



Muscles of the back of forearm

A- Superficial layer:-

  1- Brachioradialis                               5- Extensor digitorum                     
  2- Extensor carpi radialis longus       6- Extensor digiti minimi 
  3- Extensor carpi radialis brevis        7- Anconeus
  4- Extensor carpi ulnaris

B- Deep layer:-

  1- Supinator                                     

  2- Abductor pollicis longus

  3- Extensor pollicis longus             

  4- Extensor pollicis brevis

  5- Extensor indicis

Brachioradialis
Origin:- 
    1- Upper 2/3 of lateral supraepicondylar ridge of humerus
    2- Lateral intermuscular septum
Insertion:- Lateral surface of lower end of radius just above the styloid process 
Nerve supply:- R.N. 
Action:- Flexion of the midpronated forearm
Extensor digitorum

Origin:-
    1- Common extensor origin 

    2- Lateral intermuscular septum 
Insertion:- Into the middle & distal phalanges of the medial 4 fingers through the extensor expansions (Extensor hoods) 

N.S.:- Posterior interosseous N.
Action:- 

  1- Extension of the medial 4 fingers

  2- Extension of wrist joint

N.B.
- Each extensor expansion splits into 3 slips (one central & 2 collateral) → 
  a- the median gets inserted into the middle phalanx

  b- the 2 lateral (collateral) unite then inserted into the distal phalanx

Extensor digiti minimi

Origin:- Common extensor tendon (Lateral humeral epicondyle) & adjacent intermuscular septum 

Insertion:- Extensor expansion of the little finger

N.S.:- Posterior interosseous N. (C7 & 8)

Extensor carpi ulnaris

Origin:- 

    1- Common extensor origin
    2- Posterior border of ulna

Insertion:- Base of 5th metacarpal bone

N.S.:- Posterior interosseous N.
Action:- Extension & adduction of wrist joint
Anconeus
Origin:- Back of the lateral epicondyle of humerus 
Insertion:- 
   1- Olecranon process

   2- Upper part of the back of ulna
N.S.:- Radial N. through the N. to medial head of triceps

Action:- Helps in extension of forearm
Extensor carpi radialis longus and brevis

	Brevis
	Longus


	

	Common extensor tendon 
	Lower part of lateral supraepicondylar ridge 

	Origin

	Base of 3rd metacarpal bone
	 Base of 2nd metacarpal bone


	Insertion

	Extension & abduction of wrist joint


	1- Extension & abduction of wrist J.
2- Helps in flexion of elbow J.


	Action

	Deep branch of R.N.
	Radial N. 

	N.S.


Supinator
Origin:- 

  1- Superficial part:- From the lateral humeral epicondyle, radial collateral ligament & annular ligament

  2- Deep part:- From supinator crest & fossa of ulna
Insertion:- Anterior, posterior & lateral surfaces of the neck & shaft of radius down to the oblique line

N.S.:- Posterior interosseous N. 

Abductor pollicis longus

Origin:- 

  1- Back of radius & ulna (Below supinator & anconeus)
  2- Back of interosseous membrane

Insertion:- Base of the 1st metacarpal bone 
N.S.:- Posterior interosseous N.

Action:- Abduction & extension of the carpo-metacarpal J. of the thumb

Extensor pollicis longus and brevis
	Brevis
	Longus


	

	Back of radius & interosseous membrane


	Back of ulna & interosseous membrane


	Origin

	Proximal phalanx of thumb
	Distal phalanx of thumb


	Insertion

	* Extends the metacarpo-phalangeal & carpo-metacarpal Js. of thumb


	* Extends the interphalangeal, metacarpo-phalangeal & carpo-metacarpal Js. of thumb


	Action

	Posterior interosseous N.

	N.S.


Extensor indicis

Origin:- From the back of ulna & interosseous membrane just distal to the origin of extensor pollicis longus.

Insertion:- Extensor expansion of index finger

N.S.:- Posterior interosseous N. 
N.B.
- All muscles of the posterior compartment are supplied by R.N.
Short muscles of the thumb

	Adductor pollicis
	Abductor pollicis brevis
	Flexor 
pollicis 
brevis
	Opponens pollicis
	

	1- Oblique head:- from the bases of 2nd & 3rd metacarpal bones 
2- Transverse head:- from the shaft of 3rd metacarpal bone


	1- Flexor retinaculum
2- Trapezium
	Origin

	Deep branch of ulnar N.
	Median N.
	Nerve supply

	Proximal phalanx of thumb
	1st metacarpal bone

	Insertion


Short muscles of little finger

	Abductor D.M.
	Flexor D.M. brevis


	Opponens D.M.
	

	Deep branch of U.N.

	N.S.


N.B. 
1- Thenar muscles = Short muscles of the thumb
2- Thenar eminence muscles are

    a- F.P.B

    b- Abductor P.B.

    c- Opponens P.

3- Hypothenar muscles = Hypothenar eminence muscles = Short muscles of little finger
Palmar interossei
Number:- 4 (The middle finger has no palmar interosseous)

Origin:- Arise from the bases of the 1st, 2nd, 4th & 5th metacarpal bones
Insertion:- 
  1- Bases of the proximal phalanges  

  2- Extensor expansions 

N.S.:- Deep branch of ulnar N.
Action:-
    1- Adduction of the corresponding fingers

    2- Flexion of the metacarpo-phalangeal joints & extension of the interphalangeal joints 
Dorsal interossei

Number:- 4

  1- The 1st = for index finger

  2- The 2nd & 3rd = for middle finger

  4- The 4th = for ring finger

i.e.:-

  1- The middle finger has 2 dorsal interossei but has no palmar interossei.
  2- Thumb & little fingers have no dorsal interossei but have palmar interossei.

Origin:- Each one arises from adjacent 2 metacarpal bones

Insertion:-
   1- Bases of the proximal phalanges  

  2- Extensor expansions 

N.S.:- Deep branch of ulnar N.

Action:-
    1- Abduction of their fingers
    2- Flexion of the metacarpo-phalangeal joints & extension of the interphalangeal joints 


Lumbricals muscles

Number:-   4 = For the medial 4 fingers

Origin:- From the tendons of F.D.P.

Insertion:- Into the extensor expansions of the medial 4 fingers

N.S.:-

  a- The 1st & 2nd:- By M.N.

  b- The 3rd & 4th:- By the deep branch of U.N.

Action:- Put the hand in writing position = Flexion of the metacarpo-phalangeal joints & extension of the interphalangeal joints of the medial 4 fingers (Helped by the interossei)

Movements of shoulder girdle
1- Elevation of shoulder:- By
    1- Upper fibers of trapezius   2- Levator scapulae
2- Depression of shoulder:- By
    1- Lower fibers of trapezius   2- Subclavius   3- Pectoralis minor
3- Protraction:- By
    1- Serratus anterior     2- Pectoralis minor
4- Retraction:- By
    1- Trapezius                2- Rhomboids
5- Upward rotation:- By
    1- Trapezius                2- Serratus anterior
6- Downward rotation:- By
    1- Pectoralis minor      2- Rhomboids major & minor  3- Levator scapulae
Brachial plexus
• Stages

1- Roots:- Ventral rami of C5 - T1 spinal nerves
2- Trunks:- 3 in number

    a- Upper trunk:- By union of                   C5 & C6

    b- Middle trunk:- Continuation of                C7

    c- Lower trunk:- By union of                   C8 & T1

3- Divisions:- Each trunk divides into anterior & posterior divisions

4- cords:- 3 in number
    a- Lateral:- By the union of anterior divisions of upper & middle trunks (C5 - C7)

    b- Medial:- Continuation of the anterior division of lower trunk (C8 & T1)
    c- Posterior:- By the union of the posterior divisions of the 3 trunks ( C5 - T1)

Branches of brachial plexus

A- Supraclavicular branches

I- Branches from the roots

    1- Dorsal scapular N. = N. to rhomboids (C5)

    2- Long thoracic N. = N. to serratus anterior (C5, 6 & 7)

II- Branches from the trunks:- From upper trunk
     1- Suprascapular N.     (C5, 6)    

    2- N. to subclavius      (C5, 6)

B- Branches from the cords

I- Branches from the lateral cord:- Their root value is C5, 6, 7
    1- Lateral pectoral N.

    2- Lateral root of median N.

    3- Musculocutaneous N.

II- Branches from the medial cord:- Their root value is C8 & T1 except the ulnar N. (C7, 8 & T1)
    1- Medial pectoral N.
    2- Medial root of median N.

    3- Ulnar N.

    4- Medial cutaneous N. of the arm 
    5- Medial cutaneous N. of the forearm

III- Branches from the posterior cord

    1- Upper subscapular nerve  (C5, 6)

    2- Lower subscapular nerve (*     *)

    3- Axillary nerve                   (*     *)

    4- Thoracodorsal nerve  (C6, 7, 8) 
    5- Radial nerve                (C5 - T1).

Course of median N.

Begins in the axilla by the union of medial & lateral roots of median N. that are branches from the medial & lateral cords of brachial plexus → Enters the arm at the lower border of teres major → Descends in the anterior compartment along the medial side of the arm → Crosses in front of brachial A. from lateral to medial → Enters the cubital fossa → Leaves the cubital fossa & enters the anterior compartment of forearm by passing between the 2 heads of pronator teres → Descends between F.D.S. & F.D.P. → Above the wrist, it becomes superficial & between palmaris longus & F.C.R. → Enters the palm of the hand by passing in the carpal tunnel deep to the flexor retinaculum → Ends in the palm of the hand by dividing into medial & lateral branches.

N.B.

1- M.N. is related to brachial A.:-

    a- In the proximal part of the arm:- M.N. is lateral to the A. 

    b- In the distal part of the arm:- M.N. is medial to the A.

2- Anterior interosseous N. 

    a- Arises between the 2 heads of P.T.

    b- Ends by dividing into articular branches to wrist & inferior radio-ulnar J.

Distribution of median nerve

A- In the arm:- No branches in the arm except for the N. to pronator teres that may arise just proximal to elbow J.

B- In forearm:-

1- Branches to all superficial muscles of the anterior compartment of forearm except F.C.U.:- Branches to

    a- Flexor digitorum superficialis

    b- Flexor carpi radialis

    c- Palmaris longus

    d- Pronator teres

2- Anterior interosseous N.:- Supplies

    a- flexor pollicis longus

    b- lateral part of flexor digitorum profundus (To index & middle fingers)

    c- pronator quadratus

    d- wrist joint

    e- inferior radioulnar joint

3- Articular branches to elbow joints

4- Palmar cutaneous branch that supplies the skin of lateral 2/3 of the palm of the hand

C- Branches in the palm of the hand:-

  I- Lateral division:- Gives
     1- Muscular branches to
         a- flexor pollicis brevis

         b- abductor pollicis brevis
         c- opponens pollicis
         d- the 1st lumbrical 
     2- Cutaneous branches:- Supply the skin of the palmar aspect of the lateral 1.5 fingers
  II- Medial division:- Gives
        1- Muscular branch:- To the 2nd lumbrical 
        2- Cutaneous branches:- To the skin of the palmar aspect of the adjacent sides of the ring, middle & index fingers.

Course of ulnar N.
Begins in the axilla as a branch of the medial cord of brachial plexus → Enters the arm at lower border of teres major → Pierces the medial intermuscular septum in the middle of the arm → Descends in the posterior compartment of the arm → Descends behind the medial epicondyle of humerus → Enters the anterior compartment of forearm by passing between the 2 heads of F.C.U. → Descends on the medial side of forearm between F.C.U. & F.D.P. →  In the lower 2∕3 of forearm, descends on the medial side of U.A. → Enters the palm by passing superficial to flexor retinaculum & lateral to pisiform bone → Ends in the palm by dividing into superficial & deep branches

Distribution of ulnar nerve

A- Branches in forearm:-
    I- Muscular branches:- To
1- Flexor carpi ulnaris       
       2- Medial 1/2 of flexor digitorum profundus
    II- Articular branches:- To elbow J.
    III- Cutaneous branches:-
        1- Palmar cutaneous branch:- To the medial 1/3 of the palm 

        2- Dorsal cutaneous branch:- To the back of the medial 1/3 of the hand & medial 1.5 fingers
B- Branches in the palm:-

    I- Superficial terminal branch:-  Gives

        1- Muscular branch:- To palmaris brevis

        2- Cutaneous branches:- To the palmar aspect of the medial 1.5 fingers
   II- Deep terminal branch:- Supplies

        1- Hypothenar muscles

        2- Palmar interossei
        3- Dorsal interossei

        4- 3rd & 4th lumbricals

        5- Adductor pollicis

Course of radial nerve

Begins in the axilla as a branch from the posterior cord of brachial plexus → Enters the arm at the lower border of teres major → Passes through the lower triangular space to reach the back of the arm → Descends in the spiral (radial) groove on the back of humerus → Pierces the lateral intermuscular septum to reach the anterior compartment of the arm → Descends in the groove between brachialis & brachioradialis → Enters the forearm in front of lateral epicondyle in the lateral part of cubital fossa. Here it ends by dividing into superficial & deep branches. 
Branches of radial nerve

I- In the axilla:-

    1- To medial head of triceps

    2- To long head of triceps

    3- Posterior cutaneous N. of the arm

II- In the spiral groove:-

    1- To medial head of triceps:- Supplies the medial head of triceps & anconeus

    2- To lateral head of triceps

    3- Lower lateral cutaneous N. of the arm

    4- Posterior cutaneous N. of forearm

III- In the groove between brachialis & Brachioradialis:-

    1- To lateral part of brachialis

    2- To coracobrachialis

    3- To ECRL
Superficial branch of R.N.
It’s the direct continuation of R.N. → Descends deep to brachioradialis → Winds around the lower part of radius → Reaches the back of wrist J. where it divides into 5 terminal branches → The terminal branches supply the skin on the 
    a- Back of lateral 2∕3 of the hand

    b- Back of the lateral 3.5 fingers (Proximal & middle  phalanges)
Posterior interosseous nerve
Course:- Passes between the 2 layers of supinator muscle → Inside supinator, it winds around the neck of radius → Reaches the posterior compartment of forearm → Ends as articular branches to the wrist J.
Branches:- Gives branches to
   A- Most of the superficial muscles of the posterior compartment of the forearm
      1- Extensor carpi radialis brevis

      2- Extensor carpi ulnaris

      3- Extensor digitorum

      4- Extensor digiti minimi

   B- Deep muscles of the posterior compartment of the forearm
      1- Supinator

      2- Abductor pollicis longus 

      3- Extensor pollicis longus

      4- Extensor pollicis brevis

      5- Extensor indicis

   C- Wrist J.
N.B.

1- Radial N. descends in the radial groove directly on the humerus → Common site of injury
2- Radial N. is accompanied by the profunda brachii vessels in the spiral groove & lower triangular space

3- Posterior interosseous N. = The deep branch of R.N.

4- In the middle 1∕3 of forearm, the superficial branch of R.N. is just lateral to R.A. 
5- The only part of R.N. that enters the hand is the superficial branch
Nerves on the dorsum of the hand
A- Superficial branch of R.N.:- Divides into 5 branches that supply the skin of

        1- Back of lateral 2 ∕3 of the hand

        2- Back of lateral 3.5 fingers except the distal phalanges
B- Dorsal cutaneous branch of U.N.:- Supplies
        1- Back of medial 1 ∕3 of the hand

        2- Back of medial 1.5 fingers except the distal phalanges
Musculocutaneous nerve
Root value:- C5, 6 & 7

Course:- Begins in the axilla as a branch from the lateral cord of brachial plexus → Pierces coracobrachialis → Descends between biceps & brachialis → Ends at lateral border of biceps tendon by penetrating the deep fascia and continuation as lateral cutaneous N. of the forearm.



Branches:-

  1- To coracobrachialis 

  2- To the 2 heads of biceps brachii

  3- To the  medial part of brachialis

  4- Lateral cutaneous nerve of the forearm
Axillary N. 

Root value:- C5 & 6

Course:- Begins in the axilla as a branch from the posterior cord of brachial plexus → Passes through the quadrangular space in contact with the surgical neck of humerus (Site of injury) → Divides into anterior & posterior divisions

Distribution:- It gives
  1- Articular branches:- To shoulder & acromio-clavicular joints 
  2- Anterior division supplies deltoid
  3- Posterior division supplies
    a- Posterior part of deltoid

    b- Teres minor

    c- Then Continues as the upper lateral cutaneous N. of the arm that supplies the skin on the lower part of deltoid
Suprascapular nerve

Root value:- C5 & 6

Course:- Arises from the upper trunk of brachial plexus → Passes through Suprascapular foramen (below Suprascapular ligament) → Reaches the supraspinous fossa → Passes through the spinoglenoid notch → Reaches the infraspinous fossa → Ends by supplying infraspinatus muscle

Distribution:- It supplies

    1- Supraspinatus

    2- Infraspinatus

    3- Acromio-clavicular joint

    4- Shoulder joint

Nerve injury

Median nerve injury

I- Above the elbow:-
Manifestations:-

   A- Motor affection & deformity:-

      1- Ape-like hand (Due to paralysis of thenar muscles)

      2- Paralysis of 

          a- Pronator muscles

          b- Long flexors of wrist & fingers except FCU & medial 1∕2 of FDP

   B- Sensory loss of the skin of:

       - Lateral 2∕3 of the palm

       - Palmar aspect of lateral 3.5 fingers

       - Back of terminal phalanges of lateral 3.5 fingers

II- At wrist:-

Manifestations:-

   A- Motor affection & deformity:- Ape-like hand (Due to paralysis of thenar Ms.)

   B- Sensory loss of the skin of:

       - Palmar aspect of lateral 3.5 fingers

       - Back of terminal phalanges of lateral 3.5 fingers

Ulnar nerve injury
I- At the elbow:-
Cause:- Fracture of medial epicondyle
Manifestations:-

   A- Motor affection:- Paralysis of
      1- FCU
      2- Medial 1∕2 of FDP 

      3- Small muscles of the hand except thenar muscles & the 1st & 2nd lumbricals
   B- Deformity:-
      1- Partial claw hand = Hyperextension of metacarpo-phalangeal Js. & flexion of interphalangeal Js.

      2- The flexion of wrist will be accompanied by abduction
      3- Loss of adduction of thumb

      4- Loss of abduction & adduction of medial 4 fingers → Inability to grip a piece of paper between the fingers

      5- Wasting of hypothenar muscles

      6- Hollowing between the metacarpal bones on the back of hand

  C- Sensory loss of the skin of the front & back of:

       - Medial 1∕3 of the hand
       - Medial 1.5 fingers

II- At wrist:-

Manifestations:-

  A- Motor affection & deformity:-

      1- Partial claw hand = Hyperextension of metacarpo-phalangeal Js. & flexion of interphalangeal Js.

      2- Loss of adduction of thumb

      3- Loss of abduction & adduction of medial 4 fingers → Inability to grip a piece of paper between the fingers

      4- Wasting of hypothenar muscles

      5- Hollowing between the metacarpal bones on the back of hand
   B- Sensory loss of the skin of the front & back of:
       - Medial 1∕3 of the hand

       - Medial 1.5 fingers
Radial nerve injury
I- In axilla:-

Manifestations:-

  A- Motor affection & deformity:-

      1- Elbow drop:- Due to paralysis of triceps & anconeus.

      2- Wrist drop & finger drop:- Due to paralysis of long extensors
      3- Weak supination:- Due to paralysis of supinator
   B- Sensory loss of the skin of:

      1- Back of arm
      2- Back of forearm
      3- Back of lateral 2∕3 of the hand
      4- Back of lateral 3.5 fingers except the distal phalanges
II- In spiral groove:-
Cause:- Fracture of humerus
Manifestations:-

  A- Motor affection & deformity:-

      1- Wrist drop & finger drop:- Due to paralysis of long extensors
      2- Weak supination:- Due to paralysis of supinator
   B- Sensory loss of the skin of:

       - Back of lateral 2∕3 of the hand

       - Back of lateral 3.5 fingers except the distal phalanges
N.B.

1- Posterior interosseous nerve paralysis does not lead to wrist drop because the extensor carpi radialis longus is supplied by R.N.
2- Injury of M.N. usually results from carpal tunnel syndrome (Compression of median N. in the carpal tunnel) as in cases of dislocated lunate bone
Axillary artery

Beginning:- At the lateral border of the 1st rib as a continuation of the 3rd part of subclavian A.
End:- At the lower border of teres major by continuation as brachial A.
Parts and course:- It passes behind pectoralis minor muscle that divides the axillary artery into 3 parts

   a- 1st part   =    Proximal (Medial)  to     pectoralis minor

   b- 2nd part  =   Behind     pectoralis minor

   c- 3rd part  =    Distal (Lateral)   to      pectoralis minor

Branches:- 

A- from the 1st part:- Superior thoracic artery
B- from the 2nd part:- 2 branches

    1- Thoracoacromial artery

    2- Lateral thoracic artery
C- From the 3rd part:- 3 branches

    1- Anterior circumflex humeral artery

    2- Posterior circumflex humeral artery

    3- Subscapular artery

Relations of the cords of Br. Plx. to axillary A.

A- Around the 1st part:-

    1- Posterior & lateral cords:- Superolaterally

    2- Medial cord:- Posteriorly

    3- A loop between the medial & lateral pectoral Ns.:- Anteriorly

B- Around the 2nd part:-

    1- Posterior cord:- Posteriorly

    2- Lateral cord:- Laterally

    3- Medial cord:- Medially

C- Around the 3rd part:- The branches of the cords

N.B.
1- Superior thoracic A.:- Runs along the upper margin of pectoralis minor 
2- Lateral thoracic A.:- Runs along lower margin of pectoralis minor 

3- Branches of thoraco-acromial A.:-

    a- Acromial

    b- Pectoral

    c- Clavicular

    d- Deltoid

4- Subscapular A. gives the circumflex scapular A.

Axillary vein

Beginning:- At the lower border of teres major as a continuation of basilic vein
End:- At outer border of 1st rib by continuation as the subclavian vein

Tributaries:-

   1- Cephalic vein  

   2- Brachial veins
   3- Veins corresponding to the branches of axillary A.

N.B.
* Axillary V. is anteromedial to axillary A.

Brachial artery

Beginning:- At the lower border of teres major as a continuation of axillary A.

End:- In the cubital fossa, one cm below the elbow at the level of neck of radius by dividing into radial & ulnar As.

Branches:-

  1- Superior ulnar collateral A.

  2- Inferior ulnar collateral A.

  3- Profunda brachii A.

  4- Nutrient A. to the humerus

  5- Muscular branches

  6- Radial A. (Terminal branch)

  7- Ulnar A. (Terminal branch)

Profunda brachii A.

Course:- Begins as a branch of brachial A. → Passes through the lower triangular space (With radial N.) → Reaches the posterior compartment of the arm → Descends in the spiral groove of humerus (With radial N.) → Divides into 2 divisions that share in anastomosis around elbow 
    a- Radial collateral A. = Anterior descending branch
    b- Middle collateral A. = Posterior descending branch
Branches:-
    a- Radial collateral A.

    b- Middle collateral A.

    c- Ascending branch that anastomosis with the posterior circumflex humeral A.

    d- Muscular branches 

N.B.
1- Bicipital aponeurosis separates brachial A. from the median cubital V.
2- U.A. is larger than R.A.

Course of radial artery

Begins in the cubital fossa at the level of neck of radius as one of the 2 terminal branches of brachial A. → Descends along the lateral aspect of forearm → Winds around the lateral side of the wrist → Passes deep to the tendons of abductor P.L. & extensor P.B. → Passes in the anatomical snuff box → Passes deep to the tendon of E.P.L. → Passes between the 2 heads of first dorsal interosseous muscle → Reaches the palm of the hand → Passes between the 2 heads of adductor pollicis → Continues as the deep palmar arch
Branches of radial artery

A- In forearm

1- Radial recurrent A.:- Shares in anastomosis around elbow.
2- Muscular branches

3- Palmar carpal A. 
4- Superficial palmar A.:- Anastomoses with the superficial palmar arch 
B- In the back of the hand

1- Dorsal digital A. to the lateral side of the thumb.

2- 1st dorsal metacarpal A.:- To adjacent sides of thumb & index fingers.

3- Posterior carpal branch:- Anastomoses with the posterior carpal branch of U.A. to form the posterior carpal arch.

C- In the palm of the hand

1- Princeps pollicis A.:- Supplies the thumb.
2- Radialis indicis A.:- To the lateral side of index finger.



3- Branches from the deep palmar arch:-

    a- 3 palmar metacarpal arteries:- Join the common palmar digital branches of superficial palmar arch

    b- 3 perforating branches:- Pass between the heads of dorsal interossei → Anastomose with the medial 3 dorsal metacarpal As. (From the dorsal carpal arch).

N.B.
1- Pulsations of radial A. can be felt in front of the lower 1/3 of radius

2- R.A.:-

       a- In the upper 1∕2 of forearm:- Covered by brachioradialis

       b- In the lower 1∕2 of forearm:- Lateral to FCR & covered only by skin & fascia
3- Deep palmar arch passes between metacarpal bones & long flexor tendons → Communicates with the deep branch of U.A.

Ulnar artery

Course:- Begins in the cubital fossa at the level of neck of radius as one of the 2 terminal branches of brachial A. → Passes deep to pronator teres → Descends in the medial part of the anterior aspect of forearm deep to FCU→ At wrist, it lies between FCU & FDS and covered only by skin & fascia → Enters the palm of the hand by passing superficial to flexor retinaculum lateral to pisiform bone & U.N. → Ends by continuation as the superficial palmar arch.

Branches:- 
A- Branches in the forearm

   1- Anterior ulnar recurrent A.

   2- Posterior ulnar recurrent A.

   3- Common interosseous A.:- Divides into anterior & posterior interosseous As.

   4- Palmar carpal branch
   5- Dorsal carpal branch
   6- Muscular branches.

B- In the hand:-
    1- Deep palmar branch:- Joins the radial A. forming the deep palmar arch
    2- Superficial palmar arch:- Gives
        a- Three common palmar digital As.:-

             - Joined by the palmar metacarpal As. from the deep palmar arch 

             - Each one divides into 2 palmar digital arteries

             - Supply the adjacent sides of the medial 4 fingers

        b- Palmar digital branch to the medial side of little finger.

Anterior interosseous A.

Course:- Begins in the anterior compartment of forearm as one of the 2 terminal divisions of the common interosseous A. → Descends on the anterior surface of interosseous membrane → Pierces the interosseous membrane at the upper border of  P.Q. → Reaches the posterior compartment → Shares in anastomosis around wrist (By joining the posterior interosseous A.).
Branches:-

1- Muscular branches:- To muscles of the deep compartment of forearm.

2- Median A.:- To median N.
3- Nutrient As.:- To radius & ulna.
Posterior interosseous A.
Course:- Begins in the anterior compartment of the forearm from the common interosseous A. → Passes above the upper margin of interosseous membrane → Reaches the posterior compartment → Descends in the posterior compartment → Receives the end of anterior interosseous A. → Joins the dorsal carpal arch.
Branch:- Interosseous recurrent A. that shares in anastomosis around elbow joint

N.B.
1- Superficial palmar arch:-

    - Direct continuation of U.A. after giving its deep branch

    - Between palmar aponeurosis & long flexor tendons

    - Completed by superficial palmar branch of R.A.

2- Deep branch (Deep palmar branch) of U.A.:- Joins the R.A. to complete the deep palmar arch
Posterior carpal arch

Formation:- By

   1- Posterior carpal branch of U.A.

   2- Posterior carpal branch of R.A.

   3- A.I.O.A.

   4- P.I.O.A.

Branches:-

   1- Medial 3 dorsal metacarpal As:- To the adjacent sides of the medial 4 fingers.
   2- Dorsal digital A. to the medial part of little finger
Anastomosis around scapula
- Between 3 arteries:- 

1- Suprascapular A.:-

    - From thyrocervical trunk from the 1st part of subclavian A.

    - Passes above the upper border of scapula → Above suprascapular ligament → Reaches supraspinous fossa → Through spinoglenoid notch → Reaches infraspinous fossa
2- Deep branch of transverse cervical A.:- 

    - From thyrocervical trunk from the 1st part of subclavian A.

    - Descends along the medial border of scapula
3- Subscapular A.:-

    - From the 3rd part of axillary A.

    - Descends along the lateral border of scapula

Anastomosis around elbow joint

A- In front of the medial epicondyle:- Between

    1- Anterior branch of the inferior ulnar collateral A.

    2- Anterior ulnar recurrent A.:- From ulnar A.

B- Behind the medial epicondyle:- Between

    1- Posterior branch of inferior ulnar collateral A.

    2- Superior ulnar collateral A.
    3- Posterior ulnar recurrent A.

C- In front of the lateral epicondyle:- Between

    1- Radial recurrent A.:- From radial A.

    2- Radial collateral A.:- From profunda brachii A. 
D- Behind the lateral epicondyle:- Between

    1- Interosseous recurrent A.:- From posterior interosseous A.

    2- Middle collateral A.:- From profunda brachii A.
Dorsal venous arch
Site:- In the superficial fascia proximal to metacarpophalangeal joints

Tributaries:-

    1- Two dorsal digital Vs. from the thumb

    2- Dorsal digital V. from the lateral side of index finger

    3- Dorsal digital V. from the medial side of little finger

    4- Three dorsal metacarpal Vs.

Drainage:- Into

    1- Cephalic V. laterally

    2- Basilic V. medially

Basilic vein

Begins on the back of the hand from the medial end of dorsal venous arch → Ascends in forearm → Pierces the deep fascia at the middle of the arm → Ascends medial to brachial A. → Ends at the lower border of teres major by continuation as axillary V.

Cephalic vein
Arises from the lateral end of dorsal venous arch →Ascends in the forearm → Ascends on the anterolateral aspect of the arm → Ascends in the anterior wall of axilla → Pierces clavipectoral fascia → Ends into the axillary V.

Brachial veins
Two veins ascending medial & lateral to brachial A. → End into either basilic or axillary Vs.
Sternoclavicular joint

Articular parts:-

    1- Sternal end of clavicle

    2- Clavicular notch of manubrium sterni 

    3- First costal cartilage

Type:- Synovial

Subtype:- Saddle

Ligaments:-

    1- Anterior sterno-clavicular ligament

    2- Posterior sterno-clavicular ligament

    3- Costo-clavicular ligament:- Attached to the clavicle & 1st costal cartilage

    4- Interclavicular ligament:- Attached to the medial ends of the 2 clavicles   
Acromio-clavicular joint

Articular parts:-

    1- Acromial end of clavicle

    2- Medial aspect of acromion process
Type:- Synovial

Subtype:- Plane

Ligaments:-

    1- Superior acromio-clavicular ligament

    2- Inferior acromio-clavicular ligament

    3- Coraco-clavicular ligament:- Consists of 2 parts

        a- Trapezoid ligament

            - Anterior part

            - Attached to trapezoid line

        b- Conoid ligament

            - Posterior part

            - Attached to conoid tubercle
Shoulder joint

Articular surfaces:-

    1- Head of humerus

    2- Glenoid cavity of scapula

Type:- Synovial

Subtype:- Ball & socket (Multi-axial)
Attachment of the fibrous membrane (capsule):- To

    1- Margins of glenoid cavity 
    2- Anatomical neck of humerus except inferomedially where it descends more than 1 cm on the humeral shaft 
Synovial membrane:- Forms a fold around the tendon of long head of biceps brachii and extends around it into the intertubercular groove
Synovial bursae:-

  1- Subscapular bursa:-

    - Between subscapularis tendon & the capsule

    - Communicates with the synovial cavity

  2- Infraspinous bursa:-

    - Between infraspinatus tendon & the capsule

    - Communicates with the synovial cavity

  3- Subacromial bursa:-

    - Between

        a- Deltoid & acromion (Above)

        b- Supraspinatus & capsule (Below)

    - Supports deltoid & supraspinatus

    - Non-communicating

  4- Other minor bursae:- Between the tendons
Ligaments:-

   1- Glenohumeral ligaments = Capsular ligaments:-

       - 3 in number (Superior, middle & inferior)
       - Attached to the glenoid labrum & lesser tuberosity
   2- Coraco-humeral ligament:-

       - Attached to the coracoid process & the greater tubercle of humerus

   3- Transverse humeral ligament:-  
       - Attached to the greater & lesser tubercles of humerus

       - Holds the tendon of long head of biceps in the intertubercular groove

   4- Coraco-acromial ligament:- Attached to coracoid & acromion processes
Movements of shoulder joint

A- Extension:- by
  1- Posterior part of deltoid   2- Latissimus dorsi   3- Teres major      
B- Flexion:- by
      1- Anterior part of deltoid  2- Pectoralis major 3- Coracobrachialis 4- Biceps brachii

C- Abduction:- by
       1- From 0 – 15   :-  By supraspinatus
       2- From 15 – 90 :-  By middle fibers of deltoid
       3- After 90         :-  By trapezius & serratus anterior = By upward rotation of scapula
D- Adduction:- by
       1- Pectoralis major                  2- Latissimus dorsi      3- Teres major 
E- Medial rotation:- by
       1- Pectoralis major                  2- Latissimus dorsi      3- Teres major
       4- Subscapularis                      5- Anterior fibers of deltoid

F- Lateral rotation:- by
       1- Posterior fibers of deltoid    2- Teres minor               3- Infraspinatus

N.B.
1- Glenoid labrum

    - Fibrocartilaginous colar

    - Attached to the margins of glenoid cavity → Deepens & expands the glenoid cavity

2- Long head of biceps

    - Intracapsular

    - Prevents upward movement of the head of humerus  

3- Coraco-acromial arch:-

    - Consists of coracoid process, acromion & coraco-acromial ligament

    - Protects the head of humerus from above

Elbow joint

Type:- Synovial

Subtype:- Hinge

Articular parts:-

    1- The trochlea of humerus articulates with the trochlear notch of ulna

    2- The capitulum of humerus articulates with the head of radius

Attachment of the fibrous membrane of the capsule:-

  A- Anteriorly:-

      1- Above:- To the

          - Upper margins of coronoid & radial fossae

          - Medial & lateral epicondyles

      2- Below:- To the

          - Margins of coronoid process of ulna

          - Annular ligament

  B- Posteriorly:-

      1- Above:- To the upper margins of olecranon fossa
      2- Below:- To the

          - Margins of olecranon process of ulna

          - Annular ligament

Olecranon bursae:-

  1- Intratendinous olecranon bursa:- Inside the tendon of triceps

  2- Subtendinous olecranon bursa:- Between the

      a- Tendon of triceps

      b- Olecranon process

  3- Subcutaneous olecranon bursa:- Between the

      a- Skin

      b- Olecranon process
Ligaments:-

1- Medial collateral ligament = Ulnar collateral ligament:- Attached to
    - Superiorly:- To the medial epicondyle

    - Inferiorly:- Divides into anterior & posterior triangular bands

        a- The anterior band is attached to the coronoid process

        b- The posterior band is attached to the olecranon process

        c- The 2 bands are interconnected by the transverse band of Cooper

2- Lateral collateral ligament = Radial collateral ligament:- Attached to
    - Superiorly:- To lateral epicondyle



    - Inferiorly:-   To annular ligament

3- Annular ligament:- Surrounds the head of radius
Movements:-

  A- Flexion:- By

    1- Biceps brachii (Prime mover)

    2- Brachialis

    3- Brachioradialis

  B- Extension:- By

    1- Triceps (Prime mover)

    2- Anconeus
N.B.
1- Subcutaneous olecranon bursitis = Student's elbow

2- Elbow J. = Humero-radioulnar J.

Radio-ulnar joints
	Inferior


	Superior
	

	Synovial


	Type

	Pivot


	Variety

	1- Ulnar head

2- Ulnar notch of radius


	1- Radial head

2- Radial notch of ulna
	Articular parts

	1- Articular disc

2- Anterior ligament

3- Posterior ligament


	Annular ligament
	Support 

	             1- Supination:- By                                               
     a- Supinator (With extended forearm)                   
    b- Biceps brachii (With flexed forearm)             
         2- pronation:- By                                            
     a- Pronator quadratus (Prime mover)   
     b- Pronator teres                                

	Movement


Wrist joint = Radiocarpal joint
Type:- Synovial

Subtype:- Condyloid = Ellipsoid

Articular parts:-

    1- Lower end of radius

    2- Articular disc of the inferior radio-ulnar joint

    3- Scaphoid, lunate & triquetrum 

Ligaments:-

1- Dorsal radiocarpal ligament:- Attached to

    a- Posterior surface of lower end of radius 

    b- Proximal row of carpal bones 
2- Palmar radiocarpal ligament:- Attached to

    a- Anterior surface of lower end of radius 

    b- Proximal row of carpal bones 

3- Palmar ulnocarpal ligament:- Attached to

    a- Articular disc of inferior radio-ulnar J. & styloid process of ulna

    b- Triquetrum & lunate

4- Ulnar collateral ligament:- Attached to

    a- Styloid process of ulna

    b- Triquetrum

5- Radial collateral ligament:- Attached to

    a- Styloid process of radius

    b- Scaphoid

Movements of wrist joint

Flexion:- By

    1- Flexor carpi ulnaris (Prime mover)

    2- Flexor carpi radialis (Prime mover)

    3- Palmaris longus

    4- Abductor pollicis longus

    5- FDS, FDP & FPL
Extension:- By

    1- Extensor carpi ulnaris (Prime mover)

    2- Extensor carpi radialis longus (Prime mover)

    3- Extensor carpi radialis brevis (Prime mover)

    4- ED, EDM & EI
Abduction:- By

    1- Flexor carpi radialis (Prime mover)

    2- Extensor carpi radialis longus (Prime mover)

    3- Extensor carpi radialis brevis (Prime mover)

    4- Abductor pollicis longus

    5- Extensor pollicis longus & brevis

Adduction:- By

    1- Flexor carpi ulnaris (Prime mover)

    2- Extensor carpi ulnaris (Prime mover)

Intercarpal joints

Type:- Synovial

Subtype:- Plane

Carpo-metacarpal joints

Type:- Synovial

Subtype:- 

   1- That of the thumb is saddle 
   2- The rest are plane

N.B.
- Carpo-metacarpal J. of the thumb is between

    1- Trapezium

    2- Base of 1st metacarpal bone

Movements of carpometacarpal J. of the thumb

A- Flexion:- By

    1- Flexor pollicis brevis
   2- Opponens P.

B- Extension:- By

    1- Extensor pollicis longus

    2- Extensor pollicis brevis

C- Abduction:- By

    1- Abductor pollicis longus

    2- Abductor pollicis brevis

D- Adduction:- By adductor pollicis

E- Rotation = Opposition:- By opponens pollicis
Metacarpo-phalangeal joint
Type:- Synovial
Subtype:- Condylar
Movements:-
    A- Flexion:- By

        1- Lumbricals (Prime mover)

        2- Interossei (Prime mover)

        3- FDS

        4- FDP

        5- FPL & FPB (At the joint of the thumb)
    B- Extension:- By

        1- Extensor digitorum

        2- Extensor indicis (At index finger)

        3- Extensor digiti minimi (At little finger)

        4- Extensor pollicis longus & brevis (At the thumb)
    C- Abduction:- By dorsal interossei
    D- Adduction:- By palmar interossei

Interphalangeal joints

Type:- Synovial
Subtype:- Hinge
Mammary gland

Extension:-

    Medially:- Margin of the sternum

    Laterally:- Midaxillary line

    Superiorly:- 2nd rib

    Inferiorly:- 6th rib

Arterial supply:-

    1- Perforating branches of I.M.A.
    2- Pectoral branches of thoraco-acromial A.
    3- Mammary branches of lateral thoracic A.
    4- Lateral branches of posterior I.C.As.
Venous drainage:-

    1- Axillary V.

    2- I.M.V.
    3- Posterior I.C.Vs.
Lymph drainage:-

A- Upper lateral quadrant & central part → Anterior (Pectoral) group of axillary L.Ns.

B- Upper medial quadrant → Internal thoracic L.Ns. of both sides
C- Inferolateral part → Posterior intercostal L.Ns. 
D- Inferomedial part →
    1- To peritoneum (Through lymphatics of linea alba)

    2- To liver & umbilicus (Through lymphatics of falciform ligament & diaphragm).

E- Few lymphatics from the upper part → To the apical group of axillary L.Ns.       

N.B.

1- Axillary tail of breast:- An extension from the upper lateral part → Runs along the lower border of pectoralis major
2- 2∕3  of the base of breast are on pectoral fascia & the inferolateral 1∕3 is on serratus anterior
Attachment of pectoral fascia
1- Superiorly:- Clavicle

2- Medially:- Front of sternum
3- Inferiorly:- Continuous with fascia of anterior abdominal wall

4- Laterally:- Forms axillary fascia that forms the floor of axilla

Clavipectoral fascia

Attachment:-
    Medially:- First rib

    Laterally:- Coracoid process
    Superiorly:- Splits into anterior & posterior layers → Encloses subclavius → Attached to the clavicle

    Inferiorly:- Splits into anterior & posterior layers → Encloses  pectoralis minor → Attached to axillary fascia
Structures piercing:- 
   1- Cephalic V.
   2- Thoraco-acromial A.
   3- Lateral pectoral N.
   4- Lymph vessels:- From the breast to apical axillary L.Ns.

Boundaries of triangle of auscultation

1- Horizontal (Upper) border of latissimus dorsi

2- Medial border of scapula

3- Inferolateral border of trapezius
Quadrangular space

Boundaries:-
   Superiorly:- Teres minor 
   Inferiorly:- Teres major

   Laterally:- Surgical neck of humerus

   Medially:- Long head of triceps

Contents = Structures passing through:-

   1- Axillary nerve

   2- Posterior circumflex humeral vessels

Upper triangular space

Boundaries:-
   Superiorly:- Teres minor 
   Inferiorly:- Teres major

   Laterally:- Long head of triceps

Contents:- Circumflex scapular vessels

Lower triangular space

Boundaries:-
   Superiorly:- Teres major

   Medially:- Long head of triceps

   Laterally:- Shaft of humerus

Contents:- 
    1- Radial N.

    2- Profunda brachii vessels

Axilla

Walls:-

Anterior wall:- Formed by 3 muscles + clavipectoral fascia
   1- Pectoralis major

   2- Pectoralis minor

   3- Subclavius
   4- Clavipectoral fascia
Posterior wall:- Formed by 3 muscles + scapula
   1- Subscapularis

   2- Teres major

   3- Latissimus dorsi
   4- Scapula
Medial wall:-

   1- Upper 4- 5 ribs

   2- Intercostal muscles
   3- Serratus anterior

Lateral wall:- By coracobrachialis & biceps in the bicipital groove
Base:- Skin & axillary fascia

Contents:-

   1- Cords of brachial plexus (In the axillary sheath)

   2- Branches of brachial plexus 
   3- Axillary A. (In the axillary sheath) & its branches 
   4- Axillary V. (In the axillary sheath) & its tributaries
   5- Axillary L.Ns.

   6- Axillary fat

   7- Intercostobrachial N. = Lateral cutaneous branch of 2nd intercostal N.

   8- Axillary tail of the breast
N.B.
  1- Boundaries of the apex of axilla (Axillary inlet)
      a- Anteriorly:- Clavicle

      b- Posteriorly:- Upper border of scapula

      c- Medially:- First rib

  2- Boundaries of the base

      a- Anterior axillary fold = Lower border of pectoralis major

      b- Posterior axillary fold = Tendon of latissimus dorsi & teres major

Cubital fossa

Boundaries:-

   Superiorly = The base:- Imaginary line between the 2 humeral epicondyles

   Medially:- Pronator teres

   Laterally:- Brachioradialis

   Floor = Bed:- By supinator (Laterally) & brachialis (Medially)  
   Roof:- By

      1- Skin

            2- Fascia

      3- Bicipital aponeurosis
      4- Median cubital V. 
Contents:- From lateral to medial
    1- Radial N.
    2- Tendon of biceps brachii

    3- End of brachial A. and the beginning of ulnar & radial As.

    4- Median N.
Anatomical snuff box

Site:- On the posterolateral side of wrist
Shape:- Triangular

Boundaries:-
    A- Lateral border:- 

        1- Tendon of abductor pollicis longus

        2- Tendon of extensor pollicis brevis
   B- Medial border:- Tendon of extensor pollicis longus
   C- Floor:- By 2 carpal bones

       1- Scaphoid

       2- Trapezium

   D- Base:- At wrist J.

   E- Apex:- Towards the thumb
Content:- Radial artery

Structures passing in the roof:-

    1- Superficial branch of R.N.

    2- Cephalic V.
Palmar aponeurosis

Definition:- Triangular thickening of deep fascia in the palm
Attachment:-

    A- The apex:- Attached to

        1- Distal border of flexor retinaculum

          2- Palmaris longus tendon 

    B- The base (At the root of fingers):- Divides into 4 slips for the medial 4 fingers → Each divides into 2 bands → Fuse with fibrous sheaths around the flexor tendons.

Flexor retinaculum

Attachment:-

      A- Medially:- To           1- Pisiform            2- Hook of hamate  
      B- Laterally:- To           1- Scaphoid           2- Trapezium

Crossed by =  Structures passing superficial to it:- From medial to lateral, they are
   1- Ulnar N

   2- Ulnar A.

   3- Palmar cutaneous branch of ulnar N.

   4- Tendon of palmaris longus (Occasional)

   5- Palmar cutaneous branch of median N.

B- Structures passing deep to it = Inside carpal tunnel:- 
   1- Tendons of FDS & FDP in a common synovial sheath
   2- Tendon of FPL surrounded by synovial sheath
   3- Median N. = Superficial to the tendons = The most superficial

   4- FCR tendon surrounded by synovial sheath passes in a separate compartment.
N.B.
*  Carpal tunnel is formed by carpal bones & flexor retinaculum
Extensor retinaculum

Attachment:-

    A- Medially:- 

       1- Styloid process of ulna

       2- Triquetrum
       3- Pisiform

    B- Laterally:- Anterior border of lower end of radius 
Compartments deep to the extensor retinaculum:-

   1- Structures passing in the 1st compartment:-  

          a- abductor pollicis longus tendon

          b- extensor pollicis brevis tendon

          c- These tendons are surrounded by common synovial sheath

   2- Structures passing in the 2nd compartment:- Tendons of

          a- extensor carpi radialis longus

          b- extensor carpi radialis brevis

          c- These tendons are surrounded by common synovial sheath

   3- Structures passing in 3rd compartment:- Tendon of  E.P.L.

   4- Structures passing in 4th compartment:-

          a- tendons of extensor digitorum

          b- tendon of extensor indicis

          c- these tendons are surrounded by common synovial sheath

          d- anterior interosseous A.

          e- posterior interosseous N.

   5- Structures passing through 5th compartment:- E.D.M. tendon

   6- Structures passing in 6th compartment:- E.C.U. tendon

Crossed superficially by:- From medial to lateral
   1- Dorsal cutaneous branch of U.N.

   2- Basilic V.
   3- Superficial branch of R.N.

   4- Cephalic V.

N.B.
1- E.D.M. is behind the inferior radio-ulnar joint

2- E.C.U. grooves the back of ulnar head = Between the head & styloid process
Axillary L.Ns.

1- Anterior group:-

    Site:- 

        - Behind the lower border of pectoralis major

        - Around the lateral thoracic vessels

    Afferents:- From the central & upper lateral parts of the breast including the axillary tail of breast
2- Posterior group:-

    Site:- Around the subscapular vessels

    Afferents:- From posterior wall of the body above the iliac crest

3- Lateral group:-

    Site:- Along the lateral wall of axilla

    Afferents:- From upper limb except the lateral aspect
4- Central group:-

    Site:- In the axillary fat
    Afferents:- From the anterior, posterior & lateral groups of axillary L.Ns.

    Efferents:- To the apical group of axillary L.Ns.

5- Apical group:-

    Site:- Near the apex of axilla

    Afferents:- From 

        a- Lateral aspect of the upper limb (Through lymphatics accompanying cephalic V.)

        b- Upper part of breast

        c- Other groups of axillary L.Ns. (Mainly the central group)
Interosseous membrane

1- Attached to:-

    a- Medial border of radius

    b- Lateral border of ulna

2- The collagen fibers pass infero-medially (From radius to ulna)

3- Does not restrict pronation & supination

4- Its upper free border is below radial tuberosity

5- Anterior interosseous A. passes through an opening through its distal one third

Contents of superficial fascia of pectoral region

1- Supraclavicular nerves:-

    - Medial, lateral & intermediate supraclavicular Ns.
    - Supply the skin over the upper 1∕2 of deltoid & upper part of anterior aspect of chest down to sternal angle

2- Anterior cutaneous branches of intercostal Ns.

3- Cutaneous vessels:- Perforating branches of internal mammary vessels.

4- Platysma

5- Mammary gland = Breast.
N.B.
** Intercostobrachial N.:-
    - It is the lateral cutaneous branch of 2nd I.C.N.
    - Supplies the skin of

        a- Floor of axilla

        b- Upper part of the medial aspect of the arm
36

