your chest.  Aclavicular people can touch their shoulders in this manor.

	Pectoralis major
	
	Pulls humerus to the front

	Serratus anterior
	
	Pulls on the medial border of the scapula.  

	Rhomboid major
	Lower fibers
	Prevents serratus anterior from laterally rotating the inferior scapular angle upward

	Retraction of shoulder
	
	Opposite movement of moving shoulders forward.  Puts shoulders to the starting postion and as far back as possible

	Trapezius
	Middle fibers
	

	Rhomboid major and minor
	
	

	Circumduction of shoulder
	
	“Arm circles”.  Combination of elevation, depression, protraction, and retraction.  Clavicle pivots at sternoclavicular joint while its distal end travels around a circle producing a cone.

	All of the muscles required for the above actions are required
	
	


Movements of the shoulder complex coupled with the arm at the glenohumeral joint

	Action/muscle
	Portion
	Action

	Flexion of arm: to 90 degrees
	
	Moving the arm from the side of the body forward in the sagittal plane until it reaches horizontal

	Anterior deltoid
	Arises from the lateral 1/3 of clavicle
	

	Coracobrachialis
	
	Provides minor assistance, especially if arm is started from hyper extended postion

	Hyperflexion of arm: above 90 degrees
	
	Requires lateral sliding and upward rotation of scapula

	Serratus anterior
	
	lateral sliding and upward rotation of scapula

	Sternocleidomastiod
	
	With full hyperflexion, arm needs to reach an extra inch which requires elevation of the shoulder, this muscle performs this action

	Trapezius
	Clavicular portion
	With full hyperflexion, arm needs to reach an extra inch which requires elevation of the shoulder, this muscle performs this action

	Extension of arm
	
	Brings arm back from flexed position to side of body

	Relaxation of previous muscles for flexion
	
	

	Latissimus dorsi
	
	Perform forceful extension: while sitting, place hand on desk and push down

	Pectoralis major
	
	Perform forceful extension

	Deltiod
	Posterior fibers
	Perform forceful extension

	Hyperextension
	
	Arm is moved posteriorly behind body in sagittal plane

	Latissimus dorsi
	
	

	Deltoid
	Posterior fibers
	

	Abduction of arm
	
	Movement of arm away from body to the horizontal in the frontal plane

	Phase 1 of abduction
	
	Initial 10 degrees of movement

	Supraspinatus
	
	Starts abduction:   it crosses directly above the axis of abduction to insert on superior facet of greater tubercle of humerus

	Phase 2 of abduction
	
	Continues the other 80 degrees to horizontal

	Deltoid
	Middle fibers (lateral deltoid)
	After the first 10 degrees, gains mechanical advantage and continues the movement

	Hyperabduction
	
	Carries arm just short of 180 degrees from side of body.  At 90 degrees, movement of humerus in glenoid cavity stops due to the greater tubercle of humerus impacting the scapular acromion.  In order to further abduct, the scapula must be rotated to carry the gleniod cavity upward and the arm with it.

	Phase 1 of hyperabduction
	
	

	Serratus anterior
	
	Rotates scapula to carry gleniod cavity upward

	Phase 2 of hyperabduction
	
	Trunk of the body must be flexed laterally toward the contralateral side to enable arm to reach 180 degrees

	Erector spinae
	
	

	Adduction
	
	Brings the arm back to the vertical position beside the body.  Forceful adduction requires the following muscles

	Pectoralis major
	
	Move the humerus in the glenoid cavity

	Latissimus dorsi
	
	Move the humerus in the glenoid cavity

	Rhomboid major and minor
	
	Rotate and retract scapula

	Trapezius
	Middle fibers
	Rotate and retract scapula

	Circumduction of the arm
	
	Combination of flexion, extension, abduction, and adduction

Arm follows the contours of the anterior and posterior body wall to produce on irregular cone with the glenoid cavity at its center

	Rotation of the arm
	
	Head of the humerus rotates medially and laterally with the axis of movement passing downward along the shaft of the humerus.  Best observed when pronation and supination of hand at the elbow are isolated.  Example: flex foreard 90 degrees, swing hand medially until it touches your abdomen (this is medial rotation of arm.  Swing hand back laterally and this is lateral rotation of arm.

	Medial rotation of arm
	
	*Amount to which the following muscles contribute to medial rotation depends on the degree of lateral rotation that existed at the start

	Pectoralis major
	
	

	Latissimus dorsi
	
	

	Subscapularis
	
	

	Teres major
	
	

	Deltoid
	Anterior fibers
	

	Lateral rotation of arm
	
	

	Infraspinatus
	
	

	Teres minor
	
	

	Deltoid
	Posterior fibers
	

	Supraspinatus
	
	Can be described as a medial rotator and at other times a lateral rotator


Flexor muscles of the arm

	Muscle
	Arises
	Inserts
	Other

	Biceps brachii
	Above the humerus from the pectoral girdle, proximal to the shoulder joint.

Long head: supraglenoid tubercle of scapula

Short head: coracoid process of scapula
	1)Investing fascia of the forearm by way of a flattened sheet-like tendon (biceptal aponeurosis, or lacertus fibrosus)

2)Radial tuberosity by a thick round tendon.
	Superficial flexor

Tendon of the origin of the long head of the biceps brachii passes through the capsule of the shoulder joint superior to the head of the humerus.

At mid arm, the long and short heads join to form single belly.

	Coracobrachialis
	Coracoid process and tendon of the short head of the biceps
	Medial aspect of the mid-shaft of the humerus
	Superficial flexor

	Brachialis
	Humerus: anterior and lateral aspects of the distal ½ of the bone
	Distal to the elbow on the ulnar tuberosity.
	Deep flexor


Extensor muscles of the arm

	Muscle 
	Arises 
	Inserts

	Long head of the triceps brachii
	Infraglenoid tubercle of scapuls
	Olecranon process of ulna

	Lateral head of the triceps brachii
	Posterior aspect of the humerus above and lateral to the radial groove
	Olecranon process of ulna

	 Medial head of the triceps brachii
	Posterior shaft of the humerus below and medial to the radial groove
	Olecranon process of ulna


Lists of structures outlined in Dr. Thomas’s notes

Nerves and arteries of the arm

Arteries: Brachial branches to profunda brachii (gives off ascending and descending branches; descending gives off middle and radial collateral arteries), superior ulnar collateral artery, inferior ulnar collateral artery, radial, and ulnar arteries.

Nerves: 

Intercostobrachial

Medial brachial cutaneous (medial cutaneous nerve of arm)

Medial  antebrachial cutaneous (medial cutaneous nerve of forearm)

Ulnar

Median

Musculocutaneous (and lateral antebrachial cutaneous nerve)

Axillary (and upper lateral brachial cutaneous nerve)

Radial

Muscles of dorsal forearm: typically extensors, innervated by  radial nerve (from posterior divisions (posterior cord) of brachial plexus)

Lateral group

Brachioradialis (flexor)

Extensor carpi radialis longus (extensor)

Superficial group

Anconeus

Following come from common tendon of origin:

Extensor digitorum

Extensor digiti minimi

Extensor carpi ulnaris

Extensor carpi radialis brevis

Outcropping group

Abductor pollicis longus

Extensor pollicis brevus

Deep group

Supinator

Extensor pollicis longus

Extensor indicis

Muscles of the volar (anterior) forearm: typically flexors, innervated by anterior divisions (lateral and medial cord) of brachial plexus

Lateral compartment of forearm (innervated by radial nerve)

Brachioradialis (flexor)

Extensor carpi radialis longus (extensor)

Anterior compartement of forearm: lie medial and anterior to interosseous membrane (innervated by median nerve except flexor carpi ulnaris and medial part of flexor digitorum profundus which are innervated by ulnar nerve)

Superficial:

 flexor digitorum superficialis, 

pronator teres, 

flexor carpi radialis, 

palmaris longus, 

flexor carpus ulnaris

Deep:

flexor digitorum profundus, 

flexor pollicis longus, 

pronator quadratus

Muscles of volar hand

All innervated by ulnar nerve except: superficial head flexor pollicis brevis, abductor pollicis brevis, opponens pollicis, and lateral lumbricals (which are innervated by median nerve)

Thenar

flexor pollicis brevis, 

abductor pollicis brevis, 

opponens pollicis

adductor pollicis (ulnar nerve)

Hypothenar (ulnar nerve)

Abductor digiti minimi

Flexor digiti minimi

Opponens digiti minimi

RED FLAGS OR CLINICAL IMPORTANT MATERIAL!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

***Know Netter plate 450: cutaneous innervation of upper limb and distribution of brachioplexus

****Know distribution of C5, 6, 7, 8 and T1 to upper extremity: N 451dermatomal map
* Middle and anterior scalene muscles: Brachial plexus and subclavian artery passes between the anterior and posterior scalene muscles.  In Netter’s, it shows the subclavian artery and brachial plexus going between the middle and anterior scalene, while subclavian vein stays anterior to the anterior scalene.  Later in his Axilla 1 lecture, Dr. Thomas states that “nerves between muscles and over bone (in this case the first rib) can be entrapped.  My interpretation:  the brachial plexus and subclavian artery are in danger of being compressed between the scalene muscles and first rib. While the subclavian vein is not subject to compression. Even though the subclavian vein does pass between the anterior scalene and the sternocleidomastiod, the sternocleidomastiod inserts on the clavicle a centimeter anterior to the insertion of the anterior scalene on the first rib.  Therefore the vein passes through a low pressure area because the muscles are relatively far apart).

*Anastomoses posterior to scapula: Dorsal scapular artery and suprascapular artery from subclavian anastomose with circumflex scapular artery from the third part of the axillary artery. They anastomose across the posterior aspect of the scapula above and below the spine. The presense of these interconnections provides collateral circulation around the shoulder should something cause an occlusion of subclavian or axillary arteries.

*Venous drainage hand:Principle venous drainage of hand is toward the back.  Significance: if carrying something in hand, won’t cut of venous drainage

*Axillary sheath: The axillary sheath is of clinical importance because anesthetic agents can be injected into the sheath to produce an axillary block for surgical procedures of the upper limb.  

*Surgical neck of the humerus:  Posterior circumflex humeral artery and axillary nerve passes through the quadrangular space (opening formed by teres minor superioly, teres major inferiorly, long head of triceps medially and upper shaft of humerus laterally).  The quadrangular space holds the artery and nerve next to the part of the upper humerus known as the surgical neck.  It is called the surgical neck because it is the point where the humerus is most often fractured.

*Summary of spaces and clinical considerations:

Triangular space:  circumflex scapular artery (borders are teres minor, teres major, and long head of triceps)

Triangular interval: radial nerve and profunda brachii artery (borders are long and lateral head of triceps)

Quadrangular space and surgical neck of humerus:  posterior circumflex humeral artery and axillary nerve (borders are teres minor, humerus, teres major, and long head of triceps)

Suprascapular notch (foramen formed by the notch and superior transverse scapular ligament):  Suprascapular nerve passes into foramen by going under superior transverse scapular ligament.  Entrapment of this nerve can paralyze the supraspinatus muscle which initiates the first 10 degrees of abduction.

*Venipuncture and sample arterial blood gasses: The medial cubital vein (site for venipuncture) lies anterior to the bicipital aponeurosis.  Also, the brachial artery is often a site to sample arterial blood gasses.  Therefore it is important to know that the median nerve lies medial to the brachial artery and lies deep to the bicipital aponeurosis.

*Radial groove:  The radial nerve and profunda brachii artery lie in this groove as they pass behind the humerus and around the humerus between the origins of the lateral and medial heads of the triceps muscle.

*Fascial compartment syndrome:  Space of Parona (area between the superficial and deep muscle groups of the anterior compartement of the forearm) is subject to infection and this syndrome.  The median nerve runs through this space before reaching the hand, so it can be affected by this sydrome.

*Peripheral entrapment neuropathy:
Musculocutaneous nerve 

passes through the substance of the coracobrachialis muscle, then comes to lie between the biceps and brachialis.  The nerve is contained in the neurovascular bundle in the medial aspect of the arm.

Clinical significance:  The musculocutaneous nerve innervates the biceps brachii and brachialis muscles=  AFTER it has passed through the corocabrachialis muscle

The nerve also continues on as the lateral antebrachial cutaneous nerve to innervate skin.

Radial nerve: 

1)At mid arm is closely associated with the mid-shaft of the humerus and triceps muscle.  Later, he goes on to say that the medial head of the triceps is innervated by a branch of the radial nerve as it passes in the radial groove closely associated with the shaft of the mid-humerus.

2) The deep branch is subject to entrapment as it passes between two heads of origin of supinator muscle and passes around the neck of the radius to enter dorsal compartment of forearm.  Referred to as supinator channel syndrome. Importance:  Extensor carpi radialis brevis (pure extensor) is innervated by deep branch only.  While extensor carpi radialis longus (extends and abducts wrist) is innervated by direct branch of radial or superficial branch of radial.  Therefore injury to deep branch of radial nerve can paralyze all extensors of wrist except extensor carpi radialis longus, therefore their extension of wrist will be laterally deviated.  Surgery: cut tendon of longus and attach to tendon of brevis for pure extension.

Median nerve: 3 places: 

1) just above the elbow where the rare ligament of struthers may form a narrow foramen between the distal shaft of the humerus and the medial epicondyle.  This is called supracondylar syndrome. The brachial artery also passes through this foramen. 

2)  As it passes through the two heads of origin of the pronator teres, it is subject to entrapment called pronator teres syndrome.  INCLUDES ALL SYMPTOMS ASSOCIATED WITH CARPAL TUNNEL SYDROME, PLUS SENSORY LOSS TO AREA OF SKIN INNERVATED BY SUPERFICIAL PALMAR BRANCH OF MEDIAN NERVE AND ENTIRE FLEXOR DIGITORUM SUPERFICIALIS AND LATERAL ½ OF FLEXOR DIGITORUM PROFUNDUS.

3)  Most common: at wrist where it passes deep to the transverse carpal ligament in area know as carpal tunnel.  Known as carpal tunnel sydrome. Weakness of : abductor pollicis brevis, opponens pollicis, superficial head of flexor pollicis brevis and lateral two lumbricals.  **Parasthesia or anesthesia over the palmar surface of thumb and lateral 2 ½ fingers.  SKIN OVER THE MID PALM  AND MUCH OF THENAR EMINENCE IS SPARED DUE TO PRESENCE OF SUPERFICIAL PALMAR BRANCH OF MEDIAN NERVE WHICH ENTERS PALM SUPERFICIAL TO TRANSVERSE CARPAL LIGAMENT.  

Ulnar nerve: 

1) As it passes posterior to the medial epicondyle and through two heads of origin of flexor carpi ulnaris.  Area is referred to as cubital tunnel, so it is the cubital tunnel syndrome. * Cubital tunnel:  Groove between the medial epicondyle and olecranon process of ulna. Ulnar nerve and superior ulnar collateral artery pass here. ENTIRE MOTOR AND SENSORY DISTRIBUTION AFFECTED

 2)Ulnar nerve and artery pass between the flexor carpi ulnaris tendon that becomes the volar carpal ligament and the transverse carpal ligament.  The area between the volar carpal ligament and the transverse carpal ligament is known as the Guyon’s canal.  This entrapment is Guyon’s canal sydrome.  INNERVATION OF MEDIAL ½ FLEXOR DIGITORUM PROFUNDUS AND CUTANEOUS DISTRIBUTION OF DORSAL CUTANEOUS BRANCH TO BACK OF HAND AND SUPERFICIAL PALMAR BRANCH TO PROXIMAL PART OF HYPOTHENAR EMINENCE IS SPARED.  However, all intrinsic muscles of hand, except those innervated by median nerve, are affected.

* Martin-Gruber anastomosis:  In 20% of people, there is a communicating branch from the median nerve to the ulnar nerve in the forearm.  This branch of the median nerve is usually motor to small muscles of the hand.  Usually these muscles are innervated by the ulnar alone, and the presense of this anastomosis can cause problems with neurological diagnoses.

*DeQuervain’s tenosynovitis:  First dorsal or extensor compartment of extensor retinaculum contains the abductor pollicis longus and extensor pollicis brevis tendons.  This tendon sheath is prone to inflammation of the tendon and the sheath known as tenosynovitis.  Thought to be brought on by overuse or repetitive movements of wrist.

*Dupuytren’s contracture: A shortening of the longitudinal fibers of the palmar aponeurosis.  Cause is thought to be vascular and aggravated by occupational trauma, such as carpentry.  As the fibers shorten, they draw the associated fingers into flexion toward the palm.  The ring and little fingers are most commonly affected, for unknown reasons.

*Scaphoid fractures:  The bone resembles a dumbbell with distal and proximal heads connected by a narrow neck which is the usual site of fracture.  In 30% of people, the entire blood supply to the scaphoid enters the distal head and passes to the proximal head through the neck.  In this type of person, a fracture leads to avascular necrosis of the proximal scaphoid resulting in a weak and unstable wrist.  This fracture is a common consequence of falls on outstretched hand.

*Recurrent branch of median nerve: Injury to recurrent branch of median nerve=innervates thenar muscles.  Is superficial, so prone to injury.

*Synovial sheaths:puncture wounds often involve the synovial sheaths and are prone to infection that can spread within the confines of the sheath.  If it involves the radial bursa(covers flexor pollicis longus) or ulnar bursa(covers tendon of flexor digitorum superficialis and profundus), it can spread proximal and rupture into space of Parona, thus setting up compartment syndrome that can spread as far as antecubital fossa.  

1)If an intermediate bursa is present connecting the radial and ulnar bursa, then an infection could also begin in thumb and spread to little finger causing a horseshoe infection


2) the sheath of the index finger ends in the thenar space, while the digital sheaths of the middle and ring fingers end in the midpalmar space.

Other information in Dr. Thomas’s notes (probably of little importance!)
Sternoclavicular joint= only bony attachment of upper extremity to axial skeleton

Carpus=wrist, eight carpal bones in two rows of four bones

Metacarpal bones= distal row of carpal bones articulate with the five metacarpal bones which form the palmar region of the hand (manus)

“Root” of upper extremity= proximal to shoulder joint, formed by muscles that arise from base of skull, ribs, cervical, thoracic, and lumbar regions.  Upper 1/3 of trapezius and sternocleidomastoid arise from base of skull and inster on the clavicle which they elevate.

Brachial plexus: divided into roots (which are ventral primary rami), trunks, divisions, cords, and terminal branches.

Venous drainage upper extremity: Cephalic (lateral) and basilic (medial) veins.  Connected by median cubital vein (common site of venipuncture, ascends across the antecubital fossa).  Variation:  sometimes two tributaries, median basilic and medial cephalic, replace the median cubital.


Cephalic: begins on lateral dorsal hand, drains into axillary vein near middle 1/3 of clavicale


Basilic: begins on medial dorsal hand, drains into axillary vein

Lymph drainage arm, forearm, and hand: Lateral path: follows cephalic vein into deltopectoral triangle and empties into deltopectoral nodes

   Medial path: follows basilic vein, may be interrupted by cubital (supratrochlear) nodes near elbow before continuing to drain into lateral axillary nodes in axilla

Ulnar nerve is located in the groove between the olecranon process and the medial epicondyle.  If you press here, you should feel parasthesia occurring over the area of cutaneous sensory distribution of the ulnar nerve.

Between the anterior and middle scalene muscles lies a ventral primary ramus (a.k.a spinal nerve, according to Netter’s but not Dr. Thomas’s defininition).  A couple things about ventral primary rami:  1)  They grow laterally into the periphery 2) As the ventral primary rami that form the brachial plexus grow peripherally, they push outward on the prevertebral cervical fascia (noted above in the “structures” table as investing layer of deep cervical fascia) which then comes to cover them for a variable distance like a shirt sleeve.  This forms the fascial covering of the brachial plexus that eventually ends at their terminal branches.  This fascia is known as the axillary sheath
Deep branch of transverse cervical artery (branches from thyrocervical trunk from first part of subclavian) is absent or small in 50% of people.  It is then replaced by dorsal scapular artery which is a branch of third part of subclavian.

The following explains how preaxial muscles=flexors and postaxial muscles=extensors.  Abduct one of your upper limbs to the horizontal with your palm facing forward.  Now, envision a coronal plane that divides your upper limb into anterior and posterior halves.  This is the axis of the limp. The anterior ½ is preaxial and is the flexor recion because the muscles flex the elbow, wrist and fingers.  The posterior ½ is postaxial and is the extensor region.

*This concept also relates to the brachial plexus.  Flexors are innervated by anterior divisions of the brachial plexus (lateral cord and medial cord), while extensors are innervated by posterior divisions (posterior cord).

Carpal creases: form at distal end of forearm.  Distal most crease marks the proximal edge of the transverse carpal ligament (flexor retinaculum) under which the flexor tendons pass.

