The Shoulder Lab
Skills List
Exam Techniques
What are important areas to consider as it relates to differential diagnosis with shoulder pain? 
Why is it important to always test the cervical spine when dealing with shoulder pain? 
How would you differentiate between visceral pain, cervical spine and shoulder pain with your subjective exam?
How would you differentiate between cervical spine and shoulder pain with your objective exam? 
Screen the cervical spine – NOT TESTED
What movements would you test?
What ROM is considered WNL? 
What could symptom reproduction with each sustained posture indicate?
What four tests are included in a test cluster for ruling up/down cervical spine nerve root compression (Wainner’s cluster)? What do the results of these tests indicate?
What motions should you screen in the shoulder? What are you looking for? 
What three tests are included in a test cluster for ruling up/down subacromial impingement? 
Why is using a cluster of tests better than a single test?
What are the 4 rotator cuff muscles? Describe the isolated (open chain) function of each rotator cuff muscle.
State the purpose of the following special tests for shoulder joint pathology (no expectation to demonstrate). 
Speeds Test
Hawkins-Kennedy Test
Neer’s Impingement Test
External Rotation (ER) Lag Sign or pain with resisted ER
Full Can and Empty Can Test
Pain with resisted IR
Movement Analysis 
What is Scapulohumeral rhythm? 
Why is maintaining proper scapulohumeral rhythm crucial for shoulder function? 
How should scapulohumeral rhythm be assessed during a movement analysis?
What are common aberrant motion patterns when assessing scapulohumeral rhythm? 
In the case of aberrant motion patterns or decreased coordination of scapulohumeral rhythm, why is it likely that these deviations resolve in a similar closed chain motion?
Evolutionary Mismatch
Describe the evolutionary mismatch related to changes at the shoulder, and how it impacts shoulder stability and rotator cuff dysfunction. Are the anatomical evolutionary changes as significant compared to the hip and spine? Why?
How has function changed over time? How does this impact modern risk of rotator cuff dysfunction? 
What is the cultural mismatch observed in current resistance training of the UE?
Intervention / Treatment 
Why is CKC training preferred over OKC loading in the upper extremity?
What are the 4 steps of RC rehab using the RC evolutionary mismatch theory?
What is one example of a closed chain “push” exercise? 
What are the benefits of closed chain compressive forces on shoulder stability? 
Why would a resisted push-up be preferred to a bench press of the same load?
What is one example of a closed chain “pull” exercise?
What are the benefits of closed chain distraction/traction forces on shoulder stability occurring during suspension-based CKC exercises?
Why would a pullup be preferred to a lat pulldown?



Exercise List (with an intern): 
Practice setting-up and performing these exercises, and consider the following:
What muscles are targeted? 
When might you include these exercises in your intervention approach? 
How could you modify these exercises to make them easier, or more difficult?
What are some common movement errors or compensation patterns you might see?

1. Push Up
2. Pull/Chin Up
3. TRX Row
4. Isolated Rotator Cuff OKC Exercises
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[bookmark: _sz7lbzdjp0y]What are important areas to consider as it relates to differential diagnosis with shoulder pain? 
Could it be referred pain from an organ (systemic aka red flag and refer out) or the spine.
Why is it important to always test the cervical spine when dealing with shoulder pain?
The cervical spine and shoulder share similar patterns and location of symptoms. Therefore, it is important to always screen the cervical spine when working with shoulder dysfunction.
How would you differentiate between visceral pain, cervical spine and shoulder pain with your subjective exam?
Subjective
Identify if the pain is aggravated by neck movements or activities of every day that impact spinal posture/loading.
If shoulder movements cause pain when the neck maintains a neutral resting posture, that may rule up a shoulder diagnosis.
Always consider the possibility of referred pain from visceral organs. Does discomfort seem mechanical or non-mechanical in nature? Is the pain constant or not dependent on position? Are red flag symptoms present? If yes, refer out as it is out of our scope of care. 
How would you differentiate between cervical spine and shoulder pain with your objective exam? 
Screen the cervical spine. 
What movements would you test?
Flexion, extension, rotation, side bending 
What ROM is considered WNL? – NOT TESTED
Flexion: 90 degrees
Extension: 70 degrees
Rotation: 90 degrees
Side bending: 20-45 degrees
What could symptom reproduction with each sustained posture indicate?
Flexion: may indicate disc involvement 
Extension: may indicate stenosis, compression injury, facet joint arthritis, etc. 
Side bend and flexion: may indicate disc imbalance to one side
What four tests are included in a test cluster for ruling up/down cervical spine nerve root compression (Wainner’s cluster)? What do the results of these tests indicate?
Spurling's Test: Combine extension, ipsilateral side bend, axial compression. Positive if any step in the process reproduces symptoms, indicating possible nerve root compression.
Cervical distraction: Positive if decreases symptom severity. Positive result indicates nerve root compression.
Rotation towards symptomatic side is limited (</= 60*)
Upper limb nerve tensioning: places median nerve on tension - tests for peripheral nerve involvement as well as nerve root compression 
[bookmark: _Int_wR25A4k7]What do results of these tests tell us?
3-4/4 Positive Tests: Strongly indicates cervical radiculopathy/nerve root compression.
0/4 Positive Tests: Strongly indicates the absence of cervical radiculopathy/nerve root compression.
What motions should you screen in the shoulder? Why do we care?
Symmetrical ROM side to side, pain onset with movement, and aberrant motion such as winging of the scapula or excessive shoulder elevation. 
ROM that is WNL – NOT TESTED
· Forward flexion: 160-180 degrees
· Extension: 50-60 degrees
· Internal Rotation: 80-90 degrees
· External Rotation: 80-90 degrees
· Abduction: 180 degrees
What three tests are included in a test cluster for ruling up/down subacromial impingement? 
Painful Arc of Motion: Assess pain during active abduction, particularly between 60-120 degrees
Hawkins Test: Perform to assess for pain with subacromial impingement 
Resisted External Rotation (ER): Test for pain and weakness during resisted ER at 0 degrees or 90 degrees abduction.
Why is using a cluster of tests better than a single special test?
Individually, these tests have lower sensitivity and specificity, but in combination, they offer a reliable method for diagnosing or ruling out rotator cuff dysfunction, making it more accurate than relying on a single test.
3/3 Positive Tests: Strongly indicates rotator cuff pathology/subacromial impingement.
0/3 Positive Tests: Strongly suggests the absence of rotator cuff pathology/ subacromial impingement
What are the 4 rotator cuff muscles? Describe the isolated (open chain) function of each rotator cuff muscle. 
Supraspinatus – shoulder abduction (test this muscle at 90 degrees abduction)
Infraspinatus and teres minor – shoulder external rotation (test these muscles with 90 degrees bent elbow at midline)
Subscapularis – shoulder internal rotation (test this muscle with 90 degrees bent elbow at midline)
State the purpose of the following special tests for shoulder joint pathology (no expectation to demonstrate)
Speed’s Test: helps to rule up or down a SLAP tear (labral tear).
Hawkins-Kennedy Test: helps to rule up or down subacromial impingement.
Neer’s Impingement Test: helps to rule up or down subacromial impingement.
External Rotation (ER) Lag Sign or pain with resisted ER: helps to rule up or down infraspinatus and teres minor involvement
Full Can and Empty Can Test: helps to rule up or down supraspinatus involvement. Empty can is more aggressive because the GHJ is IR. 
Pain with resisted IR: helps to rule up or down subscapularis involvement. 
Movement Analysis 
What is Scapulohumeral rhythm? 
· Scapulohumeral rhythm refers to the coordinated movement between the glenohumeral joint (GHJ) and the scapulothoracic joint (STJ) during shoulder elevation (e.g., abduction or flexion).
· The movement ratio is typically 2:1, meaning for every 2 degrees of GH joint motion, there is 1 degree of ST joint motion. 
· For full shoulder elevation, approximately 120° occurs at the GH joint and 60° at the ST joint
Why is maintaining proper scapulohumeral rhythm crucial for shoulder function?
Preservation of Length-Tension Relationships:
Proper scapulohumeral rhythm helps maintain the optimal length-tension relationship of the glenohumeral and scapular muscles, ensuring that muscles operate efficiently throughout their range of motion.
Enables Proper Biomechanics:
It ensures smooth and coordinated shoulder movements, reducing the risk of abnormal loading and wear on the articular surfaces and surrounding connective tissues.
Injury Prevention: when the shoulder girdle functions with normal movement patterns, there is a significantly reduced likelihood of injury to the joint surfaces, the muscles and connective tissues around the joint.
How should scapulohumeral rhythm be assessed during a movement analysis?
Observe open chain shoulder abduction from a posterior view on a clearly visible scapula. 
Initial motion should be dominated by the GH joint, where the humerus moves with minimal scapular involvement.
Mid-range motion should involve more equal contribution from both the GH and ST joints. 
End-range should be dominated by the ST joint. The inferior angle of the scapula should line up approximately to the middle of the ribcage at end range. 
Important to observe the quality of this rhythm and ensure symmetry between both sides.
What are common aberrant motion patterns when assessing scapulohumeral rhythm?
Initiate movement with shoulder elevation using their upper trap.
Decreased upward rotation of the scapula limiting end range motion. 
Lateral trunk lean to assist the upward rotation of the UE. 
In the case of aberrant motion patterns or decreased coordination of scapulohumeral rhythm, why is it likely that these deviations resolve in a similar closed chain motion?
Closed chain exercises facilitate increased core engagement, co-contraction of opposing muscle groups, and offer extrinsic stability through external forces such as gravity and ground reaction force. A stable environment allows for improved movement mechanics at the shoulder girdle.
Evolutionary Mismatch
Describe the evolutionary mismatch related to changes at the shoulder, and how it impacts shoulder stability and rotator cuff dysfunction. Are the anatomical evolutionary changes as significant compared to the hip and spine? Why?
Structural changes were not as dramatic compared to the lower extremities and spine because changes to the upper extremities were not required to transition to bipedal gait and therefore, were not exposed to external forces that influenced structural change. 
What anatomical changes have occurred at the shoulder compared to our last common ancestor? Why did they occur?
Transition from triangle to barrel shaped ribcage
This occurred as an adaptation to increase lung capacity supporting the need to forage greater distances in search of food. 
Transition from shoulder blade position from sagittal to frontal oblique orientation 
As a result of the barrel chest to improve endurance, the scapulothoracic joint adapted to the position of the ribs. It is important to understand that this shoulder blade adaptation was less influenced by a specific functional need of the shoulder but rather to accommodate greater lung capacity.
Transition to a smaller, more inferiorly positioned deltoid tuberosity
Even though the attachment site of the deltoid is smaller resulting in decreased power in modern humans, the distal migration of the deltoid tuberosity allowed for an improved mechanical advantage of the middle deltoid – making it more capable of reinforcing the supraspinatus and serving as an additional glenohumeral joint stabilizer in modern humans.
Transition to a smaller glenoid surface and decreased joint congruence
Why? In response to decreased force placed through joint surfaces due to transition from quadrupedal to bipedal gait, and therefore bone loss.
 Why did increased joint mobility occur at the shoulder?
Increased shoulder joint mobility is likely a byproduct of a smaller glenoid and a decrease in joint congruency instead of an evolutionary adaptation
Transition from a larger, hooked acromion to a smaller acromion
 Why? Similar to the glenoid surface, with decreased load bearing forces acting on the shoulder in bipedal gait relative to quadrupedal gait, the size and the curvature of the acromion decreased. Improved overhead motion appears to have occurred as a result of the bone loss in the acromion. 
What is a significant commonality between humans and our last primate ancestor that is unique from other quadrupeds?
Fused rotator cuff tendons
How has function changed over time? How does this impact modern risk of rotator cuff dysfunction?
Our last primate ancestor had a shoulder girdle that functioned in a closed chain and exposed to continuous compressive (walking quadrupedally) and distraction forces (swinging/hanging on branches). There was no need to manipulate heavy loads in an open chain.
Modern humans function primarily in an open chain and use their upper extremities to perform repetitive open chain movements of varied loads in sometimes awkward ranges of motion.
[bookmark: _ir1ntemdg43j]Though remarkably similar shoulder structures as primates, humans function primarily in an open chain which places greater demand on the rotator cuff to stabilize these open chain movements. Human shoulders are prone to overuse injuries and wear and tear over time due to these daily stresses. 
What is the cultural mismatch observed in current resistance training of the UE?
In modern culture, we perform progressive resistance exercises in an open chain, with heavy loads and in patterns that produce significant amounts of torque at the shoulder joint. 
Intervention / Treatment 
Why is CKC training preferred over OKC loading in the upper extremity?
A stable fulcrum allows increased stability independent of the rotator cuff. As such, the rotator cuff is not overworked, and muscles around the joint are able to be effectively strengthened.
What are the 4 steps of RC rehab using the RC evolutionary mismatch theory?
First component is rest and allow tissue time to heal
Next, tendon toughening exercises via long duration contractions below pain threshold
Why? The tendon is not comprised of the same tissue as the active muscle. It does not respond to stress in the same way.
Third, closed chain exercises strengthening the muscles around the scapulothoracic and glenohumeral joint
Lastly, restore function and strength in an open chain. 
[bookmark: _i96tami6qp72]Keep in mind, these phases will overlap over the rehab process. 
What is one example of a closed chain “push” exercise? 
What are the benefits of closed chain compressive forces on shoulder stability? 
Due to the hands being fixed on the ground, external forces including ground reaction and gravitational forces allow the GHJ to maintain a stable fulcrum throughout the range of motion without relying on the rotator cuff structure to stabilize. This allows the shoulder, and its associated muscles get stronger without causing undue stress to the RC tissue. 
Why would a resisted push-up be preferred to a bench press of the same load?
Bench press: restricts movement of the scapula requiring excess motion at the GHJ and offers less stability due to the OKC/unstable distal segment
Leads to excess strain and demand at the rotator cuff to provide stability, especially when the weight is being held at a long lever away from the body. 
What is one example of a closed chain “pull” exercise?  
What are the benefits of closed chain distraction/traction forces on shoulder stability occurring during suspension-based CKC exercises?
In CKC suspension-based exercises, the fixed position of the hands and gravitational pull of the body towards the ground creates a distractive force at the GHJ, allowing reflexive co-contraction of shoulder and core muscles. 
Why does this reflex occur? Distractive forces result in a neurological protective response to resist shoulder dislocation or instability.
The reflexive core and shoulder muscle co-contraction stabilizes the scapula on the thoracic spine, improves alignment of the scapula with the humerus and therefore increases shoulder girdle stability, normalizes movement patterns and allows for the GHJ to attenuate increased forces with less risk of injury.
Why would a pullup be preferred to a lat pulldown?
Lat pulldown: offers less stability due to the OKC/unstable distal segment and is performed with feet/seat fixed to the ground, resulting in minimal contraction of the core and shoulder girdle muscles and requires more effort from rotator cuff musculature to provide stability


Exercise List (with an intern): 
Practice setting-up and performing these exercises, and consider the following:
What muscles are targeted? 
When might you include these exercises in your intervention approach? 
How could you modify these exercises to make them easier, or more difficult?
What are some common movement errors or compensation patterns you might see?

1. Push Up
2. Pull/Chin Up
3. TRX Row
4. Isolated Rotator Cuff OKC Exercises

