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Clinical reasoning in 
shoulder pain

Rod Whiteley, PhD
Aspetar

Key points

• Clinical reasoning is our superpower
• We must try to make a tissue-specific 

diagnosis (even when we can’t)
• Predicting and documenting our 

interventions and outcomes is central to 
all of this

Key points

• Non-traumatic shoulder pain can be 
classified and managed according to 
presentation

• “Impingement”, long head of 
biceps/SLAP, Acromio-clavicular joint 
pain, and frozen shoulder can be 
diagnosed (even if we’re not really sure
where the pain is coming from)

• Management will change according to 
your diagnosis

“You can’t diagnose 
anything, so don’t 

bother trying, and just 
give everyone the 
same treatment”
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Make a diagnosis

Make an outcome 
prediction

Measure your 
outcomes

Importance of assessment
Make a tissue-specific diagnosis or prove that you can’t
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Diagnosed 
pathology with 

clear 
management 
implications

No clear 
pathology but 

pain ±
disability

Clear 
pathology not 
related to pain 

± disability

Diagnosed 
pathology with 

clear management 
implications

No clear 
pathology but 

pain ± disability

Clear pathology 
not related to 

pain ± disability

Diagnosed 
pathology with clear 

management 
implications No clear pathology 

but pain ± disability

Clear pathology not 
related to pain ±

disability

Clear pathology, short time-frame
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Diagnosed 
pathology with 

clear 
management 
implications

No clear 
pathology but 
pain to pain ±

disability
Clear 

pathology not 
related to pain 

± disability
Diagnosed 

pathology with 
clear management 

implications

Clear 
pathology not 
related to pain 

± disability

No clear 
pathology but 

pain ±
disability

Diagnosed pathology 
with clear 

management 
implications

Clear 
pathology not 
related to pain 

± disability
No clear 

pathology but 
pain to pain ±

disability

Pathological syndrome
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Acromioclavicular joint
Sternoclavicular joint

Adhesive capsulitis

Glenhohumeral osteoarthritis

Acromioclavicular osteoarthritis

Instability

Joint trauma
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biceps tendon

Biceps anchor 

Thoracic outlet syndrome
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Latissimus Dorsi
Teres  Major

Glenoid labrum

Sub-acromial Bursa
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Instability
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Multi-directional
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Cuff tendon pathology

Supraspinatus
Infraspinatus
Subscapularis

Acromioclavicular joint

Sternoclavicular joint

Adhesive capsulitis

Glenhohumeral osteoarthritis

Acromioclavicular osteoarthritis Instability

Joint trauma

Long head of 
biceps tendon

Biceps anchor 

Thoracic outlet syndrome

Cervical referred

Rheumatoid arthritis

Latissimus Dorsi
Teres  Major

Glenoid labrum
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Impingement Instability Throwing A-C Joint

Frozen 
shoulder

Thoracic 
Outlet SLAP

Impingement Instability Throwing A-C Joint

Frozen 
shoulder

Thoracic 
Outlet

SLAP

Impingement

Instability

Throwing

A-C Joint

Frozen 
shoulder

Thoracic 
Outlet

SLAP (and 
long head 
of biceps
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Innervation

• Free nerve endings were noted in the surrounding connective tissue. 
• Occasional free nerve endings were noted in the fibro-cartilage tissue 

of the labrum and these appeared only in the peripheral half.
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Impingement

Instability

Throwing

A-C Joint

Frozen 
shoulder

Thoracic 
Outlet

SLAP (and 
long head 
of biceps

Impingement

Instability

Throwing

A-C Joint

Frozen 
shoulder

Thoracic 
Outlet

SLAP (and long 
head of biceps

“Impingement”

(Mostly) it’s not
impingement of the 
acromion, it’s a 
tendinopathy

Tendinopathy is best 
managed with graded 
exercise, but it takes 
time
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Symptoms, 
mechanism, 
examination

What’s the response to conservative 
treatment (Loading, NOT passive 
treatments – modalities, manual 

therapy, taping)

“True” impingement 
signs (injections) 

positive?

Improving?

Keep loading it

Something 
else is wrong Maybe this guy needs 

to talk to a sensible 
surgeon

“Subacromial impingement”
• Jaravay JF. Sur la luxation du tendon de 

la longue portion du muscle biceps 
humeral: sur la luxation de tendons 
des muscles peroniers latercux. Gaz 
Hebd Med Chir 1867;21:325.

• Neer CS II. Anterior acromioplasty for 
the chronic impingement syndrome of 
the shoulder. A preliminary report. J 
Bone Joint Surg 1972; 54A: 41. 

“Sub-acromial syndrome” (Impingement)

• “It hurts here – deep in the 
top of my shoulder, and can 
run down my arm”

• “It hurts to sleep on it”
• “Sometimes it catches and 

gives me a really sharp 
pain”
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SAI: reactive acromial changes

• Neer 1972: 8 of 19 
• (Budoff et al 1998: 20 of 79)
• Recommendation: 

Acromioplasty: 
100%

Cuff Tears and SAI

• Ozaki et al 1988 200 cadaveric shoulders:
Lesion on undersurface of anterior 1/3 of acromion always associated 

with a RCT
• Reverse is not true

Pathophysiology: tear site

• Uthoff et al 1998 Ozaki et al 1988: 
Cadaveric study: vast majority 
undersurface tears

• Loehr & Uthoff 306 degenerative 
cuffs 1987: articular side, near the 
insertion

• Payne et al: 91% of 43 athletes with 
partial thickness tears: 
undersurface
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Graichen 1999

• Beyond 120° of abduction the entire supraspinatus footprint 
is medial to the acromion

Shoulders are different, but 
are they?

• It’s just tendonopathy
(mostly)

• Tendons don’t know they’re 
in the shoulder or leg
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The anatomy is the same, only 
different

49 50
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Why don’t we see many tendon tears of the 
deltoid?

“Muscle”

Tendon Fibro-
cartilage

Calcified 
Fibrocartilage

Tide-
mark

Bone
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InsertionalMid-portion

PoorGoodPoorGood

(n=21)(n=10)(n=11)(n=90)

80±1168±774±1967±19VAS activity 
week 0

75±1113±1365±2610±14VAS activity 
week 12 

5±978±1813±2483±17Subjective 
recovery

Insertional tendinopathy

“Muscle”

Tendon

Supraspinatus Deltoid In vivo evaluation of rotator cuff internal impingement during scapular plane abduction in asymptomatic individuals

Journal Orthopaedic Research, Volume: 41, Issue: 4, Pages: 718-726, First published: 26 July 2022, DOI: (10.1002/jor.25423) 
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In vivo evaluation of rotator cuff internal impingement during scapular plane abduction in asymptomatic individuals

Journal Orthopaedic Research, Volume: 41, Issue: 4, Pages: 718-726, First published: 26 July 2022, DOI: (10.1002/jor.25423) 

The dashed line represents the estimated undersurface of the rotator cuff in the free tendon and insertional footprint regions

Journal Orthopaedic Research, Volume: 41, Issue: 4, Pages: 718-726, First published: 26 July 2022, DOI: (10.1002/jor.25423) 
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“Neutral” cuff, long lever

• Supine, Sidelying

• Weights

• Weights + elastic (“artificial gravity”)

69 70

71 72



22/11/2024

19

73 74

75 76



22/11/2024

20

Rotational strength testing: Break test
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Diagnosed 
pathology with 

clear 
management 
implications

No clear 
pathology but 
pain to pain ±

disability
Clear 

pathology not 
related to pain 

± disability

Diagnosed pathology 
with clear 

management 
implications

Clear 
pathology not 
related to pain 

± disability
No clear 

pathology but 
pain to pain ±

disability
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https://www.musculoskeletalframework.net/

~US$13 (less for other languages)
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Assess / 
diagnose

Intervene

Reassess, 
revise as 

appropriate
Agree on a 

plan

Make a 
prediction

Make a 
prediction

Intervene
Reassess, 
revise as 

appropriate

Agree on a 
plan

Assess/ 
diagnose

Pathology with clear 
management 
implications

Pathology, not 
related to 

presenting problem

No clear pathology, 
but pain and/or 

disability

Intervene
Reassess, 
revise as 

appropriate

Agree on a 
plan

“If I’m right, this should 
make your pain feel a fair 

bit better right now”

“If I’m right, in about 4 
weeks, you should be 

feeling maybe half your 
pain when you lift your 

arm up”

“If I’m right, your 
hamstring strength 

should be about 90% and 
you should be running 
about 90% of your top 

speed in about 3 weeks”

Assess/ diagnose

Make a 
prediction

Intervene
Reassess, 
revise as 

appropriate

“I’m not very good at 
explaining these things, 
but it’s important you 

understand what’s going 
on here. 

So for my benefit, to see 
if I’ve done my job 

properly, when you get 
home, what are you 
going to tell people:
is wrong, and what is 

going to happen?”

Assess/ diagnose

Make a 
prediction

Agree on 
a plan
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Intervene

“This really should 
be better by now. I’d 
like to go through all 

those tests we did 
again, and ask a few 

more questions to 
be sure we aren’t 
missing anything 

here”

Assess/ diagnose

Make a 
prediction

Agree on a plan

Reassess, 
revise as 

appropriate

Record your input 
and output 
parameters:

Sets, reps, load etc.;
Associated pain, 

function, 
performance

Assess/ diagnose

Make a 
prediction

Agree on a plan

Intervene

Reassess, revise as 
appropriate
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Atraumatic shoulder pain 
assessment

Rod Whiteley, PhD
Aspetar Sports Medicine Hospital

Subacromial impingement 
syndrome/cuff pathology

“DIME”

• (ie, shoulder pain worsened with overhead activities; nighttime pain), negative traditional rotator 
cuff examination (no pain or weakness on full can or empty can tests, no weakness or inability to 
lift hand from the sacrum on the lift-off test, and no pain or weakness on external or internal 
rotation strength tests)

PPV: 20%
NPV: 96%

PPV: 18%
NPV: 100%

PPV: 100%
NPV: 16%

Whipple

1 2
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Posterior Capsule

13 14

15 16
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O’Brien’s Capsular ‘sling’/hammock

Capsule and rotation
• Abd 90° + ER = Ant capsule
• Abd 90° + IR = Post capsule

Capsular sling Posterior Capsular Tightness

• Lin Man Ther (2006)

19 20
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Posterior capsule
• Standard arm position (shoulder 
rotation and elbow flexion)

• Palpate scapula for first 
movement

• 5° - 30° past vertical (bubble 
inclinometer)

Hawkins-Kennedy as ROM

• 90° flexion
• “Quiet” shoulder
• Passive ROM

• Note limiting factor (Pain or stiff)

Practice

• IR & ER with HHD (“DIME” – resisted ecc abd through ROM)
• Resisted flexion (Whipple)
• ROM:

• Posterior Capsule ROM assessment
• Hawkins position
• Hadd ROM
• Rotational ROM at 90, ER by side

• Upper Cut, Bear Hug, Belly press, (Scissors)

SLAP/long head of biceps

25 26
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Labral Signs

Crank
O’Brien’s Active 

Compression 
Sign

Kibler’s Anterior 
Slide Biceps Load II

Resisted External 
Rotation 

Supination

31 32

33 34
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Crank

Liu et al 1996
+LR: 13
-LR: 0.097

O’Brien’s

‘The patient was asked to forward 
flex the affected arm 90º with the 
elbow in full extension. The patient 
then adducted the arm 10º-15º 
medial to the sagittal plane of the 
body. The arm was internally 
rotated so that the thumb pointed 
downward. The examiner then 
applied a uniform downward force 
to the arm. With the arm in the 
same position, the palm was then 
fully supinated and the maneuver 
was repeated.’ 

O’Brien et al 1998

Biceps Load II
• The arm to be examined is elevated to 120° and 

externally rotated to its maximal point
• Elbow in 90° flexion and the forearm in the supinated 

position. 

• Patient is asked to flex the elbow while resisting the 
elbow flexion by the examiner

• +ive: Pain in elbow F or ’d P in elbow F
• -ive: Pain ’d Elbow F or ºP Elbow F

127 Consecutive, double blind 
(A/S)

+L.R.: 26.3

-L.R.: 0.11

Anterior Slide

• Kibler, Arthroscopy, 1995, 11 3
296-300

• +LR: 9.2
• -LR: 0.24

Resisted Supination External Rotation 
(Myers et al, AJSM 2005) +LR: 4.55

-LR: 0.21

Practice

1. Crank
2. O’Brien’s Active Compression Sign
3. Kibler’s Anterior Slide
4. Biceps Load II
5. Resisted External Rotation Supination
6. Upper Cut (long head of biceps)
7. F/E/Supination (long head of biceps)

37 38

39 40

41 42



22/11/2024

8

Acromioclavicular joint

Acromioclavicular joint

• Traumatic v gradual onset
• 14% Prevalence (primary care, local anaesthetic)

A-C diagnosis – History & presentation

• Repeated, overhead, high load, “push”
• Pain location

A-C versus SAI

• JSES 2003, 12, 599 – 602
• 37 consecutive Tossy I & II, 6.3 Yr Follow-up
• 4 lost to follow-up
• 27% required surgery (mean 26 months)
• 48% residual symptoms

43 44

45 46
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A-C joint and painful weak Int Rot

• Traumatic origin
• Often footballers 

(differentiate)
• Atraumatic origin in 

weight training -
commonly “chest”
exercises

49 50

51 52
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Case History

• Abrupt onset
• Intolerable, worrying pain
• No history of trauma
• Changed work practice

Scapular posture

A-C joint

• A-C Vs All pathology
• 13.1kg Vs 10.5kg

• IRINJ < ERINJ
• 3 X incidence

9.00

9.50

10.00

10.50

11.00

11.50

12.00

12.50

13.00

13.50

14.00

All pathology A-C joint

Internal Rotation

p<0.0001

A-C joint
• Resisted internal 

rotation (not external) 
painful and weak

• worsens

55 56
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AC joint summary
• “Chest” exercises
• Pain pattern
• Physical exam, imaging might be required
• Can be significantly disabling
• Think about scapular positioning (and changing loads) in your 

management

A-C joint examination
Chronopolous et al 
Diagnostic value of 

Physical Tests for 
Isolated Chronic 

Acromioclavicular
Lesions AJSM 32, 

(3) 2004 655-61

• O’Brien’s

• Cross-Body 
Adduction

• Resisted 
Extension

Chronopolos et al 2004

Diagnostic Value of Combined Examination

Acc’cyN.P.V.P.P.V.Specif.Sensit.

% (n/N)% (n/N)% (n/N)% (n/N)% (n/N)Test
93 
(294/315)

96 
(290/302)

31 (4/13)97 (4/13)25 (4/16)All 3

89 
(279/315)

99 
(266/269)

28 
(13/46)

89 
(266/299)

81 
(13/16)≥ 2

75 
(237/315)

100 
(221/221)

17 
(16/94)

74 
(221/299)

0 (16/16)≥ 1

All 3: +L.R.: 8.33

-L.R.: 0.77

≥2: +L.R.: 7.3

-L.R.: 0.21

Diagnosis & Examination

• History
• Pain pattern

• Imaging
• MR
• XR

• O’Briens position 1 (“on top”)
• Cross-Body
• Resisted Extension
• Palpation

Practice

• (O’Brien’s Active Compression, part 1)
• Cross-Body Adduction
• Resisted Extension
• Palpate A-C joint – mark this first

61 62

63 64
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Inducing cell changes requires 
loading
Injection therapies haven’t worked…and nor will they until they can target Piezo-1

1 2

3 4

5 6
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Longitudinal muscle stem cell migration Muscle stem cell division

7 8

9 10

11 12
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Loading Piezo1, satellite cells
New muscle, 
more muscle

Loading & tendinopathy, “Training in the 
presence of an injury”

• Current load

• Desired/required load

Synthesis has an upper limit (degradation doesn’t) Time course

13 14

15 16

17 18
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Tendon response depends on load

•Sustained (iso) load (30-60s) 
uncrimping – 3-6 reps
•Stretch-shortening – 6-10 mins 
every 8-10 hours

19 20

21 22

23 24
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“Cross-links are 
like your 

teenaged kids…”

Keith Baar

Education

Tendon explanation to patients

• These blue background slides are for information only – don’t use 
these in the patient explanation, just notes for myself

25 26

27 28

29 30
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Tendon

• Connect a muscle to a bone
• Muscle: “makes the force” 
• Tendon: cable attached to the 

engine
• Muscles grow:
• Tendons grow:

• Muscles “burn” and get tired
• Tendons get stretched “steel 

cables”
• 4 weeks
• 12 weeks

“healthy” v “damaged” tendons

• Mostly grow your tendons up until ~20
• After then, harder to change tendons – maybe ~10% remodeling
• Slow to regrow (like bones)
• “Damage” to tendons probably like wrinkles on skin

Tendons change through your life

• Mostly active until about 20
• After then change depending on exercise, but slowly
• One day on, at least one day off
• “Trigger” for loading

“Ultrasound” tendon
“Simple” tendon – straight cable
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Tendons change with loading

Loading
• Fast increase (too much)
• Slow increase
• Slow or fast decrease

Tendon change
• Swollen & painful
• More, and stronger tendon
• Less (and weaker) tendon

31 32
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“Reactive” versus “Degenerative”

“Reactive”
• Big increase in tendon load 

(compared to what you’re used 
to)

• Quickly swells up
• Quite painful
• Needs some rest
• Fairly quick to recover
• Why did this overload?

“Degenerative”
• Maybe a small injury
• Maybe natural ageing
• “Warms up”
• Need to grow more tendon
• (Probably won’t ‘fix’ the 

damaged part – this doesn’t 
matter)

Degenerative

• Where are you now?
• Where do you need to get to? (Worst case scenario)
• Small steps

Muscles

SpeedType

FastCable/Free
Weights

SlowElastic

Cable - Fast Cable - Slow
Elastic - Fast Elastic - Slow

37 38
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4 simple options cover cuff & scapula

• Push
• Pull
• Flex
• Extend

@KorakakisV
@vasileios_korakakis

Supraspinatus

Infraspinatus

Low activation

Infraspinatus
Moderate activation

43 44
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Infraspinatus

High & very high
activation

Exercises for Subscapularis
Low activation

Moderate activation

High & very high
activation

Exercises for Teres Minor Exercises for Teres Minor

Exercises for Teres Minor

The “best” 
exercise 

for rotator 
cuff

49 50
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Scapular stabilizers rehabilitation
Trapezius (upper-mid-lower)

Movements

Push Pull Flex

ExtendAbduct Adduct

Internal 
Rot’n

External 
Rot’n

ROM

Proprio

Impact

Inner range

Isometric

Controlled

Outer range

Eccentric

Maximum 
intent

Mid range

Concentric

Low load High load

Push Foundation

Isolation

Compound
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Push Foundation

Isolation

Compound

Push
Foundation

Isolation

Compound

Push
Foundation

Isolation

Compound

Push Pull Flex

ExtendAbduct Adduct

Internal 
Rot’n

External 
Rot’n

ROM

Proprio

Impact

Inner range

Isometric

Controlled

Outer range

Eccentric

Maximum 
intent

Mid range

Concentric

Low load High load

Abduction
Foundation

Isolation

Compound
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Abduction

Foundation

Isolation

Compound

Abduction
Foundation

Isolation

Compound

(Rotational) range of motion

Hawkins-Kennedy as ROM

• 90° flexion
• “Quiet” shoulder
• Passive ROM

• Note limiting factor (Pain or stiff)

67 68
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