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Prevalence
• Shoulder pain 2nd to LBP – prevalence MSK

• 44-60% Shoulder = IMP
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Less Prevalent

Shoulder Pain

2018
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Impingement Syndrome

• Cluster of signs/symptoms

• Location – Anterior Superior 

(SA), Posterior Superior 

(Internal)

• Chronic bursitis

• RC tendinitis

• RTC Partial thickness Tear

• Cause – Compression-Primary 

vs. Instability-Secondary
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• Direct Compression of

– RTC Tendons, Biceps 

Tendon, SA bursa

– Between the Humeral 

Head and the 

overlying anterior 1/3 

of the Acromion, 

Coracoacromial 

ligament, Coracoid or 

AC joint

Primary
Impingement
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Characteristics of Primary
Impingement

• > 50 yo
• Age related degenerative changes
• Mechanical compromise of the subacromial 

space
• DJD  - AC joint
• ? Bursal side RTC pathology - controversy
• Subacromial osteophytic changes
• SA Bursitis
• RTC tendinitis/tendinosis - atrophy/weakness
• LH Biceps tendinitis 
• Scapular Dyskinesis (poor posture)
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Secondary IMP - Sub Acromial
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Secondary Impingement

– Underlying instability of the GH joint

– Laxity of  capsular ligaments and labrum, in throwing 

or overhead activities can lead to anterior instability 

of the GH joint

– Increased humeral head translation, the Biceps/RTC 

Tendon can become impinged secondary to the 

ensuing instability

– Dynamic stabilizing functions of the rotator cuff are 

diminished from fatigue, intrinsic overload and 

subsequent tendon injury
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Characteristics of Secondary
Impingement

• Patients < 50 yo

• Pain is anterior or anterolateral

• Typically associated with repetitive overhead use

• Rarely night pain, unless chronic

• ? Bursal vs Articular side RTC pathology

• Attenuation of the static stabilizers leads to fatigue 

of the dynamic stabilizers and subsequent 

anterior subluxation – “Cycle”
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Repetitive 
Micro Trauma

Fatigue 
RTC/Scapular 

Stabilizers

Increased Ant 
Translation/Superior 

Migration

Secondary 
IMP

RTC 
Pathology

“Silent 
Subluxation” 
Cycle
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Internal IMP – Posterior

• Post aspect 

Supraspinatus 

• IMP Between Greater 

Tuberosity & 

Posterior Superior 

Labrum 

• @ 90 ABD/ER

• Articular RTC tears
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Cools A M et al. Br J Sports Med 2008;42:628-635
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Impingement Lesions  Rotator Cuff Pathology 

Progressive stages (Neer) 
• Stage 1

– Edema and hemorrhage result from excessive 
overhead use: Tendinitis

– < 25 yo

• Stage 2
– Fibrosis and Tendinosis  - Bursa/RTC following 

repeated episodes of mechanical inflammation: 
Tendinopathy

– 25-40 yo

• Stage 3
– Bone spurs and incomplete and complete RTC/LHB 

tears : Partial RTC tear
– > 40 yo
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TendinOPATHY NOT Tendonitis

• Absence of inflammatory 
cell infiltrate and 
biochemical mediators

• Cellular activation with an 
increase in cell 
numbers

• Increase in Ground 
substance

• Collagen Disorganization

• Neovascularization
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Proposed Tendinopathy Etiology
Mechanical

• Inability of the tendon to respond to increasing loads over time 

may lead to tendon failure and degeneration

Vascular

• Decreased vascular supply to certain areas of the tendon causes 

vascular compromise,  pain,  inferior healing response 

progressing to degeneration and tearing

Neural

• Potential of the nervous system, most notably the pro-

inflammatory mediator substance P, to contribute to the 

presence of painful symptoms with tendon degeneration
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Mechanical - Collagen Degeneration

• Absence normal 
inflammatory 
response

• Disordered Healing 
Response

• Increased Type III
– Thinner, weaker, 

disorganized matrix

• Imbalance of MMPs 
& TIMPs

– Extra cellular 
remodeling 
enzymes
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Vascular - Critical Zone• Watershed area

• Relative 

Hypovascularity

• Controversy

• Relative to arm 

position

• Poor Healing 

Response
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Neurogenic Inflammation = Pain

• Chronic painful 
Tendon– No 
Inflammation

• Increased 
neurotransmitters 
of pain

– Substance P

– Glutamate
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Intrinsic/Extrinsic Factors
• Extrinsic factors 

– Soft tissue impingement

– Bony impingement

– Training errors -
Overuse

– Tensile load
• Under stimulation may 

be as damaging as 
overstimulation

• Intrinsic Factors
– Aging

– Vascular supply

– Nutrition

– Genetics
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Function

Pain

Strength
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• Findings/Conclusions:

– Exercise is effective as treatment for 

reduction in pain

– Recommend 2-3 x/week prescribed 

exercise (RTC strengthening + 

Scapular stabilization) + Manual 

Therapy

– Progress to home program when 

Manual Therapy no longer 

indicated

Kuhn JE JSES 2009
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Treatment- RTC Tendinopathy
• Manual Therapy + 

Exercise has proved 
beneficial for
RTC tendinopathy

• > Exercise alone

• Manual Therapy 
addresses Extrinsic 
factors

• Exercise may address 
the intrinsic factor 
of blood flow. 
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Treatment- RTC 
Tendinopathy

• Eccentrics help by 
increasing tenocyte 
production and 
normalizing tendon 
structure

• Lack of quality studies 
reporting similar
benefits in RTC 
tendinopathy

• Hallmark of 
Tendonopathy 
Management 
Progressive Tendon 
Loading
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IMP• Initial Goals:

– Education – Anatomy/pathology

– Posture (Scapular positioning)

– NSAIDs/ice

– Active Rest

– Manual Therapy

• Scapular mobs, GH mobs

• Decrease Superior/Anterior 

Translation

– RTC activation

• Compression

• Depression

– Scapular stabilization
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Glenohumeral –
Inferior Glide
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Glenohumeral – Inferior Glide
Prone end ROM
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Glenohumeral - Posterior Glide
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Scapular Observation
• Static

– Resting position
– Hands on Hips
– 90 ABD

• Active Elevation
– Flexion, Scaption, ABD

• 3-5 reps
• Loaded - (3-5# weights)

• Observe for Abnormal 
Mechanics

• Asymmetry
• Eccentric phase
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• Type I: Abnormal static scapular 
position and/or dynamic scapular 
motion characterized by Medial 
border prominence 
– Excessive  Scapular ER
– RTC IMP

• Type II: Inferior angle prominence 
and/or early scapular elevation or 
shrugging on arm elevation
– Excessive Ant Tilt
– GH Instability 
– Change in glenoid position

• Type III: Excessive Upward 
Rotation
– Rapid downward rotation during arm 

lowering
– RTC weakness
– Muscle imbalance – force couple
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Scapulothoracic 
Assessment –
Physiological

Motion : 
Elevation -
Depression
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Scapulothoracic 

Assessment –

Physiological 

Motion : 

Protraction -

Retraction
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Scapulothoracic Accessory Motion
– Distraction
– Upward/Downward Rotation
– Internal/External Rotation
– Anterior/Posterior Tilt
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Scapulothoracic Accessory Motion

Distraction
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Scapulothoracic Accessory Motion

Internal/External Rotation
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Scapulothoracic Accessory Motion

Anterior/Posterior Tilt
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Scapulothoracic Accessory Motion

Upward/Downward Rotation
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Scapular Dyskinesis – Scapula Assist Test

• Pt : Standing – Active 

Elevation

• PT : Gentle pressure to 

assist scapular upward 

rotation and posterior 

tilt 

• (+) Test = Painful arc of 

impingement symptoms 

are relieved and the arc 

of motion is increased. 
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Scapular Dyskinesis – Scapula 
Relocation Test

• Pt: Standing – “Full Can” –

Supraspinatus test position

• Test: Resist “Full Can”’ Stabilize 

Scapula in retracted 

position; re test resisted 

Supraspinatus

• (+): Supraspinatus strength is 

increased or the symptoms 

relieved in the retracted 

position
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Scapular Assess: Lab
– Static

• Neutral, 45, 90 degrees

• Specific plane of dysfunction

– Dynamic

• Active Elevation – Flexion

• Specific plane of dysfunction

– Loaded

– Physiological Motions

• Retraction/Protraction

• Depression/Elevation

– Accessory Motions

• Distraction

• Upward/Downward Rotation

• Anterior/Posterior Tilt

• Internal/External Rotation

– Special Tests

• Scapular Assist Test

• Scapular Retraction Test
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• Changes in static 
posture

• Significant Incr 
flexion, scaption

• Increased elevation 
ROM prior to 
onset pain
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Thoracic Extension
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Thoracic Mobilization/Manipulation
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Upper Quarter Crossed Syndrome

Inhibited/Weak
– Scapular 

Retractors

• Mid/Low Trap

• Rhomboids

• Serratus Ant

– Deep Neck Flexors

Facilitated/Short

– Upper 
Trap/Levator 
Scapulae

– Pecs
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STM:  
▪Upper Trap, Levator, 

Scaleni

▪Subscapularis
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Pec Minor
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Restore Force Couple - Timing
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Timing deficits - Improved with 
feedback/exercise
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CONCLUSIONS: Conscious correction of scapular orientation during the 

prone extension and side-lying external rotation exercise can be used to 

increase the activation level in the 3 sections of the trapezius in overhead 

athletes with scapular dyskinesis. 
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Visual, Auditory, Kinesthetic Cues 
• Anterior-tilted Scapula

– “Gently bring the tip of 
your shoulder blade 
toward your spine”

• Downwardly Rotated 
Scapula
– “Gently lift the top of the 

shoulder”

• Protracted Scapula
– “Gently spread the front 

of your shoulder apart to 
draw your shoulder blade 
toward midline
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Isometric Inferior Glide

Low Row
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“Squat and Reach” H
i
g
h

L
o
w

R
o
w
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Kinetic Chain Functions
• Using integrated programs of muscle activation to 

temporarily link multiple body segments into one 
functional segment to decrease the degrees of 
freedom in the entire motion

• Providing a stable proximal base for distal arm mobility

• Maximizing force development in the large muscles of 
the core and transferring it to the hand

• Producing interactive moments at distal joints that 
develop more force and energy than the joint itself 
could develop and decrease the magnitude of the 
applied loads at the distal joint

• Producing torques that decrease deceleration forces
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Kinetic Chain • Proximal-to-distal sequencing 

of velocity, energy, and forces

• 54% of the total force generated 

in the tennis serve are created 

by the lower legs, hip, and 

trunk

• Forces that are generated in the 

proximal segments have to be 

transferred efficiently to the 

shoulder
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Kinetic Chain
• This can be accomplished 

most efficiently 

through the stable and 

controlled platform of 

the scapula

• The entire arm rotates as 

a unit around the stable 

base of the Glenoid
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• Contralateral step up with 

Ipsilateral reach

• Hip EXT

• Trunk EXT 

• Thoracic EXT

• Scapular upward rotation

• GH Elevation

McMullen J Ath Train 2000
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Functional Position with all CKC
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“Shoulder Dump”
• Contralateral 

Hip/Trunk Flexion 
– Rotation

• Weight shift to 
ipsilateral leg; 
Trunk  
Extension/Rotation

• Scapular Retraction

• GH ER
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“Sternal Lift”
• Reciprocal 

Thoracic 
EXT

• Scapular 
Retraction-
Depression

• Avoid Lumbar 
Hyper EXT
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Lateral Lunge
Eccentric Scapular Protraction

Weight shift to outside leg
Scapular Retraction-Depression

“Elbow to Back Hip pocket”
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Clavicle retraction, 
Upward rotation, Post 
tilt

* Scapular ER, 
Upward rotation,
Retraction, Post tilt *

Greatest Upward 
Rotation

Upward rotation, 
Posterior Tilt. 
High Upper/Mid Trap

* Scapular ER, Upward 
rotation, Retraction, 
Post tilt *

50% MVIC Lower Trap
Best LT/UT ratio JOSPT 

2010
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• Moderate amount

– Posterior RTC EMG

– Lower Trapezius EMG 

activity

• Minimal Upper 

Trapezius activity 

• Highest ratio of lower 

Trapezius to Upper 

Trapezius activity

McCabe NAJSPT 2007
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Overhead Shrug: 
High UT/Lower Levator

Overhead 
Retraction/Lift: 

High Mid/Lower Trap
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High SA, Low UT
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Cools AM AJSM 2007

Highest  LT/MT : UT Ratio
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Rehab Factors Post RTC Repair
– Surgical Approach

• Open, Mini-open, 
Arthroscopic

– Size of Tear

• Small (<1 cm)

• Medium (1-3 cm)

• Large (3-5 cm)

• Massive (> 5 cm)

– Tissue Quality

• Good  Poor

– Fixation

• Single, Double Row

– Tear Location

• Supra/Infraspinatus

• Subscapularis

– Type of Tear
• Crescent, U, L shaped

• ? retracted

– Mechanism
• Traumatic; Degenerative

– Surgical Timing
• Immediate; Delayed

– Surrounding RTC Tissue Quality

– Patient General Health
• DM, smoker

– Access to care/rehab

– Physician Philosophical approach
• Conservative vs. AggressiveGhodadra JOSPT 2009
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