Chapter 4 & 5

· http://www.exrx.net/Articulations/Shoulder.html#anchor105322


Objectives

· Name, locate, & describe structures of upper extremity

· Understand stability/mobility & demonstrate possible movements 

· Name & Locate muscles & their primary actions

· Relate muscle forces & joint motions to common activities

· Describe common injuries to this region

· Describe critical exercises to prevent injuries & optimize performance

· Bones of Joint

· landmarks

· Functions/Importance

· *Joint Motions

· Muscle Involvement

· Over/under active

· Overuse Injuries & Improper Training

· Training

· Key points

4 Areas of Upper Extremity

· Shoulder complex

· Shoulder girdle & Shoulder joint

· Elbow joint

· Radio-ulnar joint

· Wrist joint

· Shoulder Girdle

Bones:

· clavicle & scapula (move together as a unit)

· clavicle’s articulation with sternum is only bony link to axial skeleton

· weak bony complex, strong musculature helps stability

Functions: 

· designed for ( mobility (reaching & throwing)

· designed to provide a BASE for upper extremity movements

· *Weakness in girdle predisposes to shoulder joint injuries


· especially injuries associated with throwing or striking

Shoulder Girdle (3 Joints in 1)

· Sternoclavicular Joint

· Clavicle articulates with manubrium & cartilage of first rib

· Ligaments

· provide stability to joint

· Joint Function

· site for most movements of the clavicle

· necessary for humeral abduction & flexion

· Injured with lateral & anterior blows

Shoulder Girdle (3 Joints in 1)

· Acromioclavicular Joint

· Acromion process & lateral end of   the clavicle

· Ligaments provide stability to joint

· Joint Function:  allows slight movement of clavicle, during humeral abduction & flexion 

· Injured with lateral & anterior blows

· Scapular Thoracic Joint

· Scapula & thorax (rib cage)

· not synovial joint, scapula glides over ribs

· movement depends on SC & AC joints which allows  scapula to move

· Joint Function: allows movement of scapula, during both shoulder girdle & joint movements

Landmarks of Shoulder Girdle

· Specific Bony Landmarks

· Spine of Scapula

· Medial Border

· Superior/Inferior Angle 

· Glenoid Fossa 

· Acromion Process

· Coracoid Process

Movements of Shoulder Girdle Shoulder girdle movements = scapula movements

· Elevation:  upward or superior movement, as in shrugging shoulders

· Depression: downward or inferior movement, as in returning to normal position

· Protraction (Abduction): scapula moves laterally away from spinal column

· Retraction (Adduction): scapula moves medially toward spinal column

· Upward rotation: turning glenoid fossa upward & moving inferior angle superolaterally away from spinal column

· Downward rotation: returning inferior angle inferomedially toward spinal column & glenoid fossa to normal position

· **Motions that move scapula to midline are stabilizing (retraction, depression, & downward rotation)
· Shoulder girdle movements enhance ROM of shoulder joint

· Elevation is initiation of lifting

· Depression is initiation of push/pull downward

· Protraction (reach, throw, push)

· Retraction (pulling)

· Upward rotation (reaching up)

· Downward rotation (pulling down)

· Muscles of Shoulder Girdle

· 5 muscles involved in shoulder girdle movements

· All originate on axial skeleton & insert on scapula &/or clavicle

· Do not attach to humerus & do not cause shoulder joint actions

· Essential in providing dynamic stability of scapula so it can serve as a base of support for shoulder joint activities such as throwing & striking

· Trapezius: Upper fibers: elevation of scapula, extension of head (over-active)

· Levator Scapulae: Elevation & Downward rotation

· Rhomboids - Major & Minor

· Serratus Anterior: Protraction

· Underactive

· Pectoralis Minor:  
Scapular Protraction:  Scapula move laterally away from spine (no rotation)

· EX. Push-up & bench press

· Agonists

· Pectoralis minor; Serratus anterior

Scapular Retraction: Scapula moves medially towards spine (no rotation)

· EX. Seated row

· Agonists

· Middle Trapezius; Rhomboids

Scapular Upward Rotation: Inferior angle move superior & lateral

· EX. Raising arms overhead

· Agonists

· Middle Trapezius; Lower Trapezius

Scapular Downward Rotation:  Inferior angle moves inferior & medial; glenoid fossa is rotated inferiorly

Scapular Elevation: Scapula moves superiorly

· EX: Shoulder Shrug

Scapular Depression: Scapula moves inferiorly

· EX. Dip

· Agonists

· Lower Trapezius; Pectoralis Minor

Questions for Groups

· List muscles involved with elevation/depression, upward rotation/downward rotation, protraction/retraction

· use only pictures

· Describe scapular motion & shoulder girdle muscles involved in the following activities.

· Cocking phase of archery (both arms)

· Jumping Jack

· Handstand

· Iron cross

· Softball windmill pitch (breakdown into stages)

· *Take home message, be able to describe scapular movement & muscles involved during various activities & understand value of training these muscles

Shoulder Joint (Gleno-Humeral) Chapter 5

· Bones

· Glenoid Fossa of scapula & head of humerus

· Scapula, clavicle, & humerus serve as attachments for shoulder joint muscles

· Humeral landmarks

· Head of Humerus

· Greater Tubercle

· Lesser Tubercle

· Bicipital Groove

· Deltoid Tuberosity
· Stability of Glenohumeral Joint

· Glenoid labrum

· Ligaments

· Joint Capsule

· Joint Motions: Multi-Axial Joint

· Flexion / Extension

· Abduction / Adduction

· *Horizontal

· *Diagonal

· Internal/external rotation

· Circumduction

· Most mobile joint in body which also means one of the least stable joints
· Shoulder joint is attached to axial skeleton via the clavicle at SC joint

Scapular movement usually occurs via movement of humerus

· Humeral flexion & abduction 

· scapular elevation & upward rotation

· Humeral adduction & extension 

· scapular depression & downward rotation

· Humeral internal rotation & horizontal adduction

· scapula protraction 

· Humeral external rotation & horizontal abduction

· scapula retraction

Muscles of the Gleno-Humeral Joint

· Muscles provide a large stabilizing component rotator cuff/deltoid

· ie - rotator cuff muscles  have depressive forces: help prevent  humerus  from moving into acromion

Pectoralis Major Muscle

· Upper fibers (clavicular): internal rotation, & diagonal adduction, flexion

· Sternal Fibers: internal rotation & horizontal adduction

· Lower Fibers: internal rotation & diagonal; adduction

Latissimus Dorsi
· Adduction

Deltoid Muscle

· Anterior fibers:  flexion, horizontal adduction

Rotator Cuff

· Supraspinatus: attach to greater tubercle superiorly (Abduct)

· Infraspinatus: attach to greater tubercle posteriorly (Ext. Rot.)

· Teres Minor: attach to greater tubercle posteriorly (Ext. Rot.)

· Subscapularis: attach to lesser tubercle anterior (Int. Rot.)

· **all stabilize humeral head, see line of pull; “ITS” depresses head of humerus

· Teres Major:  Extension 

· Biceps Brachii (GH Joint):  Flexion of shoulder

· Triceps Brachii (GH Joint): Long head assists in extension/ of the humerus

Arm Abduction

· Unique coordination b/t shoulder joint & girdle

· critical for reaching, throwing, ADL’s above head

· “Scapulo-Humeral Rhythm” - motion of scapula, clavicle, & humerus working together; ensure 
  optimal position of  humeral head in joint, allowing full safe ROM

· Supraspinatus initiates of abduction; middle deltoid continues abduction

· Scapula upwardly rotates so humerus does not get pulled into acromion (also extend ROM); after 30⁰ abduction

· From here 2:1 ratio GH to Shoulder Girdle

· Same time rotator muscles depress humeral head: subscapularis, teres minor, & infraspinatus

· Movement of sternoclavicular & acromioclavicular joint  allows clavicle to move 

· External rotators externally rotate humerus to prevent greater tuberosity from butting up against acromion

· key point is that shoulder girdle & GH joints must act in coordination for shoulder joint to move properly

· if not the shoulder joint will be injured (very common in athletes; throwing & striking)

Throwing & Striking Movements

· Overuse injuries are common

· Extreme horizontal abduction & external rotation, followed by forceful horizontal adduction, internal rotation, & protraction 

· high “deceleration” during cocking phase followed by high “acceleration” can cause significant stress on capsule & rotator cuff

· Common injuries 

· Capsule stretching (instability of shoulder)

· Glenoid labrum Tears

· **Rotator cuff strains

· Shoulder impingement

· Glenoid Labral Tears

· Rotator Cuff Tears

Shoulder Impingement

· Common cause of shoulder & upper extremity pain

· Supraspinatus is compressed b/t acromion & head of humerus

· Rotator cuff should cause downward motion of humerus to  impingement.. 

· but if not trained properly humerus jams supraspinatus into acromion 

· also caused by “lax” shoulder joint

· poor shoulder girdle strength

· Impingement Zone

· b/t 70-120⁰ of abduction

· Homework

· review websites on page 134

· complete review, laboratory, and worksheet  exercises pages 134-140

· complete reading of chapter; re-organize notes, create note cards etc.

· write down questions of material you are struggling with to ask next class

· find a way to apply information to your life
