PHYT 622

CLINICAL GROSS ANATOMY

MYOLOGY
(Muscles, Anatomical Study of)

Guidelines for the study of muscle:

1. name the muscle

2. find a description of its origin, this usually will be a location on a bone, bones, or fascia

3. locate the origin on a skeleton (articulated or loose bones)

4. palpate the origin, when possible, on yourself and a partner

5. repeat steps 1-4 for the insertion
6. determine the action of the muscle by palpation and contraction of the muscle on yourself and a partner

7. check the action in a source book

8. note the nerve supply, both from the peripheral nerve and root level perspective

The Muscles

1. Trapezius (superior fibers)

O: (1) external occipital protuberance


     (2) medial 1/3 of the superior nuchal line of occiput


     (3) upper aspect of ligamentum nuchae


I: posterior border of lateral 1/3 of the clavicle


A: elevation and upper rotation of the scapula


N: accessory nerve (CN XI) and branches of C3, C4

     Trapezius (middle fibers)

O: (1) inferior aspect of ligamentum nuchae


     (2) spinous proces of 7th cervical and upper thoracic 


I:  (1) medial margin of acromion process of scapula


     (2) superior lip of posterior border of spine of scapula


A: adduction of scapula


N: CN XI and C3, C4

     Trapezius (inferior fibers)

O: spinous process of inferior thoracic vertebrae


I:   medial end of the spine of scapula


A: depress, uprward rotation of the scapula


N: CN XI and C3, C4

2. Rhomboideus: Major and Minor


O:

 Minor: nuchal ligament and spinous processes of  C7-T1


 Major:  spinous processes of  T2- T5


I: Medial border of scapula from level of spine to inferior angle

A: Retract scapula, rotates it to depress glenoid cavity, and fixes scapula to thoracic wall

N: dorsal scapular nerve (C4-C5)

3. Levator Scapulae

O: transverse processes of C1-C4

I: Superior part of medial border of scapula


A: Elevates scapula and tilts its glenoid cavity inferiorly by rotating the scapula

N: Branches directly from anterior rami of spinal nerves C3 and C4, and by branches (C5) from 

the dorsal scapular nerve 
4. Latissimus Dorsi


O: Spinous processes of T7-T12, thoracolumbar fascia, iliac crest and last three or four ribs

I:  Intertubercular groove of humerus


A: Extends, adducts and medially rotates humerus at shoulder

N: thoracodorsal nerve (C6,C7,C8)

5. Teres Major

O: Dorsal surface of inferior angle of scapula

I: Medial lip of intertubercular groove of the humerus


A: Adducts arm and medially rotates shoulder

N: lower subscapular nerve (C5-C7)

6. Deltoid (posterior fibers)


O: posterior border of the spine of the scapula


I: deltoid tubercle of the humerus


A: extension, horizontal abduction, external rotation - humerus


N: axillary (C5, C6)

    Deltoid (middle fibers)


O: superior surface of the acromion


I: deltoid tubercle


A: abduction of humerus


N: axillary (C5, C6)

    Deltoid (anterior fibers)

O: lateral 1/3 of clavicle


I: deltoid tubercle


A: flexion, horizontal adduction, internal rotation - humerus


N: axillary (C5, C6)

7. Pectoralis major


O: medial half of clavicle, sternum, superior six costal cartilage, apponeurosis of external 
abdominal oblique

I: lateral lip of the intertubercular groove of humerus

A: flexes, adducts and medially rotates arm at shoulder


N: medial and lateral pectoral nerves (C5, C6, C7; C8, T1)

8. Pectoralis minor


O: third to fifth ribs

I: coracoid process of scapula


A: depresses scapula and stabilize it

N: medial pectoral (C6, C7, C8)
9. Subclavius

O: junction of first rib and costal cartilage


I: inferior surface of clavicle


A: depresses clavicle


N: nerve to subclavius (C5,C6)
10. Serratus anterior


O: upper eight ribs

I: medial border of scapula

A: rotates scapula upwards, and pulls it anterior toward thoracic wall

N: long thoracic (C5, C6, C7)

11. Coracobrachialis

O: tip of the coracoid process of scapula

I: middle third of medial surface of humerus

A: help to flex and adduct arm at shoulder

N: musculocutaneus nerve (C5, C6, C7)

12. Supraspinatus

O: supraspinatus fossa of scapula


I: superior facet on greater tubercle of humerus
A: helps deltoid abduct arm at shoulder and acts with rotator cuff muscles


N: suprascapular nerve (C5, C6)

13. Infraspinatus

O: infraspinatus fossa of scapula

I: middle facet on greater tubercle of humerus


A: laterally rotates arm at shoulder and acts with rotator cuff muscles

N: suprascapular nerve (C5, C6)

14. Teres Minor

O: lateral border of scapula


I: inferior facet on greater tubercle of humerus


A: laterally rotates arm at shoulder, helps to hold head in glenoid cavity

N: axillary nerve (C5, C6)

15. Subscapularis

O: sub-scapular fossa of scapula

I:   lesser tubercle of the humerus


A: medially rotates arm at shoulder and adducts it, help to hold humeral head in glenoid cavity


N:  upper and lower subscapular nerve (C5, C6,C7)

16. Biceps brachii


O: short head - apex of coracoid process of scapula

     long head - supraglenoid tubercle of scapula
I:  tuberosity of radius  and fascia of the forearm via bicipital apponeurosis

A: Supinates flexed forearm, flexes forearm at elbow

N: musculocutaneous nerve (C5, C6)

17. Brachialis

O: distal half of anterior humerus


I: coronoid process and tuberosity of ulna

A: flexes forearm at elbow in all positions

N: musculocutaneous (C5, C6). [small contribution by the radial nerve (C7) to lateral part of 
muscle]
18. Triceps brachii


O:  (1) long head - infraglenoid tubercle of scapula
(2) lateral head - posterior surface of the humerus 


      (3) medial head - posterior surface of humerus inferior to radial groove


I: proximal end of olecranon of ulna and fascia of forearm

A: extends forearm at elbow; is chief extensor of elbow; steadies head of abducted humerus (long 
   
     head)

N: radial nerve (C6, C7, C8)

19. Anconeus 

O: lateral epicondyle of humerus


I: lateral surface of olecranon and superior part of posterior surface of ulna

A: assists triceps in extending elbow; abducts ulna during pronation

N: radial nerve (C6, C7, C8) 
20. Pronator Teres

O: medial epicondyle of humerus, and coronoid process of ulna

I: middle of  lateral surface of the radius

A: pronates forearm and flex elbow

N: median nerve (C6, C7)

21. Flexor carpi radialis


O: medial epicondyle of humerus

I: base of 2nd metacarpal bone

A: flexes hand at wrist and abducts it

N: median (C6, C7)

22. Flexor carpi ulnaris


O: humeral head - medial epicondyle of humerus


     ulnar head - olecranon and posterior border of ulna

I:  (1) pisiform bone


     (2) hook of  hamate bone and of 5th metacarpal bone

A: flexes hand at wrist and adducts it


N: ulnar nerve (C7,C8, T1)

23. Palmaris Longus


O: medial epicondyle of humerus

 I: distal half of flexor retinaculum and palmar aponeurosis

A: : flexes hand at wrist and tightens palmar aponeurosis

N: median nerve (C7, C8)

24. Flexor digitorum superficialis


O: Humeroulnar head- medial epicondyle of humerus, ulnar collateral ligament, and coronoid 

     process of ulna

     Rradial head - superior half of anterior radius

I: bodies of the middle phalanges of medial four digits

A: flexes middle phalanges of medial four digit; also weakly flexes proximal phalanges, 
  
     
     forearm, and wrist 

N: median nerve (C8, T1)

25. Flexor digitorum profundus

O: proximal 3/4 of medial and anterior surfaces of ulna and interosseous membrane

I:  base of distal phalanges of medial four digits

A: flexes distal phalanges of medial four digit; assists with flexion of wrist
N: lateral half by median nerve (anterior interosseous nerve), medial half by ulnar nerve (C8-T1)
26. Flexus pollicis longus

O:  anterior surface of radius and adjacent interosseous membrane


I: base of distal phalanx of the thumb


A: flexes phalanges of first digit (thumb)

N: median nerve (anterior interosseous nerve) (C7,C8)
27. Pronator quadratus

O: distal fourth of anterior surface of ulna


I: distal fourth of anterior surface of radius


A: pronates forearm and hand

N: median nerve (anterior interosseous nerve) (C7,C8)

28. Brachioradilais

O: proximal 2/3 of lateral supracondylar ridge of humerus


I: lateral surface of distal end of radius

A: flexes forearm at elbow 

N: radial nerve (C5, C6) before division into superficial and deep branches
29. Extensor carpi radialis longus


O: lateral supracondylar ridge of humerus

 I: base of 2nd metacarpal bone

A: extends and abducts hand at wrist

N: radial nerve (C6, C7) before division into superficial and deep branches
30. Extensor carpi radialis brevis


O: lateral epicondyle of humerus

I:  base of 3rd metacarpal bone

A: extends and abducts hand at wrist


N: deep branch of radial nerve (C7, C8) before penetrating supinator muscle
31. Extensor carpi ulnaris


O: lateral epicondyle of humerus and posterior border of ulna

I: base of 5th metacarpal


A: extends and adducts hand at wrist

N: (radial nerve) posterior interosseous nerve (C7, C8)

32. Extensor digitorum 

O: lateral epicondyle of humerus

I: extensor expansion of medial four digits

A: extends medial four digits at metacarpophalangeal joints; extends hand at wrist joints 


N: (radial nerve) posterior interosseous nerve (C7, C8)

33. Extensor indicus proprius


O: dorsal surface of ulna, below origin of extensor pollicus longus


I: joins ulnar side of EDC to index finger, terminates in extensor mechanism


A: extension of index finger at MP jt., etc.


N: radial (C7, C8)

34. Extensor digiti minimi

O: lateral epicondyle of humerus

I: extensor expansion of fifth digit

A: extends fifth digit at metacarpophalengeal and interphalengeal joints


N: (radial nerve) posterior interosseous nerve (C7, C8)
35. Supinator

O:  lateral epicondyle of humerus; radial collateral, and annular ligaments; supinator fossa; and 
 
          crest of ulna

 I: lateral, posterior, and anterior surfaces of proximal third of radius

A: supinates forear, i.e., rotates radius to turn palm anteriorly

N: radial nerve (posterior interosseous nerve) (C6, C7)

36. Abductor pollicis longus

O: posterior surfaces of ulna, radius and interosseous membrane

I: base of 1st metacarpal bone

A: abducts thumb and extends it at carpometacarpel joint

N: radial nerve (posterior interosseous nerve) (C7, C8,)

37. Extensor pollicis longus

O: posterior surfaces of middle third of ulna, and interosseous membrane

I: base of the distal phalanx of thumb


A: extends distal phalanx of thumb at metacarpophalangeal and interphalangeal joints

N: radial nerve (posterior interosseous nerve) (C7, C8)

38. Extensor pollicis brevis

O: posterior surfaces of radius, and interosseous membrane

I: base of the proximal phalanx of thumb


A: extends proximal phalanx of thumb at carpometacarpal joint


N: radial nerve (posterior interosseous nerve) (C7, C8)
39. Abductor pollicis brevis

O: flexor retinaculum and tubercles of scaphoid and trapezium 

I: lateral side of base of the proximal phalanx of the thumb

A: abducts bbthe thumb


N: median nerve (recurrent branch) (C8, T1)

40. Flexor pollicis brevis


O:  flexor retinaculum and tubercle of trapezium 


 I: lateral side of base of the proximal phalanx of the thumb

A: flexes proximal phalanx of thumb 


N: median nerve (recurrent branch) (C8, T1)

41. Opponens pollicis

O: flexor retinaculum and tubercle of trapezium

I: lateral side of first metacarpal bone


A: opposes thumb toward center of palm and rotates it medially

N: median nerve (recurrent branch) (C8, T1)

42. Abductor digiti minimi

O:  pisiform and tendon of flexor carpi ulnaris


I: medial side of base of proximal phalanx of fifth digit

A: abducts fifth digit

N: ulnar nerve (deep branch) (C8, T1)

43. Flexor digiti minimi brevis

O: hook of hamate and flexor retinaculum

I: medial side of base of proximal phalanx of fifth digit

A: flexes proximal phalanx of fifth digit

N: ulnar nerve (deep branch) (C8, T1)

44. Opponens digiti minimi 

O: hook of hamate and flexor retinaculum

I: palmar surface of fifth metacarpal bone

A: draws fifth metacarpal bone anteriorly and rotates it, bringing fifth digit into opposition with 

     thumb

N: ulnar nerve (deep branch) (C8, T1)

45. Adductor pollicis

O:  transverse head – anterior surface of body of third metacarpal bone

     Oblique head – bases of second and third metacarpals and capitate

I: medial side of base of proximal phalanx of thumb

A: adducts thumb toward middle digit

N: ulnar nerve (deep branch) (C8, T1)

46. Dorsal interrossei

O: adjacent sides of two metacarpal bones 

I: extensor expansions and bases of proximal phalanges of index, middle and ring fingers
A: abducts digits; flex digits at metacarpophalangeal joint and extend interphalangeal joints

N: ulnar nerve (deep branch) (C8, T1)
47. Volar (Palmar) interossei

O: palmar surfaces of second, fourth and fifth metacarpalbones





I: extensor expansions of digits and basae of proximal phalanges of second, fourth and fifth digits
A: adducts digits; flex digits at metacarpophalangeal joint and extend interphalangeal joints


N: ulnar nerve (deep branch) (C8, T1)
48. Lumbricales

O: arise from tendons of flexor digitorum profundus

1st and 2nd – lateral two tendons of flexor digitorum profundus 

  3rd and 4th - medial three tendons of flexor digitorum profundus

I: lateral sides of extensor expansions of second to fifth digits

A: flex digits at metacarpophalangeal joints and extend interphalangeal joints

N: median (C8, T1) - to lateral 2 fingers


      ulnar (C8, T1) - to medial 2 fingers

Lower Extremity Muscles

1. Psoas major

O: sides of T12-L5 vertebrae and discs between them; transverse processes of all lumbar vertebrae

I: lesser trochanter of femur


A: acts jointly with iliacus in flexing thigh at hip joint and in stabilizing hip joint

N: anterior rami L1, L2, L3
2. Iliacus

O: iliac crest; iliac fossa ala of sacrum, and anterior sacroiliac ligaments

I: tendons of psoas major, lesser trochanter and femur

A: acts jointly with psoas in flexing thigh at hip joint and in stabilizing hip joint


N: femoral (L2, L3)

3. Sartorius

O: anterior superior iliac spine and superior part of notch inferior to it

I: superior part medial surface of tibia

A: flexes, abducts and laterally rotates thigh at hip joint; flexes knee joint

N: femoral (L2, L3)

4. Quadriceps femoris

    Rectus Femoris


O: anterior inferior iliac spine and ilium superior to acetabulum

I: Base of patella, and by  patellar ligament to tibial tuberosity

A: extends leg at knee joint, also steadies hip joint and helps iliopsoas to flex thigh at hip 

N: femoral (L2, L3, L4)

    Vastus intermedius

O: ant. and lat. surfaces of femoral shaft


I: same as rectus femoris


A: extends leg at knee joint

N: femoral (L2, L3, L4)

    Vastus medialis


O: intertrochanteric line and medial lip of linea aspera of femur
I: same as above

A: same as above

N: same

    Vastus lateralis


O: greater trochanter and lateral lip of linea aspera of femur

I: same


A: same 


N: same

5. Pectineus
O: superior ramus of pupis

I: pectineal line of femur just inferior to lesser trochanter

A: adducts and flexes thigh at hip; assists with medial rotation of thigh

N: femoral (L2, L3)

6. Adductor longus


O: body of pupis inferior to pupic crest 

I: middle third of linea aspera of femur

A: adducts thigh at hip


N: obturator (ant.) (L2, L3, L4)

7. Adductor brevis


O: body and inferior ramus of the pubis


I: pectineal line and proximal part of  linea aspera


A: adducts thigh at hip and to some extent flexes it 

N: obturator (L2, L3)

8. Adductor magnus


O: inf. ramus of pubis, ramus of ischium and ischial tuberosity

I: gluteal tuberosity, linea aspera, medial supracondylar line (adductor part)and adductor tubercle of 
   femur (hamstring part)

A: adducts thigh at hip and adductor part: also flexes thigh at hip; hamstring part: extends thigh


N: adductor part - obturator (L2, L3, L4)

     Hamstring part - tibial part of sciatic nerve (L2, L3, L4)

9. Gracilus

O: body and inferior ramus of pupis

I: superior part of medial surface of the tibia 


A: adducts thigh at, flexes leg at knee and helps to rotate it medially

N: obturator  (L2, L3)

10. Gluteus maximus

O: ilium posterior to posterior gluteal line, dorsal surface of sacrum and coccyx and sacrotuberous 
  
     ligament

I: most fibers end in iliotibial tract that inserts into lateral condyle of tibia, some fibers insert into 
 
    gluteal tuberosity of femur 

A: extends thigh at the hip and assists in its lateral rotation; steadies thigh and assists in raising 
   
     trunk from flexed position

N: inferior gluteal (L5, S1, S2)
11. Gluteus medius
O: external surface of ilium 


I: lateral surface of greater trochanter


A: abducts and medially rotates thigh at hip, steadies pelvis on leg when opposite leg is raised

N: superior gluteal (L4, L5, S1)

12. Gluteus minimus


O: external surface of ilium 


I: anterior surface of greater trochanter


A: abducts and medially rotates thigh at hip, steadies pelvis on leg when opposite leg is raised

N: superior gluteal (L4, L5, S1)

13. Tensor fascia latae (TFL)

O:  ASIS and anterior iliac crest

I: iliotibial tract that attaches to lateral condyle of tibia

A: abducts, medially rotates and flexes thigh at hip, helps to keep knee extended

N: superior gluteal (L4, L5,S1)

14. Piriformis


O:  ant. surface of sacrum and sacrotuberous ligament

I: sup. border of to greater trochanter


A: laterally rotates extended thigh at hip and abducts flexed thigh at hip, steadies femoral head in 
 
    acetabulum

N: branches from (S1, S2)

15. Obturator internus


O: pelvic surface of obturator membrane and surrounding bones

I: medial surface of greater trochanter


A: laterally rotates extended thigh at hip and abducts flexed thigh at hip, steadies femoral head in 
 
    acetabulum

N: nerve to obturator internus (L5, S1)
16. Superior gemellus


O: ischial spine


I: medial surface of greater trochanter


A: laterally rotates extended thigh at hip and abducts flexed thigh at hip, steadies femoral head in 
 
    acetabulum


N: nerve to obturator internus (L5, S1)
17. Inferior gemellus

O: ischial tuberosity


I: medial surface of greater trochanter


A: laterally rotates extended thigh at hip and abducts flexed thigh at hip, steadies femoral head in 
 
    acetabulum

N: n. to inferior gemellus (L5, S1)

18. Quadratus femoris


O: proximal portion of external border of ischial tuberosity


I: proximal part of linea quadrata of femur


A: external rot. of hip


N: nerve to qaudratus femoris (L5, S1)

19. Obturator externus

O: margins of obturator foramen and obturator membrane

I: trochanteric fossa of femur


A: rotates thigh laterally at hip, steadies femoral head in acetabulum

N: obturator nerve (posterior division) (L3, L
20. Biceps Femoris
      Long head

O: ischial tuberosity


I: lat. side of head of fibula; tendon at this site split by fibular collateral ligament of knee

A: flexes leg at knee and rotates it laterally; extends thigh at hip

N: sciatic nerve (L5, S1, S2)

     Short head


O: linea aspera and lateral supracondylar line of femur

I: with long head


A: flexes leg at knee and rotates it laterally; extends thigh at hip

N: sciatic nerve (L5, S1, S2)
21. Semitendinosus

O: ischial tuberosity


 I: medial surface of superior part of tibia


A: extends thigh at hip; flexes leg at knee and rotates it medially; with flexed hip and knee , extends 
     trunk

N: sciatic nerve (L5, S1, S2)
22. Semimembranosus

O: ischial tuberosity


I: posterior part of medial condyle of tibia 


A: extends thigh at hip; flexes leg at knee and rotates it medially; with flexed hip and knee , extends 
     trunk

N: sciatic nerve (L5, S1, S2)

23. Tibialis anterior


O:  lat. condyle and superior half of lateral surface of tibia


I: medial and inferior surfaces of medial cuneiform and  base of 1st metatarsal


A: dorsiflexes foot at ankle and inverts foot


N: deep fibular nerve (L4, L5)

24. Extensor hallucis longus

O: middle part of anterior surface of fibula and interosseous membrane

I: dorsal aspect of base of distal phalnx of great toe 

A: extends great toe,  and dorsiflexes foot at ankle

N: deep fibular nerve (L5, S1)

25. Extensor digitorum longus


O: lateral condyle of tibia and superior three fourth of anterior surface of fibula and interosseous 
  
     membrane


I: middle and distal phalanges of lateral of lateral four digits

A: extends lateral four digits and dorsiflexes foot at ankle

N: deep fibular nerve (L5, S1)

26. Extensor digitorum brevis

O: distal and lateral surfaces of calcaneus


I: joins tendons of EDL and EHL to proximal phalanx


A: aids extension at MTP


N: deep peroneal (L4, L5, S1)

27. Gastrocnemius

O: medial head – popliteal surface of femur, superior to medial medial condyle of femur 


      lateral head - lateral aspect of lateral condyle of femur (posterior)


I:  pos. surface of calcaneus via calcaneal tendon

A: plantarflexes foot at ankle, raises heel during walking, flexes leg at knee joint

N: tibial nerve (S1, S2)

28. Soleus


O: (1) posterior aspect of  head of fibula


     (2) superior fourth of posterior surface of fibula


     (3) soleal line 


     (4) medial border of tibia


I: pos. surface of calcaneus via calcaneal tendon

A: plantarflexes foot at ankle, steadies leg at foot

N: tibial nerve (S1, S
29. Plantaris

O: inferior end of lateral supracondylar line of femur and oblique popliteal ligament


I: pos. surface of calcaneus via calcaneal tendon

A: weakly assists gastrocnemius in plantarflexing foot at ankle, and flexing knee

N: tibial (S1, S2)

30. Popliteus

O: lateral condyle of femur and lateral meniscus

I: posterior surface of tibial, superior to soleal line

A: weakly flexes leg at knee and unlocks it

N: tibial nerve (L4, L5, S1)

31. Flexor hallicus longus

O: (1) inferior 2/3 of posterior surface of fibula


     (2) inf.  interosseous membrane


I: base of distal phalanx of great toe


A: flexes great toe at all joints and plantarflexes foot at ankle; supports longitudinal arches of foot

N: tibial nerve (S2, S3)

32. Flexor digitorum longus

O: (1) medial part of posterior surface of tibia inferior to soleal line


     (2) fascia covering tibialis posterior


I: base of distal phalanges of 4 lateral toes


A: flexes lateral 4 digits and plantarflexes foot at ankle; supports longitudinal arches of foot

N: tibial nerve (S2, S3)

33. Tibialis Posterior


O: interosseous membrane, posterior surface of tibia inferior to soleal line, and posterior surface of 
 
     fibula

I: tuberosity of navicular, cuneiform and cuboid, and bases of metatarsals 2, 3, 4

A: plantarflexes foot at ankle and inverts foot

N: tibial nerve (L4, L5)
34. Peroneus (fibular) longus

O: head and superior 2/3 of lateral surface of fibula

I: base of 1st metarsal and medial cuneiform


A: everts foot and weakly plantarflexes foot at ankle

N: superficial fibular nerve (L5, S1, S2)

35. Peroneus(fibular)  brevis

O: Inferiorl 2/3 of lateral surface of fibula

I: dorsal surface of tuberosity on lateral side of 5th metatarsal


A: everts foot and weakly plantarflexes foot at ankle


N: superficial fibular nerve (L5, S1, S2)
36. Peroneus (fibularis)  tertius

O: inferior third of anterior surface of fibula and interosseous membrane


I: dorsum of base of 5th metatarsal


A: dorsiflexes foot at ankle and aids in eversion of foot

N: deep fibular nerve (L5, S1)

37. Abductor Hallicus (1st Layer)


O: (1) medial tubercle of tuberosity of calcaneus


     (2) flexor retinaculum


     (3) plantar aponeurosis 


I: medial side of the base of the proximal phalanx of the great toe


A: abducts and flexes the great toe


N: medial plantar nerve (S2, S3)
38. Flexor digitorum brevis (1st Layer)


O: (1) medial tubercle of tuberosity of calcaneus


     (2) plantar aponeurosis


     (3) intermuscular septa


I: both sides of middle phalanges of lateral four digits 

A: flexes lateral four digits


N: medial plantar (S2, S3)

39. Abductor digiti minimi  (1st layer)


O: (1) medial and lateral tubercles of tuberosity of calcaneus


     (2) Plantar aponeurosis


     (3) intermuscular septa


I: lateral side of the base of the prox. phalanx of the 5th toe


A: abducts and flexes 5th toe


N: lateral plantar nerve (S2, S3)

40. Quadratus plantae (2nd layer)

O: medial surface and lateral margin of plantar surface of of calcaneus

I: postrolateral margin of tendon of flexor digitorum longus 

A: assist flexor digitorum longus in flexing lateral four digits

N: lateral plantar (S1-S3)

41. Lumbricales (2nd layer)


O: tendons of flexor digitorum longus
I: medial aspect of expansions over lateral four digits

A: flex proximal phalanges and extend middle and distal phalanges of lateral four digits

N: medial plantar (S2, S3) to first lumbrical, lateral plantar (S2, S3) to 2nd, 3rd and 4th lumbricals
42. Flexor hallicus brevis (3rd layer)

O: plantar surface of the cuboid, and lateral cuneiforms

I: both sides of base of proximal phalanx of great toe


A: flexes proximal phalanx of great toe

N: medial plantar (S1, S2)

43. Adductor hallicus (3rd layer)


O: oblique head – bases of metatarsals 2-4

     transverse head – plantar ligaments metatarsophalangeal joints

I: tendons of both heads attach to lateral side of base of proximal phalanx of first digit

N: lateral plantar (S2, S3)

44. Flexor digiti minimi brevis (3rd layer)


O: base of the 5th metatarsal bone


I: base of proximal phalanx of 5th toe


A: flexes proximal phalanx of little toe, thereby assisting with its flexion

N: lateral plantar (S2, S3)

45. Dorsal interossei (4th layer)

O: adjacent sides of metatarsals 3-5  

I: first- medial side of proximal phalanx of second digit 
                  Second to forth- lateral sides of digits 2-4


A: abducts digit and flex metatarsophalangeal joints

N: lateral plantar (S2, S3), first and second interossei also innervated by deep fibular nerve.
46. Plantar interossei (4th layer)

O: bases and medial sides of metatarsals 3-5

I: medial sides of bases of proximal phalanges of digits 3-5

A: adducts digits 2-4, and flex metatarsophalangeal joints 

N: lateral plantar (S2, S3)

Abdominal Muscles
1. Rectus abdominus

O: pubic symphysis and pubic crest

I: xiphoid process and costal cartilages 5 - 7


A: compresses abdominal viscera and flexes trunk

N: anterior rami of lower seven thoracic spinal nerves (T7-T12)
2. External oblique

O: external surfaces of 5th to 12th ribs
I: linea albea, pubic tubercle, and anterior half of iliac crest 

A: compresses and supports abdominal viscera, flexes and rotates trunk

N: anterior rami of lower six thoracic spinal nerves (T7-T12)

3. Internal oblique

O: thoracolumbar fascia, anterior two thirds of  iliac crest, and lateral half of inguinal ligament
I: inferior borders of 10th to 12th ribs, linea albea, and pubis via conjoint tendon
A: compresses and supports abdominal viscera, flexes and rotates trunk
N: anterior rami of lower six thoracic spinal nerves (T7-T12), and L1

4. Transverus abdominis
O: internal surfaces of 7-12 costal cartilages, thoracolumbar fascia and lateral third of inguinal ligament
I: linea albea with aponeurosis of internal oblique, pubic crest and pecten pubis via conjoint tendon

A: compresses and supports abdominal viscera

N: anterior rami of lower six thoracic spinal nerves (T7-T12), and L1
5. Quadratus lumborum

O: medial half of inferior border of 12th rib and tips of lumbar transverse processes 

I: iliolumbar ligament and internal lip of iliac crest

A: extends and laterally flexes vertebral column; fixes 12th rib during inspiration

N: anterior rami of T12 and L1 to L4
6. External intercostal 

O: inferior border of rib
I: superior border of rib below

A: elevate ribs

N: intercostal nerves; T1-T11
7. Internal intercostal 


O: inferior border of rib

I: superior border of rib below


A: elevate ribs (upper four and five); others depress ribs
N: intercostal nerves; T1-T11
8. Transversus thoracis

O: posterior surface of lower sternum


I: internal surface of costal cartilages 2-6 

A: depress ribs

N: related intercostal nerves

9. Levator costarum

O: transverse processes of C7 and T1-T11

I: subjacent ribs between tubercle and angle 

A: elevates ribs


N: dorsal primary rami of C8-T11 
10. Diaphragm 

O: 1st lumbar vertebrae, lower 6 costal cartilages, xiphoid process


I: central tendon of diaphragm

A: flattens central tendon, increasing vertical diameter of thoracic cavity in inspiration


N: phrenic (C3, C4, ? C5)

Back and Neck Muscles
1. Iliocostalis lumborum

O: iliac crest


I: lower 6 ribs


A: extends lumbar region of the back (lat. flex., rotation)


N: dorsal rami, lumbar nerves

2. Iliocostalis thoracis

O: lower 6 ribs


I: upper 6 ribs


A: extends thoracic region of spine


N: dorsal rami, lower thoracic nerves

3. Iliocostalis cervicis

O: upper 6 ribs


I: transverse process of 4th to 6th cervical vertebrae


A: extends cervical spine


N: dorsal rami, upper thoracic nerves

4. Longissimus thoracis

O: transverse process of lumbar vertebrae


I: transverse process of all T, and upper L vertebrae and ribs 9, 10


A: extends thoracic region of the spine


N: dorsal rami, lumbar nerves

5. Longissimus cervicis

O: transverse process of 4th and 5th thoracic vertebrae


I: transverse process of 2nd to 6th cervical vertebrae


A: extend cervical region of spine


N: dorsal rami, thoracic nerves

6. Longissimus capitis

O: transverse process of upper 4 thoracic vertebrae


I: mastoid process


A: extend head, rotate head to same side


N: dorsal rami, upper thoracic nerves

7. Spinalis thoracis

O: spines of upper lumbar and lower thoracic vertebrae


I: spines of upper thoracic vertebrae


A: extends vertebral column


N: dorsal ramis, upper lumbar, lower thoracic nerves

8. Semispinalis capitis

O: transverse process of C7 - T6


I: occipital bone


A: extend head, rotate head to same side


N: dorsal rami, C7 - T6

9. Semispinalis cervicis

O: transverse process T1 - T6


I: spines C2 - C6


A: extends cervical spine, lateral flexion


N: dorsal rami, T1 - T6

10.  Splenius capitis

O: nuchal ligament, spinous process C7 – T3

I: mastoid process of temporal bone and lateral third of superior nuchal line

A: bilaterally: extends head. Unilaterally: laterally bends (flexes) and rotates face to same side 

N: posterior rami middle cervical nerves, C7 - T4 
11. Splenius cervicis

O: spinous process T3 - T6


I: transverse process C1 - C3

A: bilaterally: extends neck. Unilaterally: laterally bends (flexes) and rotates neck toward same side
N: posterior rami lower cervical nerves T3 - T6 
12. Multifidi
O: sacrum ilium and transverse processes of T1-T12 and articular processes of C4-C7

I: spinous process of vertebrae above, spanning two to four segments

A: stabilizes spine during local movements

N: respective spinal nerves of each region 
13. Rotatores

O: transverse processes 


I: lamina and transverse process or spine above, spanning one or two segments

A: stabilize, extend, and rotate spine


N: respective spinal nerves of each region
14. Interspinales

O: superior surface of spine, each vertebrae


I: inferior surface of spine, each vertebrae


A: stabilization of spine, extend and rotate spine


N: dorsal rami of adjacent spinal nerve near O

15. Intertransversi

O: transverse process all vertebrae


I: transverse process vertebrae above


A: stabilization of vertebral column


N: adjacent dorsal rami

Muscles of Head and Neck

1. Sternocleidomastoid

O: sternal head - manubrium


     Clavicular head - medial third of clavicle


I: mastoid process, lateral half of superior nuchal line

A: tilts head to one side, i.e., laterally flexes and rotates head so face is turned superiorly toward     opposite side,; acting together, muscles flex neck 

N: CN XI, ventral rami C2, C3 (C4)
2. Anterior Scalene 

O: anterior tubercle of transverse processes of C3 - C6


I: 1st rib

A: - flexes neck laterally; elevate first rib

N: anterior rami C4-C7
3. Middle Scalene 

O: post. tubercles of transverse process C2 - C7


I: 1st rib

A: flexes neck laterally; elevate first rib

N: anterior rami of C3-C7
4. Posterior Scalene 

O: post. tubercles of transverse process C4 -C6


I: 2nd rib

A: flexes neck laterally; elevate second  rib


N: anterior rami of C5-C7
5. Longus colli

O: body of T1- T3 with attachments to bodies of C4-C7 and transverse processes of C3-C6

I: anterior tubercle of C1 (atlas), transverse processes of C4-C6, and bodies of C2-C6

A: flexes cervical vertebrae, allows slight rotation

N: anterior rami of C2 – C6
6. Longus capitis

O: anterior tubercles of C3 - C6 transverse processes 


I: bilateral part of the occipital bone

A: flexes head

N: anterior rami of C1 – C3

7. Rectus capitis anterior

O: lateral mass of the atlas C1

I: base of occipital bone anterior to occipital condyle
A: flexes head


N: anterior rami of C1, C2

8. Rectus capitis lateralis

O: transverse process of the atlas C1

I: jugular process of occipital bone


A: flexes and help stabilizes head

N: anterior rami of C1, C2

9. Rectus capitis posterior major

O: spinous process of the axis (C2)


I: lateral aspect, nuchal line


A: extends head, rotates to the same side


N: dorsal ramus, suboccipital nerve

10. Rectus capitis poesterior minor


O: posterior arch of atlas (C1)


I: medial aspect, inferior nuchal line


A: extend head at neck


N: dorsal ramus, suboccipial nerve

11. Obliqus capitis superior

O: transverse process atlas


I: between superior and inferior nuchal lines


A: extension and lateral flexion of head at neck


N: dorsal ramus, suboccipital nerve

12.  Obliqus capitis inferior

O: spinous process axis


I: transverse process atlas


A: rotates atlas, turning head toward same side

13. Masseter

O: zygomatic arch


I: ramus of mandible, and coronoid process


A: elevates and protrudes mandible, deep fibers retrude mandible

N:  massetric nerve from the anterior trunk of the mandibular nerve CN V 
14. Temporalis

O: floor of temporal fossa and deep temporal fascia

I: ramus of mandible, and coronoid process

A: elevates mandible, posterior fibers retrude mandible


N: deep temporal nerves from anterior trunk of mandibular nerve CN V 
15. Lateral pterygoid

O: superior head- infratemporal surface of greater wing of sphenoid 

     Inferior head- lateral pterygoid plate

I: neck of mandible, articular disc and capsule of TMJ
A: acting together, protrude mandible and depress chin; acting alone and alternately, produces side   to side movements
N: nerve to lateral pterygoid directly from the anterior trunk of the mandibular nerve or from buccal branch

16. Medial pterygoid

O: deep head- medial surface of lateral pterygoid plate and palatine bone
    Superficial head- tuberosity of maxilla


I: ramus of mandible, inferior to mandibular foramen
A: elevates mandible; acting together, protrude mandible; acting alone, protrudes side of jaw;     acting alternately, produces grinding motion

N: nerve to medial pterygoid from mandibular nerve.  CN V 
Suprahyoids
1. Mylohyoid

O: mylohyoid line of mandible


I: raphe and body of hyoid


A: elevates hyoid bone, floor of mouth, and tongue during swallowing and speaking

N: mylohyoid nerve, a branch of inferior alveolar nerve
2. Geniohyoid

O: inferior mental spine


I: body of hyoid


A: pulls hyoid anteriorly


N: C1 via CN XII

3. Stylohyoid

O: styloid process of temporal bone


I: body of hyoid bone

A: elevates and retracts hyoid bone

N: facial nerve VII
4. Digastric

O: ant. belly - digastric fossa of mandible


     post. belly - mastoid notch of temporal bone


I: intermediate tendon to hyoid bone

A: depresses mandible, raises hyoid and steadies it during swallowing and speaking

N:  ant. belly - mylohyoid nerve

      post. belly - facial nerve VII

Infrahyoids
1. Sternohyoid

O: Manubrium of sternum and medial end of clavicle


I: body of hyoid bone

A: depress hyoid bone after swallowing

N: anterior rami of C1-C3 through ansa cervicalis

2. Omohyoid

O: sup. border of scapula near suprascapular notch


I: inferior border of hyoid bone

A: depresses, retracts, and fixes hyoid bone

N: anterior rami of C1-C3 through ansa cervicalis
3. Sternothyroid

O: posterior surface of manubrium 


I: oblique line of thyroid lamina

A: depresses larynx after swallowing

N: anterior rami of C1-C3 through ansa cervicalis
4. Thyrohyoid

O: oblique line of thyroid cartilage


I: body and greater horn of hyoid bone

A: depresses hyoid bone, elevates larynx when hyoid bone is fixed

N: fibers from anterior ramus of C1 carried along hypoglossal nerve XII

Muscle of Eyelids, Ear, and Scalp
1. Orbicularis oculi

O: medial orbital margin, medial palpebral ligament, and lacrimal bone

I: skin around margin of orbit; tarsal plate

A: closes eyelids; orbital part forcefully and palpebral  part for blinking

N: facial nerve VII

2.  Levator palpebrae superioris

O: lesser wing of sphenoid bone, anterosuperior optical canal

I: tarsal plate and skin of upper eyelid

A: elevates upper eyelid

N: oculomotor nerveIII

3. Frontalis

O: skin of forehead

I: epicranial aponeurosis

A: elevates eyebrows and forehead ; wrinkles skin of forehead


N: CN VII

4. Corrugator

O: brow ridge of frontal bone


I: skin of eyebrows


A: draws eyebrows together, wrinkles skin


N: CN VII

5. Depressor supercilli

O: obicularis oculi


I: eyebrow


A: draws eyebrow down


N: CN VII

6. Occipital

O: superior nuchal line


I: epicranial aponeurosis


A: draws scalp backwards


N: CN VII

7. Auricular

anterior


O: temporal fascia


I: cartilage of ear


A: small movement of aurical forward


N: CN VII


posterior


O: mastoid process


I: cartilage of ear


A: small movement of aurical backward


N: CN VII


superior


O: temporal fascia


I: cartilage of ear


A: elevates auricle

Muscles around the Nose
1. Nasalis

O: superior part of canine ridge of maxilla


I: nasal cartilges

A: draws ala of nose toward septum to compress opening 

N: facial nerve VII

2. Procerus

O: fascia covering bridge of nose


I: skin between eyebrow


A: wrinkles skin over bridge of nose - assists constriction


N: CN VII

3. Depressor septi

O: incisive fossa of maxilla


I: ala and septum of nose


A: dialates nostrils


N: CN VII

Muscles of Mouth
1. Depressor anguli oris

O: oblique line of mandible


I: angle of mouth


A: pulls corner of mouth down


N: CN VII

2. Depressor labii inferioris

O: mandible, adjacent to mental foramen


I: lower lip


A: draws lip downward


N: CN VII

3. Mentalis

O: incisive fossa of mandible


I: skin of chin


A: elevates and protrudes lower lip and wrinkles chin

N: CN VII

4. Orbicularis oris

O: median plane of maxilla superiorly and mandible inferiorly; other fibers from deep surface of skin

I: mucous membrane of lips

A: closes and protrudes lips (e.g., purses them during whistling) 

N: CN VII

5. Risorius


O: fascia over masseter muscle


I: skin at angle of mouth


A: retracts angle of mouth


N: CN VII

6. Buccinator

O: mandible, pterygomandibular raphe and alvolear processes of maxilla and mandible

I: angle of mouth 


A: presses cheek against molar teeth, thereby aiding chewing

N: CN VII

7. Zygomatic major

O: zygomatic arch


I: angle of mouth


A: draws lip upward as in smile


N: CN VII

8. Zygomatic minor

O: zygomatic bone


I: upper lip


A: raises upper lip, dialates nostril

9. Levator labii superioris

O: frontal process of maxilla and infraorbital region

I:skin of upper lip and alar cartilage

A: elevates l lip, dialates nostril and raises angle of mouth

N: CN VII

Extraoccular Muscles of the Eye
1. Superior rectus

O: common tendinous ring (CTR)


I: sclera just posterior to cornea 

A: elevates, adducts and rotates eyeball medially

N: oculomotor nerve III

2. Medial rectus

O: common tendinous ring (CTR)


I: anterior sclera


A: adducts eyeball

N: oculomotor nerve III
3. Lateral rectus

O: common tendinous ring (CTR)


I: anterior sclera


A: abducts eyeball

N: Abducent nerve VI

4. Inferior rectus

O: common tendinous ring (CTR)


I: anterior sclera


A: depresses, adducts and rotates eyeball laterally

N: oculomotor nerve III
5. Superior oblique

O: body of sphenoid bone

I: passes through trochlea and inserts into sclera

A: medially rotates, depresses and abducts eyeball

N: trochlear nerve IV

6. Inferior oblique

O: floor of orbit

I: sclera deep to lateral rectus muscle

A: laterally rotates and elevates and abducts eyeball 


N: oculomotor nerve III
Combined Actions
Upward and medial = superior rectus

Upward and lateral = inferior oblique

Straight up = superior rectus and inferior oblique

Downward and medial = inferior rectus

Downward and lateral = superior oblique

Straight down = inferior rectus and superior oblique

Lateral gaze = Adduction of one eye with Abduction of opposite eye = medial rectus and lateral rectus = CN III and CN VI = MLF
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