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Your physical exam process
• Central to peripheral
• Examine bilaterally
• Check painful area 1st, then do routine

• Functional assessment (whole body screen: FMS etc)
• Spinal assessment
• Extremity assessment

• Inspection: Look, feel, move
• Palpation INCLUDING MOPAL 
• ROM, muscle test

• Stress/ortho tests
• Neuro (if needed)
• Other special tests (if needed)

• High performance testing
• Referral

Look at the whole body

Pain

Load

Load
Stability

Mobility

Mobility
Boyle, Michael. “A Joint-by-Joint Approach to Training.” T Nation. 20 June, 
2007. https://www.t-nation.com/training/joint-by-joint-approach-to-training.

Kinetic Chain: Ripple Effect
The Biggest impact on the joints is closest to it’s origin

https://mikereinold.com/the-problem-with-the-kinetic-chain-concept/ 

https://mikereinold.com/the-kinetic-chain-ripple-effect/

https://www.t-nation.com/training/joint-by-joint-approach-to-training
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Spiral line Superf / deep arm lines

Everything is connected!

11

Superficial Posterior Arm line

Trapezius Fingers

Kinetic chain checkpoints
• Big toe: 

• Ext
• Ankle: 

• Dorsiflex, pron/sup

• Knee: 
• Knee valgus, Terminal ext

• Hip: 
• Int rot, Hip ext / flex

• Lumbar: 
• Hyper lordosis? Stability?

• Thoracic: 
• Immobility, Rot, Ext, S/B

• Shoulder/Scapula: 
• Mobility & control

• Cervical: 
• Stability C4,5,6, Mobility: C0,1,2 , C6,7T1,2
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Combined elevation test Global ROM: An integration

Functional Movement 
Screen (2006)

Overhead squat



6/18/21

5

Kinetic chain
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INTRODUCTION 
 
KINETIC CHAIN 
The first elaboration of the kinetic chain in the context of human movement portrayed the concept as consecutively 
organised joints connecting rigid bony links to form a complex motor unit (Steindler 1955, Lefever 2005). In sport and daily 
activities, the kinetic chain is activated from a base of support and generated forces are transferred through the chain’s 
joints and links to distal segments (Karandikar et al. 2011). 
 
The optimal functioning of the shoulder in throwing is dependent on the coordination of all body segments of the kinetic 
chain, for generating, regulating and finally delivering forces (Kibler 1995, Seroyer et al. 2009). Each part of the body plays 
a specific role – the lower extremity and torso form the base to supply force, the shoulder channels and regulates the 
generated force and provides stability and finally, the arm and hand delivers the force to the ball or racket (Lintner et al. 
2008, Kibler et al. 2013). In short, the kinetic chain requirements for optimal functioning and their patho-mechanics are 
suggested to be dependent upon motor patterns, biomechanical, anatomical and physiological aspects (Bonarrigo 2017). 
 
The disabled throwing shoulder of the overhead athlete can be a result of a cascade effect; where deficits in one part of 
the kinetic chain, such as the legs or torso, could lead to greater demands more distally, resulting in the so-called “catch 
up” phenomenon, whereby enhanced function abilities are imposed on the distal segments making them vulnerable to 
injuries in order to guarantee the same level of performance in terms of force, ball speed generation and accuracy (van 
der Hoeven et al. 2006, Fortenbaugh et al. 2009, Tubez et al. 2015). Using the identified kinetic chain elements suggested 
for investigation as related to measurable motor patterns, anatomical and physiological aspects in Bonarrigo (2017) and 
the evaluation of existing tests present in literature for these elements in Lau (2017), a battery of tests for elements of the 
kinetic chain which increase the risk of a disabled throwing shoulder of the overhead athlete has been compiled. 
 
TESTS FOR THE KINETIC CHAIN 
 

 
 
GENERAL CLINICAL NOTES 
Tests 
The rest period between maximal strength trials is based on the recommended exercise-to-rest period ratios (1:12 to 1:20) 
for the phosphagen energy system being stressed, considering the highest percentage of maximum power exerted and 
duration of exertion falling under 10 seconds (Baechle et al. 2000). 
If the subject feels pain at any moment during any test (except for those designed to provoke symptoms), cease the test 
immediately and perform a thorough evaluation of the affected structure. 
 
 

4 

INTRODUCTION 
 
KINETIC CHAIN 
The first elaboration of the kinetic chain in the context of human movement portrayed the concept as consecutively 
organised joints connecting rigid bony links to form a complex motor unit (Steindler 1955, Lefever 2005). In sport and daily 
activities, the kinetic chain is activated from a base of support and generated forces are transferred through the chain’s 
joints and links to distal segments (Karandikar et al. 2011). 
 
The optimal functioning of the shoulder in throwing is dependent on the coordination of all body segments of the kinetic 
chain, for generating, regulating and finally delivering forces (Kibler 1995, Seroyer et al. 2009). Each part of the body plays 
a specific role – the lower extremity and torso form the base to supply force, the shoulder channels and regulates the 
generated force and provides stability and finally, the arm and hand delivers the force to the ball or racket (Lintner et al. 
2008, Kibler et al. 2013). In short, the kinetic chain requirements for optimal functioning and their patho-mechanics are 
suggested to be dependent upon motor patterns, biomechanical, anatomical and physiological aspects (Bonarrigo 2017). 
 
The disabled throwing shoulder of the overhead athlete can be a result of a cascade effect; where deficits in one part of 
the kinetic chain, such as the legs or torso, could lead to greater demands more distally, resulting in the so-called “catch 
up” phenomenon, whereby enhanced function abilities are imposed on the distal segments making them vulnerable to 
injuries in order to guarantee the same level of performance in terms of force, ball speed generation and accuracy (van 
der Hoeven et al. 2006, Fortenbaugh et al. 2009, Tubez et al. 2015). Using the identified kinetic chain elements suggested 
for investigation as related to measurable motor patterns, anatomical and physiological aspects in Bonarrigo (2017) and 
the evaluation of existing tests present in literature for these elements in Lau (2017), a battery of tests for elements of the 
kinetic chain which increase the risk of a disabled throwing shoulder of the overhead athlete has been compiled. 
 
TESTS FOR THE KINETIC CHAIN 
 

 
 
GENERAL CLINICAL NOTES 
Tests 
The rest period between maximal strength trials is based on the recommended exercise-to-rest period ratios (1:12 to 1:20) 
for the phosphagen energy system being stressed, considering the highest percentage of maximum power exerted and 
duration of exertion falling under 10 seconds (Baechle et al. 2000). 
If the subject feels pain at any moment during any test (except for those designed to provoke symptoms), cease the test 
immediately and perform a thorough evaluation of the affected structure. 
 
 

Weakness / relative weakness
• Relative weakness

• Muscle spasm
• Eccentric loading

• Injury

• Eccentric leading & deceleration of limb
• Rotator Cuff

• Eccentric training as a new approach for rotator cuff tendinopathy: Review and perspectives.
Camargo PR, Alburquerque-Sendín F, Salvini TF.World J Orthop. 2014 Nov 18;5(5):634-44. 

• Elbow / wrist
• Does effectiveness of exercise therapy and mobilisation techniques offer guidance for the 

treatment of lateral and medial epicondylitis? A systematic review. Hoogvliet P, Randsdorp MS, 
Dingemanse R, Koes BW, Huisstede BM.Br J Sports Med. 2013 Nov;47(17):1112-9.

•
An exercise programme for the management of lateral elbow tendinopathy.Stasinopoulos D, 
Stasinopoulou K, Johnson MI.Br J Sports Med. 2005 Dec;39(12):944-7.

• Distal Biceps and Triceps Injuries. Beazley JC, Lawrence TM, Drew SJ, Modi CS.Open Orthop 
J. 2017 Nov 30;11:1364-1372.

Kinetic chain: 
Manipulation + exercise
• Manipulation + exercise better than exercise alone

• Moderate evidence for short-term and mid-term effectiveness for the 
manip cervical and thoracic spine as add-on therapy to concentric and 
eccentric stretching plus mobilisation of wrist and forearm.

• Does effectiveness of exercise therapy and mobilisation techniques offer guidance for 
the treatment of lateral and medial epicondylitis? A systematic review. Hoogvliet P, 
Randsdorp MS, Dingemanse R, Koes BW, Huisstede BM.Br J Sports Med. 2013 
Nov;47(17):1112-9.

• The effectiveness of passive physical modalities for the management of soft tissue 
injuries and neuropathies of the wrist and hand: a systematic review by the Ontario 
Protocol for Traffic Injury Management (OPTIMa) collaboration. D'Angelo K, Sutton D, 
Côté P, Dion S, Wong JJ, Yu H, Randhawa K, Southerst D, Varatharajan S, Cox 
Dresser J, Brown C, Menta R, Nordin M, Shearer HM, Ameis A, Stupar M, Carroll LJ, 
Taylor-Vaisey A.J Manipulative Physiol Ther. 2015 Sep;38(7):493-506.

• Manipulation of the wrist for management of lateral epicondylitis: a randomized pilot 
study. Struijs PA, Damen PJ, Bakker EW, Blankevoort L, Assendelft WJ, van Dijk 
CN.Phys Ther. 2003 Jul;83(7):608-16.

Elbow

https://pubmed.ncbi.nlm.nih.gov/25405092/
https://pubmed.ncbi.nlm.nih.gov/23709519/
https://pubmed.ncbi.nlm.nih.gov/16306504/
https://pubmed.ncbi.nlm.nih.gov/29290876/
https://pubmed.ncbi.nlm.nih.gov/23709519/
https://pubmed.ncbi.nlm.nih.gov/26303967/
https://pubmed.ncbi.nlm.nih.gov/12837122/
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Elbow: Inspection
•Observe

•Posture of the elbow

•Gross deformity

•Cubital creases

•Areas of cuts / scars

•Swelling

•Compare bilaterally

•Check 

•Wrist, Shoulder, Spine

Elbow: 
Traction & compression

1. Med = Traction
• UCL
• Ulnar n

2. Lat = Compression
• OCD
• Radial neck/head 

fracture

3. Post = Shear
• Epiphyseal Stress 

fracture

Distal bicep rupture: Hook test

https://www.youtube.com/watch?v=7fcDs0H3-xo

Nerve distributions

https://healthjade.net/ulnar-nerve/
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ULTT

https://www.youtube.com/watch?v=rir6x6Iiqc4

https://www.pinterest.com.au/pin/511580838923603884/

Nonoperative Management of Cervical Radiculopathy.Childress 
MA, Becker BA.Am Fam Physician. 2016 May 1;93(9):746-54.

Ulnar nerve

Cubital tunnel: Ulnar nerve
Scratch collapse test Elbow: Epicondylopathy

https://pubmed.ncbi.nlm.nih.gov/27175952/
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Elbow: collaterals

0° &   30°

Elbow: Instability (Driscoll’s test)

Fracture Assessment

Wrist:    https://www.youtube.com/watch?v=exM8hkI7aV4

Humerus:    https://www.youtube.com/watch?v=lC69jy510UM

1. Trauma
2. Older than 55
3. 4 step test
4. Dark, black bruising?
5. Percussion, light palpation
6. Squeeze test
7. Resisted isometrics
8. Limited ROM

Elbow extension test: Fracture
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Wrist/Hand
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Wrist / Hand: Inspection
•Observe

•Posture of the hand
•Gross deformity
•Palmar creases
•Areas of cuts / scars
•Swelling

•Compare bilaterally
•Check 

•ELBOW, Shoulder, Spine

Vascular injuries: Ball sports Finger vascularisation
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Hand vasculature: Allen’s test Intersection Syndrome

De Quervain’s tenosynovitis Wrist Instability: Watson’s test
Removal of the thumb causes a “click” or “thud” indicating instability
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Wrist: TFCC Piano Key Sign & 
Examination of DRUJ Instability

https://www.youtube.com/watch?v=E6XOoS-YL3Q

Lunotriquetral Ballottement Test _ 
Shuck Test Scaphoid fracture
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Wrist: Carpal tunnel syndrome

Compression test

Tinel’s sign Phalen’s test
Thumb

ROM: Thumb Thumb: Radial Collateral
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Thumb: Ulna collateral Immobility: Arthritis

Fingers
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ROM & Collaterals
Hand / fingers

Be specific

Finger exam: Specificity

Finger: Mallet finger

1. Fixed flexion deformity
2. Extensor lag
3. Xray: for avulsion

Finger: FDL avulsion / 
Jersey finger
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Finger fracture: Extension Finger fracture: Flexion

Thank you! Outcome measures

http://www.orthoscores.com/
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Outcome measures

http://www.orthoscores.com/

Outcome measures


