	Knee joint
· Largest, most complex joint
· 1 joint cavity w/ 3 joints in one
· Femoropatellar - plane joint, patella glides across distal end of femur in flexion
· Lateral/medial tibiofemoral (act as hinge, permits flexion/extension) - bicondylar joint allows some rotation when flexed
· Menisci, prevent side/side movement, absorb shock
	Knee joint ligaments
· Encapsulated partially (articular capsule)
· 3 ligaments anteriorly
· patellar ligament (middle)
· medial/lateral patellar retinacula
· 2 intrascapular ligaments (anterior/posterior cruciate)
· 2 menisci, later/medial attach to fibrous capsule, prevent backward m.
· 2 extrascapular ligaments fibular/tibial collateral, prevent rotation when knee is extended

	Knee joint special features
· All 3 ligaments prevent hyperextension & stretched tight when extended
· Bursae – extensions that lead to blind alleys (act as friction cushions)
· knees have built in locking devices
· Subcutaneous prepatellar bursa, injured when knee is bumped anteriorly
· 3 C’s for common injuries
collateral, cruciate, cartilage
· Most dangerous are lateral blows (ACL)
	Elbow Joint
· Hinge joint, flexion/extension only
· Ulna/radius articulate with humerus
· Trochlea of ulna + trochlear notch of humerus = hinge (stabilizes joint)
· Annular ligament, allow rotation of radius during pronation/supination, provide stability
· Ulnar/radial collateral ligament restrict side/side m. 
· Biceps/triceps tendons provide extra support

	Shoulder joint
· Most freely moving joint, ball-socket (head of humerus in glenoid cavity)
· Glenohumoral joint, broadened my the fibrocart. rim; glenoid labrum. 1/3 size of head of humerus
· Articular capsule is thin/loose; joint moves freely
· Coracohumeral ligament provides strong thickening of capsule, supports weight of upper limbs
· Anteriorly the superior, middle, inferior glenohumoral ligaments strengthen the front of capsule but are weak/sometimes absent 

	Shoulder joint cont’d
· Superstabilizer, tendon of head of biceps branchii, attaches to superior margin of glenoid labrum – joint stability
· 4 tendons make up rotator cuff, cuff encircles shoulder joint & blends with articular capsule
· subscapularis
· supraspinatus
· infraspinatus
· teres minor
· cuff can be severely stretched when arm vigorously circumducted – baseball pitcher


	Hip joint
· ball-socket, good range motion, movement in all possible planes
· Joint formed by articulation femur head/acetabulum
· Acetabulum depth enhanced by fibrocart. rim; acetabular labrum – dislocates are rare
· 3 ligaments strengthen joint 
· iliofemoral ligament, strong V shaped
· pubofemoral ligament, triangular thickening inferior of capsule
· ischiofemoral ligament, spiral ligament like cork screw (femur head screw into acetabulum)


	Hip Joint cont’d
· ligamentum teres, ligament head of femur, flat intrascapular band running from head to lower lip of acetabulum
· ligament is slack during movement – not for stability
· function unclear of this ligament

	Temporomandibular joint 
· jaw joint, hinge – condylar pro. articulate w/ squamous part of temporal bone.
· Temporal bone posteriorly forms mandibular fossa, anteriorly forms knob; articular tubercle
·  Lateral aspect of the loose articular capsule, is thickened by lateral ligament
· jaw opening is hinged, following with gliding; lateral excursion 
· articular disk divides the synovial cavity into superior/inferior compartments
	Muscles
· endomysium – fine layer of CT around each fiber
· perimysium – sheath around fascicles 
· epimysium – fibrous CT surround/hold together group of fascicles 
· deep fascia – coarse CT that bindle muscles into functional groups
· muscles attach to bones – 2 places (O-I)
· Origin doesn’t move, insertion has movement 
· Tendon or aponeurosis anchors muscle to the CT covering of a skeletal element or fascia of other muscle
·  Epimysium fused to periosteum of bone or pericardium of cartilage


	Fascicles
· 4 patterns of fascicles
· Parallel, run parallel to muscle axis, spindle shaped w/ expanded belly, fusiform muscles
· Pennate, short, uni/bi/multi-pennate 
· Convergent, broad origin, then converge to single tendon
· Circular, concentric rings, surround external openings (lips, eyes) “squeezers”
	Interactions of skeletal muscles
· 4 functional groups
· Prime mover, major responsibility for the movement
· Antagonist, muscles that oppose/reverse when prime mover is active, they can also help to prevent overshooting of prime mover
· Synergists, help prime movers by giving a little extra force, or reduce undesirable movements 
· Fixators, posture, immobilize bone (vertebrae, and head)

	Naming the muscles

1. Location – bone/body region
2. Shape – ex. Deltoid 
3. Relative size – longus, brevis, minimus, maximus
4. Origin and insertion 
5. Number of origins
6. Direction – straight, transverse, oblique
7. Action of muscle – flexor, extensor, adductor, abductor
	Muscles of head
· Facial expressions, innervated by facial nerves
· Epicranius, main scalp muscle (frontalis/occipitalis)
· Orbicularis oculi – sphincter muscles of eyelid
(O- frontal/maxillary I- tissue of eyelid)
· Zygomaticus – for smiling, cheekbone to corner of mouth (orbicularis kissing/mentalis pouting)
(O- zygomatic bone I- skin/corner of mouth)
· Buccinator – principle cheek muscle, deep to masseter, hold food, for nursing infants
(O- molar region of maxillae/mandible I- orbicularis oris)
· Platysma – neck muscle, tenses skin of neck
(O- fascia of chest I- lower margin of mandible)




	Tongue Muscles
· Genioglossus – fan shaped, bulk of tongue inferiorly, attachment to mandible prevents it going back. Protracts tongue
(O- internal surface of mandible I- inferior aspect of tongue/ body of hyoid)
· Hyoglossus – flat quadrilateral muscle. Depresses tongue
(O- hyoid bone I- inferolateral tongue)
· Styloglossus – slender muscle, runs superiorly and right angle to hyoglossus. Retracts tongue
(O- styloid process I- inferolateral tongue)
	Head muscles
· 4 pairs involving chewing
· Masseter – prime mover, jaw closing, powerful
(O- zygomatic arch/bone I- angle of ramus)
· Temporalis – elevates/retracts mandible, closes jaw/side-side movement. Leaves jaw closed at rest!
(O- temporalis fossa I- coronoid process of mandible)
· Medial/Lateral pterygoid – side/side, grinding
Medial – (O- med. Surface of lat. Pterygoid sphenoid I- med. Surface of mand.)
Lateral – (O- greater wing/lat. Pterygoid sphenoid I- condylar process of mand.)
· Buccinator – helps keep food
(O- mandible/maxilla I- orbicularis oris)


	Neck/vertebral column muscles
· Head moved by these
· Sternocleidomastoid – major head flexors, head rotation. 2 headed muscles deep to platysma
· Scalenes – laterally on neck, deep to platysma and sternocleidomastoid, elevates 1st 2 ribs, aid in inspiration
(O- cervical vertebrae I- 1st 2 ribs)
· Splenius – superficial muscle (capitis/cervicis), extend or hyperextend neck
(O- vertebrae I- mastoid process)
· Semispinalis – forms deeper part of intrinsic back muscles, extends vertebral column/head & rotates them opposite side. Influence neck movements
(O- thoracic region I- head)
	Neck/vertebral column muscles cont’d
· Erector spinae – prime mover of back extension, provides resistance to control bending over
· Iliocostalis, most lateral muscle, extend & laterally flex vertebral column
· Longissmus, intermediate tripartite muscle, thoracis/cervicis act to extend, lat. flex vertebral c.
· Spinalis, most medial, extends vertebral c.
· Quadrates lumborum – bulky muscle forms part of posterior abdominal wall, laterally flexes vertebral c. to maintin posture
(O- iliac crest/lumbar fascia I- transverse process L1-L4/12th rib)

	Respiration muscles
· Deep muscles of thorax promote breathing movements
· External intercostal – inspiratory muscles, lift rib cage which increases anterior to posterior & side/side dimensions. 11 pairs between ribs to pull them together
· Internal intercostal – form deeper layer, for expiration by depressing cage. 11 pairs between ribs to draw ribs together, to depress cage
· Diaphragm – dome shaped when relaxed, prime mover of inspiration 
	Abdominal wall muscles
· 4 paired of flat muscles, support/protect abdominal viscera, promote lateral flexion & flexion of vert. c.
· Recuts abdominis – medial superficial muscle, flex/rotate lumbar region of vertebral column, fix/depress rib cage, stabilize pelvis when walking
(O- pubic crest I- costal cartilage of ribs)
· External oblique – largest & most superficial, when the pair contract it flexes vertebral column and compresses abdominal wall and increase intra-abdominal pressure. Aid back muscles in rotating/flexing laterally 
(O- ribs outer-part I- linea alba)

	Abdominal wall muscles cont’d
· Internal oblique – deeper, same actions as external
· Transverse abdominis – deepest muscle to abdominal wall, compress abdominal contents
(O- inguinal ligament/lumbar fascia/cartilages of last 6 ribs I- linea alba/pubic crest)




	Pelvic floor and perineum muscles
· Levator – supports pelvic viscera and form supportive sling at male prostate/female vagina. Resists downward thrusts that would increase intrapelvic abdominal pressure
(O- pubis I- inner coccyx)
· Coccygeus – forms posterior part of pelvic diaphragm, supports pelvic organs, coccyx, & pulls it forward after defecation/child birth
(O- spine of ischium I- sacrum/coccyx)
· Urogenital diaphragm – supports pelvic viscera & constricts urethra 

	Superficial muscles of thorax
· Pectoralis major – large, fan shaped, covers superior part of chest. Prime mover of arm flexion, rotates arm medially, adducts arm, climbing, throwing, pushing
(O- sternum/rib cage I- humerus)
· Deltoid – multipennate, forms round shoulder, site for intramuscular injections (males). Prime mover of arm abduction, lateral/medial rotations, flexions/extensions
(O- clavicle/scapula I- humerus)
· Latissimus dorsi – broad, flat triangular muscle of lower back. Prime mover of arm extension, arm abductor, rotates are at shoulder, ex. Swimming
(O- vertebrae I- humerus)

	Superficial muscles of thorax cont’d
· Trapezius – most superficial muscle of posterior thorax, flat & triangular. Stabilizes, elevates, retracts and rotates scapula.
(O- occipital/vertebrae I- scapula)
· Rhomboids – diamond shaped muscles lie deep to trapezius. Stabilize scapula
(O- vertebrae I- scapula)

supraspinatus + infraspinatus + teres minor
helps avoid shoulder dislocation

	Muscles crossing shoulder
· Triceps brachii – powerful forearm extensor, stabilize shoulder, fleshy, only posterior muscle of arm 
(O- scapula/humerus I- ulna)
· Biceps brachii – flexes & supinates forearm, stabilizes shoulder joint
(O- shoulder I- radius)
· Branchialis – strong muscle, major forearm flexor
(O- humerus I- ulna)
· Brachioradialis – synergist in flexing forearm, superficial muscle of lateral forearm
(O- humerus I- radius)


	Muscles of forearm
· Pronator teres – pronates forearm, weak elbow flexor
(O- humerus/ulna I- lateral radius)
· Flexor carpi radialis – powerful flexor & abductor of hand, wrist flexor muscle
(O- humerus I- metacarpals)
· Flexor carpi ulnaris – powerful flexor and adductor of hand 
(O- humerus/ulna I- metacarpals)
· Flexor digitorum superficial – deeply placed, flexes wrist and middle phalanges 2-5
(O- humerus/ulna I- phalanges)
· Extensor carpi radialis – longus/brevis, extends/abducts hand
(O- humerus I- ulna)

	Muscles of forearm cont’d

· Extensor digitorium – prime mover of finger extension, extends hand, abducts fingers
(O- humerus I- phalanges)
· Supinator – deep muscle at posterior aspect of elbow, assists brachii to forcibly supinate forearm
(O- humerus I- radius)



	Muscles of hip, thigh & leg
· Iliopsoas – prime mover of hip flexion
(O- iliac crest/lumbar vert. I- femur)
· Sartorius – strap-like, superficial muscle, longest muscle in body. Flexes & laterally rotates thigh
(O- iliac spine I- medial tibia)
· Adductors – (mangus, longus, brevis), all adduct, flex, medially rotate thigh ex. Riding horse
(O- pubis I- femur)
· Pectineus – adducts, flexes and medially rotates thigh
(O- pubis I- femur)
· Gracalis – long, thin, superficial muscle of medial thigh. Adducts thigh, flexes and medially rotates leg
(O- pubis I- medial tibia)
· Rectus femoris – superficial muscle of anterior thigh, extends leg & flexes thigh at hip
(O- iliac spine I- patella/tibia)

	Muscles of hip, thigh & leg cont’d

· Vastus lateralis – largest head of group, forms lateral aspect of thigh. Extends and stabilizes leg
(O- greater trochanter I- patella)
· Vastus medialis – forms inferomedial part of thigh. Extends leg.
(O- linea aspera I- patella)
· Vastus intermedius – between lateralis and medialis on anterior thigh. Extends leg
(O- femur I- patella)
· Tibialis anterior – superficial muscle of anterior leg, prime mover of dorsi-flexion
(O- tibia I- tarsals/1st metatarsals)
	Muscles of hip, thigh & leg cont’d
· Extensor digitorum longus – unipennate muscle on anteriorlateral surface of leg. Prime mover of toe extension
(O- tibia I- metatarsals)
· Gluteus maximus – largest/most superficial gluteus muscle, forming the bulk of the buttock. Major extensor of thigh
(O- ilium/sacrum I- femur)
· Gluteus medius – thick muscle covered by maximus, important for intramuscular injections! Abducts and medially rotates thigh
(O- ilium I- femur)

	Muscles of hip, thigh & leg cont’d
· Hamstrings – fleshy muscles of posterior thigh (biceps femoris, semitendinosus, semimembranous). Prime movers of thigh extension and knee flexion
(O- ischial tuberosity I- tibia/fibula)

· Gastrocnemius – superficial muscle pair, make proximal curve of calf. Plantar flexes foot.
(O- femur I- calcaneal tendon)
· Soleus – broad, flat muscle, deep to gastrocnemius of posterior surface of calf. Plantar flexes foot
(O- tibia/fibula I- calcaneus)
· Fibularis longus – superficial lateral muscle. Plantar flexes and everts.
(O- fibula I- 1st metatarsals)
· Calcaneal tendon – largest tendon in body!




