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Shoulder pain prevalence

= Affects 16-21% of the population
= Second only to low back pain

= Picavet et al (2003)

= Pope et al (1997)

= Urwin et al (1998)

ICF classifications for Shoulde
disorders [

= Shoulder pain with mobility deficits (Adhesive capsulitis) D e il

= Shoulder pain with muscle power deficits (Rotator cuff
syndrome/ subacromial pain syndrome)

= Shoulder pain with movement coordination impairments
(Instability/sprain)

= Shoulder pain with radiating pain (TOS)
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Subacromial impingement
syndrome/subacromial pain
syndrome

=Shoulder pain with muscle power
deficits

= 44% to 60% of all conditions that cause shoulder pain
= Picavet (2003)

= Pope (1997)

= Urwin (1998)

Evidence for impairments that
drive shoulder pathology

= Poor posture

= Altered scapular kinematics

= Limited flexibility of the posterior shoulder structures

= Rotator cuff and scapular muscular weakness and imbalance
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Movement Systems Impairment

What is the
underlying cause

of
musculoskeletal \ _/
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Movement Systems Impairments
= Developed by Dr. Shirley Sahrmann

MOVEMEN
SYSTEM
IMPAIRMENT
SYNDROMES
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Diagnosis based on: [

* Alignment
* Movement tests '

» Secondary/ %
corrected tests 1 ﬁ

Movement impairment |

Movement
fault

—
\ \ \

Moves too Moves too Poor timing/
much little control




Poor posture

Excessive Thoracic Flexion
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T KA PLAS AL ST PO . DOVRLA BORROHAN A + L0 A O, PLALATE, 55
Effect of Posture on Acromiohumeral
Distance With Arm Elevation in
Subjects With and Without Rotator
Cuff Disease Using Ultrasonography

J Orthop Sports Phys Ther 2010;40(10):633-640

FIGURE 2. Ultrasound probe positioning on the
acromion.

FIGURE 1. The line represents the acromiohumeral
distance (AHD).

= Acromialhumeral distance measured at 2 positions in 3 postures
= Increased space in upright posture at 45 deg abduction
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FIGURE 5. distance for 3 postures and for 2 arm positions (at rest and 45°
abduction). Data represent combined results for the control and patients with rotator cuffdisease. Vertical bars.
represent 95% confidence intervals.
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and Three-Di

Maikutlo Kebaetse, MS, PT, Philip McClure, PhD, PT, OCS, Neal A. Pratt, PhD, PT

Thoracic Position Effect on Shoulder Range of Motion, Strength, H
e lar Ki A

Arch Phys Med Rehabil 1999;80:945-50

= Slouched posture:

= Decreased shoulder abduction ROM '\_'

= Scapula had decreased posterior tilting 90°-maximum abduction /

= 16.2% decrease in muscle force at 90° of abduction ?
vl

Shoulder impingement: the effect of sitting posture on shoulder pain
and range of motion

Michael P. Bullock®*, Nadine E. Foster®, Chris C. Wright*

Manual Therapy 10 (2005) 2837 ANUAL
HERAPY
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Shoulder flexion ROM - slouched versus erect sitting posture

Shoulder ROM (degrees)

12 3 4567 9 10111213 14 151617 18 19 1920 21 22 23 24 2526 27 28
Subject

Slouched Erect

26 of 28 subjects had decreased ROM in slouched position
(17.7° mean difference SD=9.2°)
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Increased thoracic kyphosis

= Anteriorly tilted scapulae (Culham and Peat, 1994; Kaebetse
etal., 1999)

= Excessive cervical flexion may increase tension in levator
scapulae exaggerating the anterior tilt (Ludewig and Cook,
1996)

= Resultant scapular position may narrow subacromial space
(Solem-Bertoft et al.,1993)

Manual therapy for shoulder I
pathology

STEPHANIE MUTH, PT,PhD' « MARY F. BARBE, PhD” * RICHARD LAUER, PhD® = PHILIP MCCLURE, PT, PhD, FAPTA*

The Effects of Thoracic Spine
Manipulation in Subjects With Signs
of Rotator Cuft Tendinopathy

J Orthop Sports Phys Ther 2012;42(12):
1005-1016.
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TABLE 3

M AND PoST-TSM DATA FOR
AvL CLINICAL OUTCOME MEASURES

o —— PreTSM" PostTSM" Difference’ Paue
|I Pain, NPRS/!
29+12 03205 26+12(31,-22) <001
Neer 32+12 0609 -26+13(-30,-21) <001
Hankins Kennedy 32=1 04x07 28+13(33,23) <001
0512 0104 -04 +09(-0700)
E Pain, HT elevationin 3 planes
2317 0306 20 03(-26,-14) <001
Scapular 1215 0104 11+ 14(-17,-06) <001
EE 26+17 0308 23+15(28,-18) <001
i
74+25 99+29 25+14(43,67)
[ Pain and function
798+ 114 824109 76+93(41111)
SPAN-DASHY M=AR1  203=21 168 + 164 (-25-102)
ROM, degh
Thomccfledonkstension ~~ M4=148 457 =16 -18 = 76(-45,09)
Cenical rotation 9222 194215 14 100(-28,50)
HTeltion (cagitlplane) 1281276 182+23 51+168(-18,102)

Middle trapezius activity increased

')

//

Middie Trapezius, % MVIC

15 T
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Humerothoracie Elevation in Sagittal Plane, deg

= Premanipulation

Postmanipulation
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Some Factors Predict Successful Short-Term
Outcomes in Individuals With Shoulder Pain
Receiving Cervicothoracic Manipulation: A

Single-Arm Trial

Paul E. Mintken, Joshua A. Cleland, Kristin J. Carpenter,

Melanie L. Bieniek, Mike Keirns and Julie M. Whitman

PHYS THER.

PT]
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Clinical Prediction Rule Criteria Identified in the Logistic Regression Analysis and Their Accuracy Staistics

Clinical Prediction Rule Criteria identified In Loglstic Regression Analysls

Pain-free shoulder flexion <127*

Shoulder Intermal rotation <$3* at 90° of abduction

Negative Neer test
Not taking medications for thelr shoulder pain
Symptoms less than 90 d

Positive Probablity Patients Who satisfled:
No. of Predictor Ukellhood of Success.
Variables Present Sensitivity specificity Ratio ©)° Success Nonsuccess
Met all 5 04 (01,.15) 1.0(86,1.0) B 100 2 o
Mot at least 4 27 (15, A1) 1.0(86,1.0) = 100 3 °
| e
Met at least 3 5137, 65) 90(73,.97) 530.7,160) 89 25 3
——.
Met at least 2 90 (77, .96) 61(42,.78) 23015,36) 78 “ 12
Met at least 1 1.0(90,1.0) 19 (08, .38) 1002,1.5) 6 49 25

“The probabiliy of success Is calculated using the positive IikeBhood atios and assumes a pretest probability of 619%.

= Pain free shoulder flexion <127°

= Shoulder internal rotation<53° at 90° of abduction
= Negative Neer test

= Not taking medications for their shoulder pain

= Symptoms <90 days
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REHABILITATION USING MANUAL MOBILIZATION FOR THORACIC
KYPHOSIS IN ELDERLY POSTMENOPAUSAL PATIENTS WITH
OSTEOPOROSIS

Ivan Bautmans, PhD' 2, Judith Van Arken, MSc', Mike Van Mackelenberg, MSc' and
Tony Mets, PhD'-?

J Rehabil Med 2010; 42: 129-135

Eligible (n=77)
Enrollment

Randomized (n=48)

Excluded (n=29)
Refused to
participate (n=

Sample
‘Allocated to rehabilitatic llocation m
= 48 post o m rekabiation Allocation | jocated to control (1
menopausal Received allocated
women with B ‘.l (n-29)
osteoporosis i

Lost to follow-up (n= 8)
easons specified (n=4)
Mobility problems (n=2)
Hospitalized for epistaxis
related to study (n=1)
ged by GP (n=1)

Lost to follow-up (= 3)
Wrist fracture (n=1)
Hip fracture (n=1, Qualeffo
41available)
Afraid for physical
evaluation (n=1)

n=21
LOCF-procedure=8

eat Analysis =48 n=16
jtation, 17 control)

LOCF-procedure=3

Fig. 1. Flow of participants. *Data were analysed following the intention-

to-treat

carried forward (LOCF) technique.

the last




4/29/14

= 3x15 reps

= Can be done with weights
Seated arm lifts

10



= Scroll arms up to maximum
flexion

Wallsshgulder flexion

= 3-10 seconds end range
holds

= Avoid compensation at hips
and lumbar spine

L

Supine over towel roll
= Hooklying position
= Small towel roll under T5-T7
= Perpendicular set up
= 30-180 seconds
= Avoid compensations

Seated thoracic extension

= Sitting
= Hands clasped behind neck
= Lift arms and extend thorax

= Avoid compensation at hips
or lumbar

L

4/29/14
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Seated or standing extension I
against wall

= Straighten back as much as
possible

= 3x15 reps

= 10 second hold at end range

4/29/14

Compliant Not compliant
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Significant improvement in H[
kyphosis
Table IL. Change in spine-relateq

c kyphosis (degrees) 525222 54836 0212
Quality of life (Qualeffo-41)
Pain (score/100) 37457 38] {49 0836 300564 29757 0936 0891
Activities of daily living (scor/100) 222332 21NA0 0751 158245 181%40 0407 0.606
Jobs around the house (score/100) 351250 337254 0612 413267 372362 0300 0364
Mobility (score/100) 31148 20644 0500 301£50 32255 0419 0679
Physical function (score/100) 30343 289+43 0417 300550  305+51 0859 0976
Social function (score/100) 51035 49750 0686 537540 55747 0511 0520
General health perception (score/100) ~ 529+44  523+44 0841 518+33  500+31 0649 0982
Mental function (score/100) 37937  408%38 002 366529  352:38 075 0345
Total score (score/100) 37836 38037 0360 344238 36635 0473 0.560
I 2 1n=19)
*pvalue ind control ANOVA.
{p-value of the changes over y paired -tests

VAS: visual analogue scale.
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Clinical application

= Observe for preferred postures

= Determine contribution level of
posture to painful movement

= Assess local tissue mobility

= Apply cognitive postural
correction

= Apply manual therapy

= Apply tape as needed

Scapular Movement Faults

=Depression =Insufficient
=Elevation upward rotation

"Winging
=Retraction =Anterior tipping

Fcﬁ\\\a :*\j}\ \\()\\“

L

DY '.1

| |
/

L
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Humeral Movement Faults

=Anterior glide
=Internal rotation
=Superior glide
=Inferior glide
=Hypomobility

4/29/14

Current Concepts in the Scientific [
and Clinical Rationale Behind
Exercises for Glenohumeral and
Scapulothoracic Musculature

MICHAEL M. REINOLD, PT, DPT, ATC, CSCS* « RAFAEL ESCAMILLA, PT PhD, CSCS, FACSM? « KEVINE. WILK, PT, DPT?

J Orthop Sports Phys Ther 2009; 39(2):105-117.

Direct 3-dimensional measurement of scapular
kinematics during dynamic movements in vivo

Philip W. McClure, PhD, PT,e Lori A. Michener, MEd, PT, ATC,b Brian J. Sennett, MD,< and
Andrew R. Karduna, PhD,d Glenside and Philadelphia, Pa, and Richmond, Va

J Shoulder Elbow Surg 2001;10:269-77

Scapular NOIMS wmccuire, 01; Ludewig, 96, 09: Hl:

Resting
+3” abduction
*T2-T7
*ER 10°
*Ant tilt°

*Neutral up/down
rotation

14



Scapular NOIMS wmcculre, 01; Ludewig, 96, 09: Hl:

Elevation
*Inferior angle to
mid axillary line
*Acromion to C6-7
*ER 15-25°
+50-60° up rotation
*Post tilt 20° »

e

4/29/14

Insufficient Scapular Upward I
Rotation

I

The Association of Scapular Kinematics
and Glenohumeral Joint Pathologies

PAULA M. LUDEWIG, PT, PhD! = JONATHAN F. REYNOLDS, PT, PhD?

J Orthop Sports Phys Ther 2009; 39(2):90-104

15



SUMMARY OF SCAPULAR KINEMAT
DuriNG ARM ELEVATION IN HEAL
AND PATHOLOGIC STATES

Impingement or Glenohumeral
Group Healthy Rotator CuffDisease _Joint Adhesive Capsulitis
Primary scapular Upward rotation Lesser upward rofation  Lesser upward Greater upward rotaion
ion rotation
Secondary scapular  Posterior titing Lesser posterior No consistent No consistent evidence
motion filting evidence for for alteration
alteration
Accessory scapular  Variable intemal/ Greater intemal rotation  Greater intemal No consistent evidence
motion I rotation rotation for alteration
Presumed Maximize shoulde Presumed i F ibu-  Presumed compensa-
implications range of motion 1o subacromial or tory tolesser infe- tory to minimize
and available sub- intemal impingement  rior and anterior functional shoulder
acromial space joint stability range-of-motion loss

Differences in 3-Dimensional Shoulder C
Kinematics Between Persons With H[
Multidirectional Instability and Asymptomatic
Controls

Jena B. Ogston, PhD, PTt:* and Paula M. Ludewig, PhD, PT?

= Am J Sports Med August 2007 35 1361-1370

Significant decrease in scapular
upward rotation in scaption and
abduction plane

4/29/14

Interrater reliability of clinical tests to evaluate
scapulothoracic motion

Evelyn Baertschi'*", Jaap Swanenburg', Florian Brunner” and Jan Kool®

Baertschi et al. BMC Musculoskeletal Disorders 2013, 14:315
http//www.biomedcentral.com/1471-2474/14/315

16
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Tetst 1 Test 2 Test 3

The Scapular Assistance Test Results
in Changes in Scapular Position and
Subacromial Space but Not Rotator Cuff
Strength in Subacromial Impingement

AMEE L. SEITZ, PT DPT, PhD, OCS' * PHILIP W. MCCLURE, PT PhD « SHERYL FINUCANE, PT,PhD’ « JESSICA M. KETCHUM, PhD*
MATTHEW K. WALSWORTH, MD, PT® » N. DOUGLAS BOARDMAN Ill, MD* « LORI A. MICHENER, PT PhD, ATC, SCS’

Orthop Sports Phys Ther 2012;42(5):400-412,

FIGURE 1. Scapular asistancest performed during
shoulder kinematic data collection.

=Manual assist upward rotation
=Measured at 0, 45, and 90°

=Strength and mechanics

17
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Upward rotation
improved at 0,
45°

AH distance
improved at 45
and 90°

Posture with correction

Elevation with correction

4/29/14
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Insufficient Scapular Upward
Rotation: associated Impairments H[

=Muscle imbalance

4/29/14

Levator Scapule/ Serratus Anterior
Rhomboids and Lower Trap
Insufficient Scapular Upward H[

Rotation: associated Impairments

=Upward rotators:

»< 90 deg: UT and SA
better

=> 90 deg: LT better

Alterations in Shoulder Kinematics and -
Associated Muscle Activity in People With
Symptoms of Shoulder Impingement

Paula M Ludewig and Thomas M Cook

PHYS THER. 2000; 80:276-291.

19



A B
s 100 —
b .
= — - S
n )¢ O i v Sace ittt
- / 7
© 1 ©
5 [ — “ 4 — %
ge 20~ Subjects Weh Shovide bnpiagurmeed © — T
-
H prevom »
fa .
g
i )
§ e § v 6150 srrze
s Phase
g s c
)
i : 100
£ 23kg Load w0
¥ ®
- 34 )
£ o
»
2
»
s
o
s
e o0 v o
oot e ora vtz
Figure 6.
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Serratus Anterior MMT

Lower Trapezius MMT

|

20
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Insufficient Scapular Upward H[
Rotation: Intervention
=Improve posture/alignment

=Tape
=Improve strength/activation
= Serratus anterior
= Lower trapezius
=Improve flexibility, inhibition
= Rhomboid
= Levator Scapulae
=Retrain coordination with upward rotation:
= Shoulder flexion: Wall, Quadruped, Sidelying Shoulder

Current Concepts in the Scientific [
and Clinical Rationale Behind
Exercises for Glenohumeral and
Scapulothoracic Musculature

MICHAEL M. REINOLD, PT, DPT, ATC, CSCS! + RAFAEL ESCAMILLA, PT PhD, CSCS, FACSM? « KEVINE. WILK, PT, DPT?

J Orthop Sports Phys Ther 2009; 39(2):105-117.

Serratus Anterior I
L Pstupwitipls | Eaypostimbpodice L HghEVGachly . Efecie eeris o provde rsitane against et
resttance againet profracion also god eerose for subscaplars
2. Oynamichug 2. Peformed beow 90° abduction 2. High ENEG acity 2. Easly perormin patients with iffcuty elevting amns o
pedming pushup. Ao good eerisefor subscapulars
B. Serdus punch 120°| B. Combines potractonwth 3. High ENG acity 3. Good dynamic acvty o combie upward rofation and
upvard otdion proiraion inction

=Upward rotation, posterior tilt,
External rotation

=Most activated with scapula
protraction and upward rotation
movement

21



Lower Trapezius I
L Provefullcan L Canpropery dign eercse with L High ENG actity L Efective exercise, so good exerise for supraspinatus
muscle fibers
2 ProneERat90° 2. Proneexercise below 90° 2. High ENG actvty 2. Efictve evecise, also good exercseforinfraspinatus and
abduction abduction teres minor
B. Pronehorizontal 3. Prone exercise below 90° Good ratooflower toupper || 3. Efictive execise, also good exercsefor middle rapezius
abduction at 90° abduction trapezius activty
abduction with ER
4. Bilateral ER 4. Scapular confrol withoutarm 4. Goodratiooffower oupper 4. Effective exercise, also good for infraspinatus and teres minor
devaton trapezis acity

=Upward rotation, posterior tilt,
External rotation
=Best ratio of lower to upper trapezius

with prone horizontal abduction at 90°
with ER

Conscious Correction of Scapular .
Orientation in Overhead Athletes |
Performing Selected Shoulder
Rehabilitation Exercises: The Effect
on Trapezius Muscle Activation Measured
by Surface Electromyography

KRISTOF DE MEY, PT' « LIEVEN DANNEELS, PT, PhD' « BARBARA CAGNIE, PT, PhD*
LIES HUYGHE, PT' « ELIEN SEYNS, PT' « ANN M. COOLS, PT, PhD'

J Orthop Sports Phys Ther 2013;43(1):3-10.

4/29/14
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W Without conscious control of scapular orientation
W With conscious control of scapular orientation

Insufficient Scapular
Upward Rotation

=Serratus Anterior
activation with flexion

= Quadruped rock back

=Wall slide

Excessive Scapular Abduction [ |

23



Excessive Scapular Abduction || |

=Posture: > 3" from spine

=Elevation: > %" past
mid axillary line

4/29/14

Effect of abducting and adducting muscle acitivity on glenohumeral
translation, scapular kinematics and subacromial space width in vivo

H. Graichen®*, S. Hinterwimmer®®, R. von Eisenhart-Rothe?, T. Vogl°,
K.-H. Englmeier?, F. Eckstein®

Journal of Biomechanics 38 (2005) 755-760
=|sometric contraction measured at multiple
angles

=Adducting muscle activity had significant
increase of the subacromial space

Effect of the Scapula Reposition Test on -
Shoulder Impingement Symptoms and -
Elevation Strength in Overhead Athletes

ANGELA R. TATE, PT, PhD' « PHILIP MCCLURE, PT, PhD?
STEPHEN KAREHA, PT, DPT, ATC, CSCS® « DOMINIC IRWIN, PT, DPT*

J Orthop Sports Phys Ther 2008;38(1):4-11.

24



=98 subjects with +
impingement signs

=Scapula passively
posterior tilted and
retracted

=26% stronger in

empty can _ ndhed dyn
o to measure elevation force while performing the
position scapula reposition test.

Figure 4. Therapist using a handheld dynamometer

4/29/14

Movement with correction

= Video shoulder flexion with excessive scap abduction and
correction

L

Excessive Scapular Abduction:
associated Impairments

=Muscle Imbalance
=Scapular adductors vs scapulohumeral muscles

@?} ﬁ_

L
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Excessive Scapular Abduction:
associated Impairments

=\Weak rhomboid, middle and lower

trapezius

= Cooks, 2006: decreased/latent
activity in impingement group
=Abductors dominant/stiff:
= Pectoralis major, Teres major/minor

Q e

L
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Middle Trapezius MMT

Excessive Scapular Abduction:

Intervention

=Improve posture/alignment
= Tape
= Arm positioning

=Improve strength/activation
= Middle/lower trapezius
= Rhomboid

=Improve flexibility,
inhibition
= Pectoralis major
= Teres major/minor

=Improve thoracic
spine extension
=Improve GH
posterior capsule
mobility
= Wilk, 2002

L
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Excessive Scapular
Abduction

=Taping

=Back to wall
abduction/external
rotation

L

Muscle Strength/Activation

=\What we know
=Timing alterations occur
=Scapular weakness is common

=Exercises need to be specific to strength
scapular muscles

Normalization procedures using maximum voluntary isometric |
contractions for the serratus anterior and trapezius muscles during
surface EMG analysis * n

Richard A. Ekstrom® . &, Gary L. Soderberg®, Robert A. Donatelli®

Journal of Electromyography and
Kinesiology

Volume 15, Issue 4, August 2005, Pages 418-428

4/29/14
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=Highest EMG when
trying to de-rotate
scapula

4/29/14

Surface Electromyographic Analysis of

Exercises for the Trapezius and Serratus |

Anterior Muscles

Richard A. Ekstrom, PT, DSc, MS, OCS’
Robert A. Donatelli, PT, PhD, OCS?
Gary L. Soderberg, PT, PhD, FAPTA®

J Orthop Sports Phys Ther 2003;

Middle Trapezius

=Shoulder horizontal
extension with
external rotation

=Overhead arm raise at
140° in prone

28



Lower Trapezius H[

=Qverhead arm raise at
140° in prone

4/29/14

Serratus Anterior

=Exercises requiring
upward rotation of the
scapula

=Shoulder abduction in
the plane of the scapula
above 120°

=Combination of shoulder
flexion, horizontal flexion,
and external rotation

Wowih siertean fourel of Sposis Physiel By

S b}
he American Physical Therapy Association

Surface Electromygraphic Analysis of the Lower Trapezius
Muscle During Exercises Performed Below Ninety Degrees of
Shoulder Elevation in Healthy Subjects

Robert A. McCabe, MS, PT, OCS, Karl F. Orishimo, MS, [...J, and Stephen J.
Nicholas, MD

=Seated press-up

=Scapular retraction

=B/L external rotation at 0° abduction
=Greatest lower-upper trapezius ratio

29



Rehabilitation of Scapular Muscle Balance

Which Exercises to Prescribe?

Ann M. Cools,* PT, PhD, Vincent Dewitte," PT, Frederick Lanszweert,’ PT,
Dries Notebaert,' PT, Arne Roets,’ MPSS, Barbara Soetens,* PhD,
Barbara Cagnie," PT, PhD, and Erik E. Witvrouw," PT, PhD

Am J Sports Med 2007 35: 1744
»Measured 3 parts trapezius and serratus

with common scapular exercises looking
for muscle ratios

Exercise Movement uT MT LT Reference(s)

Abduction x x x 22,35
x x 22,34,35,39
Dynamic hug x 7,12,39
x 2
xtension X X 7,22,35
orizontal abduction
(neutral or
external rotation) X X X 7,22,35
Military press x 17,35
Rowing (low or high) X X x 17,20,35
Scaption (neutral or
external rotation) X x x 2,12,22,35

= Side-lying external rotation

= Side-lying forward flexion

= Prone horizontal abduction with ER
= Prone extension

4/29/14
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Posterior shoulder tightness

= Osseous adaptation

= Posterior capsular tightness

= Musculotendinous tightness

= Postural (scapular) adaptations

Quantification of Posterior Capsule
Tightness and Motion Loss in Patients with
Shoulder Impingement

Timothy F. Tyler,"t MS, PT, ATC, Stephen J. Nicholas,”1§ MD, Timothy Roy,| PT, and
Gilbert W. Gleim,” PhD

Am J Sports Med 2000 28: 668

4/29/14
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22 Dominant arm Impingement

H . |:H:
é ‘g' Ny =2
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Posterior Extornal
capsule rement | |rotation

Figure 4. parison of range of motion and posterior cap-
sule tightness deficits between patients with dominant-arm
impingement and controls.

In shoulder  In shoulder
impingement impingement

posterior internal
capsule was  rotation was
tight limited

4/29/14

L

GIRD (Glenohumeral internal
rotation deficit)

= GIRD is a loss of 18° or greater of IR in the throwing shoulder
compared to non-throwing shoulder (Kibler 2012)

= GIRD of 18° correlated to 1.9-fold increase in injury (Wilk
2011)

= Total ROM (TROM) asymmetry of 5°- increased injury rate
(Wilk 2011)

32
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GIRD

Capsule

Muscle
length

GIRD

Assess
posterior
capsule

Posterior
capsule
mobilization

Assess cross
body
adduction

MET HAbd

Assess
PROM GH
IR

METER
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Manual therapy for posterior
capsule tightness

4/29/14

The Effect of Cyclic Loading Simulating
Oscillatory Joint Mobilization on the
Posterior Capsule of the Glenohumeral
Joint: A Cadaveric Study

TAKAYUKI MURAKI, PT, PhD* « NOBUYUKI YAMAMOTO, MD, PhD* « LAWRENCE J. BERGLUND, BS® «
JOHN W. SPERLING, MD* « SCOTT P. STEINMANN, MD* « ROBERT H. COFIELD, MD* « KAI-NAN AN, PhD*

J Orthop Sports Phys Ther 2011;41(5):311-318

FIGURE L Thirty-mm-wide sample of the posterior
capsule prepared for cyclic testing, The center of
the praimal segment i located at 3 dclock on the
genoid. HH, S, scapula

FIGURE 2. Experimental setup for a left shoulder. The
humerus is angled 40° relative to the glenoid fossato
simulate 40° of abduction in the scapular plane. An
arrow indicates the direction of the translation during

of the i
imparts a posterior translation of the humeral head
(HH) versus the fixed glenoid (G).
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Load (N)

Displacement (mm)

4/29/14

Grade /Il type mobilizations at initial Hl:

resistance increased 5-N load
displacement after 100 cycles

A
— 16

E  u;
z 2]
- 10 1

SHE

qE, 6 1 en with 600
o cycles- not
%. 4 A 5N effective for
g 2 sustained

0 changes
1 100 200 300 400 500
Cycle
Immediate and sustained increases in
displacement at 5-N level force H

B

— 16 ; N .

E u oLor .

=

2 00

s 3

(=

§ 6

5 ¢ 20N

a 2

0
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Cycle
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Immediate and sustained increases in H
displacement at 5-N level force

16 » * * * * * .

14

12

10

Displacement-5N (mm) o

1 40N

1 100 200 300 400 500 600 1h

Cycle

L

Stiffness of tissue did not decrease
even after 600 cycles at 40N

Clinical application:

= You can expect non-sustained changes in capsular
displacement even with 100 reps of Grade I/Il type
mobilizations (up to first resistance)

= You can expect immediate and sustained changes (up to 1
hour) with 20N and 40N forces (up to end resistance)

= Even at 600 oscillations at 40N, one is unlikely to incur any
damage to supportive structure of the capsule

9lbs of force
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[
The Modified Sleeper Stretch and Modified
Cross-body Stretch to Increase Shoulder
Internal Rotation Range of Motion in the
Overhead Throwing Athlete

KEVIN E. WILK, PT, DPT, FAPTA'3 « TODD R. HOOKS, PT, OCS, SCS, ATC, MOMT, MTC, CSCS, FAAOMPT*
LEONARD C. MACRINA, MSPT, SCS, CSCS*

J Orthop Sports Phys Ther 2013;43(12):891-894
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Modified stretches

scapula without causing subacromial impingement
complaints.

FIGURE 4 Modfed cioss body stekch (A and B)
The atiete stabiizes the scapub against e table 25

the shoulder is horimatally adducted, while etemal
fotation i restricted via counterpressure df the
opposite brearm

FIGURE 2. Atowsi & placed under the albow to
shoukder.
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Clinical application: Asymptomatic

= GIRD and TROM should be part of standard evaluation of
throwing athlete examination

= 30 seconds stretches

= 4+ repetitions per stretch

= Performed before and after exercise program

L

4/29/14

Clinical application: Symptomatic
= 30 second stretches
= Repeated at least 8-10 times per stretch

The Immediate Effects of Muscle

Energy Technique on Posterior Shoulder
Tightness: A Randomized Controlled Trial

STEPHANIE D. MOORE, MS, ATC' + KEVIN G. LAUDNER, PhD, ATC? » TODD A. MCLODA, PhD, ATC' + MICHAEL A. SHAFFER, PT, ATC, 0CS*

J Orthop Sports Phys Ther 2011;41(6):400-407

L
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cluded, n =5, dueto
previous surgery or
injury

. FIGURE L Measurement o glenohumeral oint
izontal adduction range of motion. Ange created
n of the humesus with respect to

glenotumeraljoint extemal rotators.
| muscle energy techrique.

FIBURE 2. Muscle energy technique br the
genohumeral joint horizortal abductors.

Control 18+ 60 9+2 = 5331 018

+ SD degrem.
to the examination table).

TABLE3

DESCRIPTIVE STATISTICS FOR GLENOHUMERAL JOINT
INTERNAL RoTATION RANGE OF MoTIoN*

Preinterwenton Postitervenion Differsnce

VETTTER. TSES L e e S

Control 507+13 505+ 121 -02:40 -nn o
*Values are mean = SD degrees.

MET Horizontal HAbd
significantly better than control

Humeral Anterior Glide
‘,"‘ ~
e

4/29/14
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Humeral Anterior Glide
=Humeral head anterior to

acromion hood

=Normal < 1/3" (Bryde, 04)
-OAzr)]terior capsule laxity (Ludewig,
sStiffness (Ludewig, 02)

=Posterior capsule

=Humeral external rotators

Translations of the Humerus in Persons |
With Shoulder Impingement Symptoms

Paula M. Ludewig, PT, PhD'
Thomas M. Cook, PT, PhD?

J Orthop Sports Phys Ther 2002;32:248-259.

=Humeral translation measured during
scaption
=Compared with horizontal adduction
and internal rotation ROM

4/29/14

5
4 ¢ 7
3 ¢ |
T 27 ® Asymptomatic
5 1 O Symptomatic
c
S 0+
8 4
il M :
= g ¢
3 <
-4 ]
-5 - i
-6 T T
30°-60° 60°-90° [ 90°-120° |

Phase
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L

Movement with correction

|

Humeral Anterior Glide: H[
Interventions
=Normalize scapula position if needed
*Improve GH rotation precision/
coordination (PICR)
=Improve rotator cuff strength and
control
=Decrease Stiffness/activity
=Posterior capsule
=Biceps and pectoral muscles
=Posterior deltoid
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Use of a Movement System Impairment
Diagnosis for Physical Therapy in the Management
of a Patient With Shoulder Pain

CHERYL CALDWELL, PT, DPT, CHT' « SHIRLEY SAHRMANN, PT, PhD, FAPTA® « LINDA VAN DILLEN, PT, PhD*

Orthop Sports Phys Ther 2007;37(9):551-563.
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Humeral Anterior
Glide: Interventions

=Biceps length test

=Pectoralis major
length test
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Humeral Anterior Glide:
Interventions
=Normalized rotation

precision/coordination
(PICR)

=Self Corrected humeral
glide with IR

=Shoulder ER with
resisted ER

4/29/14

Humeral Internal Rotation

=Excessive
humeral internal
rotation at rest

=Insufficient ‘
external rotaton |
during shoulder
elevation

Humeral Internal Rotation:
Associated Impairments

=Tightness in internal rotators

= Pectoralis major, Latissamus dorsi,
subscapularis

=\Weakness in external rotators
=Infraspinatus, Teres minor
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I

The Association of Scapular Kinematics
and Glenohumeral Joint Pathologies

PT, PhD! PT, PhD?

J Orthop Sports Phys Ther 2009; 39(2):90-104

4/29/14

=Short pectoralis muscle
associated with impingement
=Humeral external rotation
beneficial to increase
Subacromial space
=Clearance for greater
tuberosity

Pectoralis length test ||
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L

Pectoralis minor length test

4/29/14

Latissimus dorsi length test ||

Humeral internal rotation: H[
Interventions

=Improve coordination

=Emphasize external rotation
during shoulder movements

=Improve length/ stiffness

=Pectoralis minor/major,
Latissimus dorsi, Subscapularis

=Improve strength/endurance
=|nfraspinatus, Teres minor
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The effects of manual treatment on rounded-
shoulder posture, and associated muscle strength™

Christopher Kevin Wong, PT, PhD, OCS **, Denise Coleman, PT, DPT°,
Vincent diPersia, PT, DPT€, Judi Song, PT, DPT ¢,
Dennis Wright, PT, DPT, ATC/L ®

“Rounded shoulders posture” remained significantly
reduced 2 weeks after single treatment

Supine or back to
wall shoulder
abduction or
flexion with
external rotation

4/29/14

Critical Review

Therapeutic Exercise and Orthopedic Manual Therapy for
Impingement Syndrome: A Systematic Review

Frangois Desmeules, Bsc, PT, Claude H. C6té, Php, and Pierre Frémont, MD, PhD

Clin J Sport Med 2003;13:176-182.

Limited evidence to
support therapeutic
exercise and manual
therapy....
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The Effect of Therapeutic Exercise —
and Mobilization on Patients With —
Shoulder Dysfunction: A Systematic
Review With Meta-analysis

PT, DPT, PhD, OCS! PT, MSPT? PT MSPT?

J Orthop Sports Phys Ther 2011;41(10):734-748

~ /ol
= Current evidence is P
\ inconclusive... (

—

W
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LAB

Lab Case 1- Humeral fault

= Posture/correction: anterior glide/ internal rotation

= Active range of motion/correction

= Total range of motion nent/GIRD nent

= Rotation precision with correction

= Posterior capsule mobility assessment

= Horizontal adduction assessment

= Muscle length assessment: Pectoralis major/Latissimus dorsi
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Lab Case 1: Interventions

= Improving mobility:
= Posterior capsule mobilization
= MET Horizontal abduction
= MET Internal rotation
= Pectoralis major and latissimus dorsi stretching
= Modified sleeper stretch
= Modified horizontal adduction stretch

4/29/14

Lab Case 1: Interventions

= Improving coordination:
= Humeral rotation precision (PICR)
= Wall slide (flexion with external rotation)

= Bilateral shoulder flexion with external rotation (supine or back
against wall)

= Bilateral shoulder abduction with external rotation (supine or back
against wall)

Lab Case 2- Scapular fault

= Posture/correction: insufficient upward rotation/excessive
abduction

= Shoulder elevation/correction

= Pectoralis minor length

= Horizontal adduction assessment

= Serratus anterior strength

= Middle and lower trapezius strength
= Scapulothoracic mobility assessment
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Lab Case 2: Interventions

= Improving mobility:
= Scapulothoracic mobilization
= MET Horizontal abduction
= MET Internal rotation
= Pectoralis minor stretch and soft tissue mobilization

4/29/14

Lab Case 2: Interventions

= Improving coordination:
= Quadruped rock back with serratus anterior activation
= Wall slide (flexion with serratus anterior activation)
= Shoulder elevation with serratus anterior activation

= Serratus anterior strengthening- serratus punch in scaption 120°
with external rotation

= Middle trapezius- Horizontal extension with ER “T”
= Lower trapezius- Overhead arm raise at 140° in prone
= Lower trapezius isolated- bilateral shoulder ER

Prone Ext Rot

Sidelying Ext Rot\

Sidelying Flexion Prone Extension

P
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Lab Case 3- Thoracic fault

= Posture/correction: thoracic kyphosis

= Shoulder elevation/correction

= Thoracic spine AROM with over pressures
= Passive intervertebral mobility assessment

4/29/14

Lab Case 3: Interventions
= Improving mobility:

= Thoracic extension mobilization with movement

= Thoracic mobilization/manipulation

= Thoracic extension mobilization with shoulder elevation
= Foam roll with shoulder elevation
= Taping

Lab Case 3: Interventions

= Improving coordination:

= Bilateral shoulder flexion without lumbar extension (supine or
back to wall)

= Quadruped rock back on forearms
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