4/27/21

IAOM -US

EVIDENCE PLUS – SHOULDER
CONSERVATIVE MANAGEMENT

VICENTE MAURI PT, SCD, COMT
ANCHORAGE, ALASKA

1

2

IAOM -US

IAOM -US
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https://datasciencebeginners.com/2018/09/29/normal-distribution/
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Cohort Studies
Case Controlled / Case Series
/ Reports
Background Information / Expert
Opinion
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Patient’s concerns are found at the center of practice
Clinician’s observations, judgm ent, and decisions
that com prise sound clinical reasoning

?

Evidence ‘spokes’ serves as support for appropriate
clinical behaviors and decisions (different form s of
evidence)
Biopsychosocial constructs and practices com prise the
wheel’s ‘rim ,’ providing a foundation for consistent care
The clinician’s system atic m anagem ent approach serves
as the m anagem ent ‘tire,’ providing a conduit of care to
the patient

This new model for evidenced- informed practice seeks to return the
patient and the clinician’s expertise back to the equation’s epicenter, so to
encourage innovative practice.
Phillip S. Sizer Jr., PT, PhD,, Manuel Vicente Mauri , PT, ScD,, Kenneth Learman , PT, PhD,, Clare Jones , PT, BS,, Norman ‘Skip’ Gill , PT, DSc,, Chris R. Showalter, PT, &
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Metacognition

CR

How/Where to start?

Experience
Beliefs

Facts
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Habits

CT
Arguments
Decisions

Strong
Weak
Health
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Symptomatic Shoulder: Causes and consequences

Michener LA, McClure PW and Karduna AR. Anatomical

biomechanical mechanisms of subacromial
impingement syndrome. Review Clin Biomech (Bristol,
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Pheasant S. Cervical

contribution to functional
shoulder impingement: two case reports. The
International Journal of Sports Physical Therapy.
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Avon). 2003;18(5):369-79.

Symptomatic Shoulder: Causes and consequences

2016;11(6):1980

Keshavarz R et al. The

role of scapular kinematics in
patients with different shoulder musculoskeletal
disorders: A systematic review approach. J Bodyw

Hunter DJ et al. Relationship

between shoulder
impingement syndrome and thoracic posture. Phys

Mov Ther. 2017;21(2):386-400

Re
vie
w

Ther. 2020;100:677–686.
Kijima T, et al. In

vivo 3-dimensional analysis of
scapular and glenohumeral kinematics:
comparison of symptomatic or asymptomatic
shoulders with rotator cuff tears and healthy
shoulders. J Shoulder Elbow Surg. 2015. PMID: 26234667
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Barrett E et al. Is

thoracic spine posture associated with
shoulder pain, range of motion and function? A
systematic review. Man Ther. 2016 Dec;26:38-46.
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Muscle Fatigue … Muscle Inhibition

• GHJ: Excessive superior or anterior humeral head translations = subacromial
impingement and rotator cuff degeneration

• Sternoclavicular joint will be in direct relationship to
scapular translation
• An increase in thoracic spine flexion has also resulted in
a decrease in the amount of elevation of the
glenohumeral joint

• Decreased voluntary
contraction capacity
• Delayed onset (muscle
activation)
• Inadequate muscle
relaxation

Photo by Robert Collins on Unsplash

• Weak or dysfunctional scapular musculature, fatigue of the
infraspinatus and teres minor, and changes in thoracic and
cervical spine posture have all demonstrated a change in
scapular kinematics

=

Inhibition

Relaxation…Activation à Strengthening

Michener LA, McClure PW and Karduna AR. Anatomical and biomechanical mechanisms of subacromial impingement syndrome. Review Clin Biomech (Bristol,
Avon). 2003;18(5):369-79.
Keshavarz R et al. The role of scapular kinematics in patients with different shoulder musculoskeletal disorders: A systematic review approach. J Bodyw Mov
Ther. 2017;21(2):386-400
Kijima T, et al. In vivo 3-dimensional analysis of scapular and glenohumeral kinematics: comparison of symptomatic or asymptomatic shoulders with rotator cuff
tears and healthy shoulders. J Shoulder Elbow Surg. 2015. PMID: 26234667
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Randy Neblett and Yoheli Perez (2010) Surface Electromyography Biofeedback Training to Address Muscle Inhibition as an Adjunct to Postoperative Knee
Rehabilitation. Biofeedback: Summer 2010, Vol. 38, No. 2, pp. 56-63
Hopkins & Ingersoll. Arthrogenic Muscle inhibition: A Limiting Factor in Joint Rehabilitation April 2000. Journal of sport rehabilitation 9(2):135-159
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Symptomatic Shoulder: Causes and consequences

• SIS include weakness of the supraspinatus and infraspinatus.
• Potential association with forward head posture contributing
to a possible intermittent C5 nerve root compression.
• Maximum shoulder ROM is greater in erect postures
compared to slouched postures, in people with and
without shoulder pain.

Photo by Robert Collins on Unsplash

• Individuals with SIS had a greater thoracic kyphosis and less
extension ROM than age- and gender-matched healthy
controls.

Clinicians could consider addressing the thoracic and
cervical spine in patients with SIS.
Hunter DJ et al. Relationship between shoulder impingement syndrome and thoracic posture. Phys Ther. 2020;100:677–686.
Pheasant S. Cervical contribution to functional shoulder impingement: two case reports. The International Journal of Sports Physical Therapy. 2016;11(6):1980
Barrett E et al. Is thoracic spine posture associated with shoulder pain, range of motion and function? A systematic review. Man Ther. 2016 Dec;26:38-46.
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Rotator Cuff: Quality of current evidence?
characteristics are poorly
reported in exercise trials in tendinopathy: A
systematic review. Phys Ther Sport. 2020;16;48:43-53.

Barrett E et al. Physical

Therapy Management of
Non-Traumatic Shoulder Problems Lacks HighQuality Clinical Practice Guidelines: A Systematic
Review With Quality Assessment Using the AGREE
II Checklist. J Orthop Sports Phys Ther. 2020;25;1-29.
Rotator Cuff Disorders: A
Systematic Review of Clinical Practice Guidelines
and Semantic Analyses of Recommendations. Arch

• No high quality, contemporary Clinical Practice Guidelines
(CPGs) to guide physical therapy management of nontraumatic shoulder pain.
• BUT… recommended active treatment modalities
• most commonly recommended return-to-work strategies
included intervening early, use of a multidisciplinary
approach, and adaptation of work organization.
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Doiron-Cadrin P et al. Shoulder

Rotator Cuff: Quality of current evidence

• Participant characteristics are poorly reported
(tendinopathy).
• limits the external validity of findings.
• 'applicability' and 'editorial independence’

Auliffe SM et al. Participant

Phys Med Rehabil. 2020;101(7):1233-1242.
A. Smythe et al. Physiotherapists

deliver management broadly
consistent with recommended practice in rotator cuff tendinopathy:
An observational study. Musculoskeletal Science and Practice 47 (2020) 102132
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• The development of more rigorous CPGs is warranted
Auliffe SM et al. Participant characteristics are poorly reported in exercise trials in tendinopathy: A systematic review. Phys Ther Sport. 2020;16;48:43-53.
Barrett E et al. Physical Therapy Management of Non-Traumatic Shoulder Problems Lacks High-Quality Clinical Practice Guidelines: A Systematic Review With
Quality Assessment Using the AGREE II Checklist. J Orthop Sports Phys Ther. 2020;25;1-29.
Doiron-Cadrin P et al. Shoulder Rotator Cuff Disorders: A Systematic Review of Clinical Practice Guidelines and Semantic Analyses of Recommendations. Arch
Phys Med Rehabil. 2020;101(7):1233-1242.
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Rotator Cuff: Recommendations RC

• Recommended strategies:
• Scapular exercise, rotator cuff exercise and isometric exercise.
• Less than 30.0%: proprioceptive or stretching
• Adjunctive management
• Massage and taping.
• 50% : treatment directed towards the thoracic or cervical spine (mobilization, dry
needling, myofascial therapy)
• 88%: education - activity modification in response to pain, risk factors and explore the
relationship between pathology and pain.
• Up to 3 months

Rotator Cuff: Physical Therapy?

Braun et al. Predicting

the outcome of conservative
treatment with physiotherapy in adults with shoulder pain
associated with partial- thickness rotator cuff tears – a
prognostic model development study. BMC Musculoskeletal
Disorders (2018) 19:329
Innocenti T et al. The

Ther. 2019;23(3):604-618.
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management of shoulder
impingement and related disorders: A systematic
review on diagnostic accuracy of physical tests
and manual therapy efficacy. J Bodyw Mov

• Integration with trunk and lower extremities: stepping appears preferable to squatting.
• Exercises with lower quadrant weight transference may reduce the demands on the
rotator cuff. nKC exercises may be preferable when the rehabilitation goal is to isolate
and strengthen the rotator cuff.

Pieters L et al. An

Update of Systematic Reviews
Examining the Effectiveness of Conservative
Physical Therapy Interventions for Subacromial
Shoulder Pain. J Orthop Sports Phys Ther. 2020;50(3):131-141.

Smythe et al. Physiotherapists deliver management broadly consistent with recommended practice in rotator cuff tendinopathy: An observational study.
Musculoskeletal Science and Practice 47 (2020) 102132
Richardson E, Lewis JS, Gibson J, et al. Role of the kinetic chain in shoulder rehabilitation: does incorporating the trunk and lower limb into shoulder exercise
regimes influence shoulder muscle recruitment patterns? Systematic review of electromyography studies. BMJ Open Sport & Exercise Medicine 2020;6:e000683
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Rotator Cuff: Physical Therapy?

•

•

•

•

Motion / load

Proprioception

Exercise à m ost im portant m anagem ent
strategy.
• optim al dose and type of exercise?
• one exercise program m ore
appropriate than another?
Strong recom m endation:
• M anual therapy at initial treatm ent
phase.
Conflicting evidence:
• Effectiveness of m ultim odal therapy and
corticosteroid injection.
Lack evidence of effectiveness.
• Ultrasound, low-level laser, and
extracorporeal shockwave therapy.

Dynamic Limit
Coordination
Coactivation
Ms Reflex

CNS

“bilateral”

Joint Stability
Postural Control
Motor Control

Joint Position
Kinesthesia
Strength Perpection

Vestibular System
Neuromuscular
control

Innocenti T et al. The management of shoulder impingement and related disorders: A systematic review on diagnostic accuracy of physical tests and manual
therapy efficacy. J Bodyw Mov Ther. 2019;23(3):604-618
Pieters L et al. An Update of Systematic Reviews Examining the Effectiveness of Conservative Physical Therapy Interventions for Subacromial Shoulder Pain. J
Orthop Sports Phys Ther. 2020;50(3):131-141.
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Visual input
Centered humeral head
(including during motion)
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Physical Therapy: Plan of Care

• Principles:
1) Stable proximal base à Distal Mobility
2) Structure “ready” for function
3) Bilateral
4) Consider Gravity
• Considerations:
1) Kinetic chain
GHJ / SCCJ / ACJ
STJ
Lower C + Upper T (T4-6)
First 1-3 (4-5) ribs
2) Pain? à muscle inhibition
3) Activation … then… Strengthening

Physical Therapy: Plan of Care
• Kinetic issue
Manual therapy to address structure dysfunctions
(initially)

Photo by Honey Yanibel Minaya Cruz
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Mechanical Limit
(structural)

Stability

No prognostic m odel with satisfactory perform ance
and precision… BUT…

• Active program
Motor control, strategies/skills and “exercise”
• Integration
Work towards function
• Work on key muscles
Consider key systems

28
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Physical Therapy: Plan of Care

• MT, either used alone or in conjunction with other interventions, significantly
reduces pain in individuals with RC tendinopathy
• MT intervention added to an exercise program significantly reduces pain in
individuals with RC tendinopathy
• Unclear whether MT can improve function in the treatment of RC
tendinopathy.
• Some individuals may or may not benefit from the addition of manual therapy

Photo by Kelsey Knight on Unsplash

Lets take a break…

IAOM -US

Clinicians should not rely solely on MT to treat RC
tendinopathy.

Desjardins-Charbonneau A et al. The Efficacy of Manual Therapy for Rotator Cuff Tendinopathy: A Systematic Review and Metaanalysis. J Orthop
Sports Phys Ther 2015;45(5):330-350
Camargo pr et al. Effects of Stretching and Strengthening Exercises, With and Without Manual Therapy, on Scapular Kinematics, Function, and Pain in
Individuals With Shoulder Impingement: A Randomized Controlled Trial. J Orthop Sports Phys Ther 2015;45(12):984-997.

29

30

IAOM -US

31

IAOM -US

32

8

4/27/21

IAOM -US

IAOM -US

Physical Therapy: Plan of Care

• Exercises… ACTIVATION FIRST
• Most of trials and guidelines start on SUPINE or lying down
• Anti-gravity
• Decreases activation of Upper Trap
• BUT… need to make sure to center humeral head and posture.
• Start with scapulothoracic… continue with GHJ (Musculature)
• Activation is about MOTION… not LOAD
• CKC vs OKC
• Stable vs unstable surfaces

C ricchio M a nd Fra ze r C . Sca p ulothora cic a nd sca p ulohum e ra l e xe rcise s: a na rra tive re vie w of e le ctrom yog ra p hic stud ie s. J H a nd
The r. O ct-D e c 2011;24(4):322-33
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Physical Therapy: Scapulohumeral

Physical Therapy: Scapulohumeral

Max SA, Min UT

(+) LT , SA

C ricchio M a nd Fra ze r C . Sca p ulothora cic a nd sca p ulohum e ra l e xe rcise s: a na rra tive re vie w of e le ctrom yog ra p hic stud ie s. J H a nd

C ricchio M a nd Fra ze r C . Sca p ulothora cic a nd sca p ulohum e ra l e xe rcise s: a na rra tive re vie w of e le ctrom yog ra p hic stud ie s. J H a nd

The r. O ct-D e c 2011;24(4):322-33

The r. O ct-D e c 2011;24(4):322-33
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Rotator Cuff: Adduction OR Abduction?

Rotator Cuff: Adduction OR Abduction?

Boudreau N et al. The

Addition of Glenohumeral Adductor
Coactivation to a Rotator Cuff Exercise Program for
Rotator Cuff Tendinopathy: A Single-Blind Randomized
Controlled Trial. J Orthop Sports Phys Ther 2019;49(3):126-135.
Sung-hoon Jung et al. Effects

of horizontal shoulder
abduction and adduction on the activity and
strength of the scapular protractors. J
Electromyogr Kinesiol. 2017;37:155-159.

of isometric horizontal abduction
on pectoralis major and serratus anterior EMG activity
during three exercises in subjects with scapular winging. J
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Kyung-Mi Park et al. Effect

Electromyogr Kinesiol. 2013 Apr;23(2):462-8.

Ste e nb rink e t a l. Pa tholog ica l m uscle a ctiva tion p a tte rns in p a tie nts w ith m a ssive rota tor cuff te a rs, w ith a nd w ithout
sub a crom ia l a na e sthe tics. M a nua l The ra p y 11 (2006) 231–237
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Rotator Cuff: Adduction OR Abduction?

Physical Therapy: Scapulohumeral

• Excessive pectoralis major activation may lead to glenohumeral and
scapulothoracic pathologies such as shoulder anterior joint
translations or decreased compression forces on the glenoid

AND…
• PM stabilizes the activated SA during maximal scapular protraction,
which effectively increases SA activity and scapular protraction
strength in the serratus punch posture.
Sung-hoon Jung et al. Effects of horizontal shoulder abduction and adduction on the activity and strength of the scapular protractors. J Electromyogr
Kinesiol. 2017;37:155-159.
Kyung-Mi Park et al. Effect of isometric horizontal abduction on pectoralis major and serratus anterior EMG activity during three exercises in subjects with
scapular winging. J Electromyogr Kinesiol. 2013 Apr;23(2):462-8.
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Sung-hoon Jung et al. Effects of horizontal shoulder abduction and adduction on the activity and strength of the scapular protractors. J Electromyogr
Kinesiol. 2017;37:155-159.
Kyung-Mi Park et al. Effect of isometric horizontal abduction on pectoralis major and serratus anterior EMG activity during three exercises in subjects with
scapular winging. J Electromyogr Kinesiol. 2013 Apr;23(2):462-8.
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Physical Therapy: Scapulohumeral

Physical Therapy: Scapulohumeral

> (+) SA (ER + Protraction)
(<90° flexion)
Sung-hoon Jung et al. Effects of horizontal shoulder abduction and adduction on the activity and strength of the scapular protractors. J Electromyogr
Kinesiol. 2017;37:155-159.
Kyung-Mi Park et al. Effect of isometric horizontal abduction on pectoralis major and serratus anterior EMG activity during three exercises in subjects with
scapular winging. J Electromyogr Kinesiol. 2013 Apr;23(2):462-8.
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C ricchio M a nd Fra ze r C . Sca p ulothora cic a nd sca p ulohum e ra l e xe rcise s: a na rra tive re vie w of e le ctrom yog ra p hic stud ie s. J H a nd
The r. O ct-D e c 2011;24(4):322-33
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Physical Therapy: Glenohumeral

Physical Therapy: Glenohumeral

Shoulder external rotation exercises at abduction angles of the shoulder joint greater than 45° are more
effective at strengthening the infraspinatus
D ong H yun Kim , a nd Ta e H o Kim . Effe ct of a xia l should e r e xte rna l rota tion e xe rcise in sid e-lying using visua l fe e d b a ck on should e r e xte rna l
rota tors. J. Phys. The r. Sci. 29: 1723–1725, 2017
D a e he e Le e , Sa ng yong Le e , Se ulki H a n. C ha ng e s in the e le ctrom yog ra p hic a ctivitie s of the infra sp ina tus a nd p oste rior d e ltoid a ccord ing
to a b d uction a ng le s of the should e r joint d uring should e r e xte rna l rota tion in close d kine tic cha in e xe rcise . J. Phys. The r. Sci. 28: 2748–2750,
2016
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C ricchio M a nd Fra ze r C . Sca p ulothora cic a nd sca p ulohum e ra l e xe rcise s: a na rra tive re vie w of e le ctrom yog ra p hic stud ie s. J H a nd
The r. O ct-D e c 2011;24(4):322-33
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Physical Therapy: Glenohumeral

Sung-hoon Jung et al. Effects of horizontal shoulder abduction and adduction on the activity and strength of the scapular protractors. J Electromyogr
Kinesiol. 2017;37:155-159.
Kyung-Mi Park et al. Effect of isometric horizontal abduction on pectoralis major and serratus anterior EMG activity during three exercises in subjects with
scapular winging. J Electromyogr Kinesiol. 2013 Apr;23(2):462-8.
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Physical Therapy: GHJ and STJ

C ricchio M a nd Fra ze r C . Sca p ulothora cic a nd sca p ulohum e ra l e xe rcise s: a na rra tive re vie w of e le ctrom yog ra p hic stud ie s. J H a nd
The r. O ct-D e c 2011;24(4):322-33

46

IAOM -US

IAOM -US

Physical Therapy: Others…

In Summary…

• Principles:
1) Stable proximal base à Distal Mobility
2) Structure “ready” for function
3) Bilateral
4) Consider Gravity
• Considerations:
1) Kinetic chain
GHJ / SCCJ / ACJ
STJ
Lower C + Upper T (T4-6)
First 1-3 (4-5) ribs
2) Pain? à muscle inhibition
3) Activation … then… Strengthening
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• PRECISE DIAGNOSIS – EFFECTIVE TREATMENT

SUMMARY

• CONSIDER AVAILABLE EVIDENCE AND
PATIENT SPECIFIC CONDITION – ASSOCIATED
DYSFUNCTIONS

• CONSIDER UNIVERSAL GUIDELINES BUT DON ’T
FORGET TO USE YOUR CLINICAL REASONING

info@ iaom -us.com

vm auri@ iaom -us.com
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