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Classifying Impairment Levels in Stroke

Hierarchical Properties of the Fugl-Meyer Assessment Scale Motor Function Sections

Twitchell® Brunnstrom’ Fugl-Meyer et al' ’
Flaccid paralysis with areflexia Stage 1
Flaceid paralysis
| Upper extremity Lower extremity
Reflex activity returns/ Stage 2 Stage |
spasticity develops Development of minimal Reflex activity - Tendon reflexes Tendon reflexes

movement in synergies

Voluntary movement in Stage 3 Stage 2
stereotyped flexor and extensor Voluntary movement synergy Voluntary movement = Flexor synergy Flexor synergy
synergies/ dependent in flexor and extensor synergres | * EXIENSOr synergy Extentor synergy
spasticity is at maximal level
Stage 4 Maged Hand to lumbar spine In sitting position
Some movements out of Voluntary movement partially - Shoulder flexion 0 - 90" - Knee flexion
Voluntary movement with rqy independent of synergies Ankie
breaking up of synergees/
sticity is reduci
TRastidly s pacucky Sage s staged Shoulder abduction 0'- 90" In standing position
Movements aimost independent Voluntary moverment « Shoulder flexion 90" - 180 - Knee flexion
of synergy independent of synergies - Pronstonspration (dbow 0) - Ankde dorsifiexion
Normal voluntary movement Slage &
with normal speed and dexterity/ Normal movement with Noemal reflex activity - Tendon reflexes (symmetry) - Tendon refiexes (symmetry)
slight hyperactivity of the tendon normal speed
reflexes.
Werist Wrist - Sitems
Hand Hand 7 iems.
Coordination - Tremor - Tremor
No dysmelsia o ataxia and = Dysmetria « Dysmelria
normal speed - Time - Time

Crow, J. & Wel, Barbara. (2008). Hierarchical Properties of the Motor Function Sections of the Fugl-Meyer Assessment Scale for Pe
After Stroke: A Retrospective Study. Physical therapy. 88. 1554-67. 10.2522/ptj.20070186.

\

Characterizing UE Hemiplegia Impairment

Severe Weakness - Postural » Hypotonic presentation
Consequence » Little to no active movement proximally or distally.
» Sitting and standing postures affected by the global
weakness of the arm

Severe Weakness - Minimal » Hypotonic or hypertonic presentation
to no Postural Consequence » Thoracic and scapular postures are at or near target
alignments

» Little to no active movement proximally or distally.
» Postural stability may be assisted by spasticity - muscular
contraction relieves the heavy arm syndrome.

Proximal movement without » Partial Active movement of the Proximal UE -likely due to
Distal Function proximal synergy patterns (not always)
» Some but infrequent functional assist-
» Can be helpful for donning shirts/coats, able to lift
from surface and place to another, carry objects
through use of pinning against body
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Assistive Function User > Some anti-gravity movement proximally, gross grasp and release
are somewhat present distally.
> Can use affected UE for non-skilled tasks- unaffected performs
higher level skills (carrying, holding, stabilizing object on
counter/table).

QUGSi'Ski”Ed User > Adequate active movement for reach in multiple planes,
adequate distal movement for skilled prehensions.
> Multi-joint coordination emerging / present. (Wrist, elbow,
forearm, shoulder have to interact with skill)
» Sophisticated prehension skills emerging / present.
> Highly dependent on thumb movements in multiple planes-
functional arches of hand are on point!
» Some dominant hand functions might be resumed
ie. Shaving/feeding- requires sophisticated prehension grasp
with multi-joint coordination to perform motions.

In Hand Manipulator > zkillé‘_ed p{ehensions are intact, Able to adjust objects while
olding it.

> Requires isolated finger movements independent of the other
digits- arches and thumb are on point

> Moderate to even mild sensory impairments can prevent patients
with excellent selective movement from achieving this level

> Might achieve dominant hand functions again (writing, typing,
eating, shaving, musical instrument, athletics).

Distal User with Poor to Weak Proximal > Distal skill can range greatly )
@ . " > Even active elbow flexion can be helpful to allow hand to interact
Movement - “The Unicorn with objects.

> Don’t give up on the proximal function for these patients

Fugl Meyer and Brunnstrom stages require anti-gravity movement- (even in the earliest stages).

To develop the muscle force requirements (strength) to stabilize the arm (long lever) in open chain, we have to
address the layers of strength between what these outcome measures measure.

FMA and Bruunstrom’s phases- show advancement of SELECTIVE MOVEMENT
Advancing past beginning phases (extensor and flexor synergies)

Higher phases require ACTIVE & ISOLATED movement patterns- ie) ER , Elbow Ext, Deltoid/RTC , Scapular
force couples

If they have even traces of these fundamental components-> we have to find a way to strengthen
these pre-requisite movements.

These need to simulate the NORMAL SYNERGIES of active reach

Is it possible your patient is improving, but the outcome measures are not able to capture this
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Detectable change using the FMA

sty » FMA measures the improve
= Abilitylab function OVER TIME.

» Many studies using the FMA
outcome measure are captu

MINIMAL DETECTABLE Stroke: change at:
CHANGE (HRE) (Wagner et al, 2008, 1= 14, mean age = 50,9 (14.6) years, assessed on average 14 (6.5) months s

post stroke, Chronic Stroke) ' » Initiation of the StUdy

 FMA = 5.2 points for the Upper Extremity portion of the assessment » Termination of the study
» These studies are often measurin
this change over a 6-month period.

IromrA Sy enEeE ok » Your progress notes need to ref
(Mein) (Shelton ct:\l. 20013 1= 171; mean age 70 (1) years; assessed within 17 (12) days of stroke, the Sub_] eCt]Ve/ob]eCt]Ve

Acute Stroke) . .

] observations you are observin
FMA Motor Scores from Admission to Discharge * their treatment progresSwn

> Less physical assist, im
movement, able to m
10 point increase in FNA Lower Extremity =19 change in discharge FIM motion vs. horizona

« 10 point increase in FMA Upper Extremity = 1.5 change in discharge FIN

Developing Forward
Reach

Role of posture, and how the muscles of the trunk, scapula,
and glenohumeral joint(s) affect efficient reach or promote
maladaptive movement strategies.
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Phases of Reach: Sequencing Reach, Grasp and

Manipulation skills

» Key Elements of UE Reach
1. Visual Regard: Locating the Target
» Coordination of Eye - Head movements

» Essential in guiding movements of the hand

2. Transport Phase: “Go get it”

» Position of the hand sequence prior to reach away- linear vs. arc

» Includes postural control

3. Grasping

» Hand shaping- Anticipatory (happens in the planning phase)

» Size of the object
» Position of the object
» Anticipated weight of the object

» Grip formation, Grasp and release.

4. In Hand Manipulation Skills

472 PARTIV Reach, Grasp, and Manipulasion

Figure 17.6 Drawing illustrating both an eye-centered rep-
resentation for reaching to a doorknob (target and hand are
shown as red lines and coded with respect to the current point of
visual fixation) and a body-centered representation (target and
hand are shown as gray lines and coded with respect to a fixed
position on the trunk). The motor error (M) is the difference
between the hand position (H) and the target position (T) and

is shawn by the black arrow, T target pos\twn H. hand posmon
B, b J

dy
motor error. (Reprinted from Bunen CA, Andersen RA, The pos'.e
rior parietal cortex: sensorimotor interface for the planning and
online control of visually guided movements. Neuropsychologia
2006;44:2594-2606, with permission.)

Shumway-Cook. (2016). Normal r
Motor control (5th ed., pp. 465

Reaching: A multi-system skill (sensory,

motor, cognitive)

» Adaptation: Critical part of UE Function

» Reaching movements vary greatly according to the
goals and constraints of the task.

Feedforward control
Feedback control

» Reach: Acceleration and Deceleration:

> Regmres the coordination of concentric, eccentric,
isometric movements/muscles across multiple
segments/joints of the body (pelvis, trunk, shoulder,
elbow).

» Pointing vs. grasping
» Pointing: Arm acts as a unit
» Reach and grasp: 2 separate phases/subcomponents.

> ﬁrn‘g and Hand are controlled by separate areas of the
rain.

Feattiack conbel conmand 4pecTies cesired sate

Desired sisto

Figure 172 A, A feedback contrel circuit,
1a foedback cartral, 3 signal fram the sen
sory systans (marked “sensor” and typically
visual e somatosenvery sensors) i pro-
cessad by Mgher centers (ingut processing)
and then compared with & neference signal,
opessenting 3 desiead state of the system
(#.0., 3 position of the arm), The diffesence
batween the sensory ircut and the refer
e signal {essor signal) Is esed to spdate
the output of the system, including the
controller (e.g., motor cortex) and tho

Frodturmed conirot commis speciiss msporee

Diuanca
(o3, bal)

actuator [eq., the muscles contrelling
par=® the arm). B, A feedforward comtrel chicult
Feedioward input proceszing Sevecr celects for catching & ball, Information from &
f"',:‘-“"’ Lt e Ligand distance sensoc (e.q., the eye) i processed
s Ll Spie 8.0. ) (inpt processing) aad then sent to the
feedforwaes cortrolier (with memary acoess
At pao to paths of previsusly thrown balls) to
mnm‘:sw anticipate the path of the bell and the

best respease. The anticipatary command
i3 went to the controlier and actumor (as
In the feedback conditicn in panel A).
Feedback control ¥ taee used once the
ball hits the hand and activates cutare-

Controter Actualor
® (e, fineing,
o B e
e n

ous #ed mescle eceptees. (Reprinted from
Ghez C. Krakaver ). The ceganization of
mowment. In: Kandel £, Schwartz J, Jessel
T, eds. Principles of neuroscience, &th ed.
New York, NY: McGeam-Hill, 2000:655, with
pesmission,)

Frecback
B sigral

Shumway-Cook. (2016). Normal reach, grasp, & Manipult
Motor control (5th ed., pp. 465-489). Wolters Kluwer L
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Feed-forward and feedback

The Beer Stein Experiment

T

Movement A
]
1
1

Feed-forward and feedback

The Beer Stein Experiment

Load force (N)

15
809
Z 10
g
8
Es
Ew
g
Phases to reach / grip in the transport phase of reach B *
1. Finger contact Figure 17.11 A, A subject lifts an object from a table that is
N instrumented with both grip force and load force detectors.
2. Grip and load Force 8, The person knows the object’s weight (200, 400, or 800 g) in
s advance, and thus, the forces used are appropriate for lifting the
3. Movement- load force is adequate object, a5 you see in the three sets of traces (load force, grip
4. Grip force / load force decline - contact with the table B e

object doesn't stip. (Reprinted fram Kandel ER, et al. Principles
of neural science. 5th ed. New York, NY: McGraw Hill, 2013.
Fig. 33-14, p. 758, with permission.)
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If functional repetition is necessary for
neurological advancement, how does one
achieve this if they have inadequate
strength for active movement against
gravity?

If the weight of the arm is too heavy, how §
do we expect them to use it?

!
J

8 L
1|

How do we get them strong enough?

If we understand the muscles involved in
healthy shoulder motion, how do we
rebalance to healthy movement ratio in
stroke survivors?

Stability before mobility

Mobility- sacrifice stability

Stability- accomplished by ligamentous
attachments and complex array of
muscular force couples.

Physics: Rotation requires precise and
coordinated force couples !!!
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The lever length conundrum
Long = heavy

» Basic physics: Longer the lever =
Heavier

» What happens as the elbow reaches
extension?

Moment of contemplation: What is the
functional lever length for the LE with gait
vs. the UE for reach?

Force demand characteristics:
» Isometric = Eccentric> Concentric

Shoulder Movement Fundamentals

» Primary movements of scapula
» Upward rotation- 45-55 degrees
» Posterior tilt- 20-40 degrees
» ER- 15-35 degrees
» Escamilla et al, 2009

v

Retraction- improves subacromial space

v

Protraction- decreases subacromial space

v

Anterior tilt, scapular IR- decreases

> Maintains the tproper length tension
relationship of RTC muscles to ER
humerus
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Scapula in motion

» http://www.youtube.com/watch?v=FHq3K6J3Wq8

» http://www.youtube.com/watch?v=Jmxz3bEjjGM

Video- Patient

» Doug Doffing Shirt
» ER Forward flexion posterior view

» M- Reaching posterior view



http://www.youtube.com/watch?v=FHq3K6J3Wq8
http://www.youtube.com/watch?v=Jmxz3bEjjGM

Scapulothoracic Joint

> Movements of the scapula

» During shoulder movements: scapula
demonstrates

» Posterior or anterior tilting
» Upward or downward rotation
» Internal or external rotation

» Superior or inferior translation

» These movements occur in combination with
each other during protraction and retraction

movements.

Shoulder Basics- cont.

» Force couples
» Deltoid-

» unopposed produces superior
movement/translation of the
humeral head

» Rotator Cuff-

» Controls humeral head
compression

» Collective downward force
» In the plane of the scapula

» How is this direction of force
similar to the middle/lower
trapezius?

deltoid

SIT

supraspinatus

Dynamic Stability of Rotator Cuff

1/5/2023
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Impingement syndrome

» Greater and Lesser Clavicle
Tuberosity- must r— Icollarbone)l
clear the Acromion

and Coracoid (less Rotator
common)

» Requires- humeral
head depression +
ER (humeral head) +
proper
scapulohumeral
rhythm

» http://www.youtube.c
om/watch?v=TcsJOLSY
cHg&feature=related

\

Effect of Posture on Healthy Shoulder Motion

48 A Yamamoto et al.

» Where does the Scapula Go?

» Photo A - scapula in “healthy starting
alignment.”

» Photo B-
» Excessive Scapular Elevation
» Excessive Scapular Protraction
» Excessive Anterior Tilt
» Decreased subacromial space
» Where does the humerus go?
» Photo A- healthy starting alighment

» Photo B-
Ideal alignment. Kyphotic-lordotic posture Flat-back posture Sway-back posture.
i i i i Figure 1 The 4 postural types defined according o the classification of Kendall. (A) Ideal al nt. (B) Kyphotic-lordotic posture. (C)
» Excessive Anterior Migration s 8 poe s dfd w1 sl ogion of Famtll () o sl ) Kyt o (O

testing and function, with posture and pain. Sth ed. Baltimore, MD: Lippincon Williams & Wilkins: 2005)

» Excessive IR Dabholkar, Ajit, and Sujata Yardi. “Effects Of Scapular Muscle Strengthenij

Function And Disability In Shoulder Impingement Syndrome (SIS) -A Ran:
Controlled Trial". International Journal Of Therapies And Rehabilitatil
no. 4, 2015, p. 26. Scopemed Publishing, doi:10.5455/ijtrr.000000

11


http://www.youtube.com/watch?v=TcsJOLSYcHg&feature=related
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The Trunk in relation to Arm Function

The unsung hero or goat

Any change in a body segment,
changes the center of mass which
requires a response of the trunk

Anticipatory activation of the trunk
musculature is required due to the
downward and backward trunk
displacement with upper extremity
activation in open or closed chain
tasks.

Any activity that involves pushing,
pulling, or lifting will initiate an
immediate isometric contraction of
the trunk flexors in order to
stabilize the ribs, spine and pelvis

Intermittent activity of the
extensors is needed when the
flexors contract to create a co-
activated trunk and scapular
stability required for limb function

Trunk and BOS extend reach!

12
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Head and Cervical Spine

Sternocleidomastoid, Levator Scapulae,
Scalenes

Contributes to orientation to space,
balance, and goal oriented task in
conjunction with the visual and vestibular

system
Ribs and Thoracic Spine

Serratus, Middle and Lower Trapezius,
Rhomboids, Pectoralis Major and Minor

Contributes to balance and can
increase/decrease reach

Pelvis and Lumbar Spine

Trapezius through the attachment of the
thoracolumbar fascia, Latissimus Dorsi

Connects upper trunk and lower extremities
to serve as a BOS, contributes to balance
and the length of reach

Pelvis and Ribs set the starting alighment from the bottom up.

What happens to the scapula and humeral alignment as we
deviate from healthy postures to unhealthy postures?

Vo

" Correct posture Posterior pelvic tilt Anterior pelvic tilt
- + Slouching +Rib flare
—_—
1z
-~
.
L '/b I - :
| £
o
g ; ;
) Oiaphragm s /
Transverse / L
inis - \
(& /
o
Peivic i

13
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Dyskinesia- Scapulas gone wrong

They are not happy, unless they are depressed.

14
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Why didn’t the shoulder have
to take anti-depressants

anymore?

His/her/their OT utilized very complex assessment tools and treatment methods

to restore healthy force couples again at the humeral head and scapula!!!!

Clinical Assessment of the Scapula

» Observational assessment vs. Specific
Tests/objective measurements.

» Observational: Quick and clinical
friendly

» Specific Tests:
» Can provide objective data
» Not time effective

» Observation: Static and Dynamic
Scapular positioning.

» 3 Positions of Scapular Rest:
» Relaxed by side
» Both hands on ipsilateral hips
» 90 Shoulder ABD - if able
» Abnormalities include:
» Tilting, winging

Struyf et al, 2012

» Desired resting position in all 3
positions

» Scapular spine: Nearly horizontal
(+5 to -5 degrees up/down
rotation)

» Internally rotated ~ 40 degrees
(in respect to frontal plane)

» Anteriorly tilt ~ 10 degrees
(fairly flat)

» Medial Border: ~parallel to the
thoracic midline

» Dominant side: lower and further
from spine

» Superior Angle: -level with T3-4
» Inferior Angle: ~ level with T7-T9

igure 1 Observation of static scapular positioning at three positions.

15
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Clinical Assessment of the Scapula

» SICK Scapular Syndrome: condition for overhead athletes with Kibler’s Four Types of s
dyskinesis often demonstrate dyskinesis

» Scapular Malposition » Type 1: Inferior Angle
» Inferior medial border prominence * Type 2: Medial Border Pr
» Coracoid pain + Type 3: Excessive superio
o o N elevation
» Malposition Dyskinesis X
P = » Type 4: Symmetrical and no
motion

» Observation of scapular motion
» Scapular dyskinesis: Present or absent (yes or no).
» Characterized as :
» Winging or
» Dysrhythmia-
» Premature or excessive elevation or protraction
» Non smooth or stuttering motion: during elevation or return from elevation

» Rapid downward rotation during arm lowering

Struyf at al, 2012

Clinical Treatment of Scapular Dyskinesis

» Soft tissue elasticity- Does the
patient have a range of issue?

» Shortening of the following common
muscles can highly contribute to
scapular movement

» Pec Minor: Anterior tipping

Pec Major

>
» Latissimus Dorsi
>

Posterior / Inferior shoulder capsule:
Look for ROM loss in capsular pattern

v

Levator scapulae

» Subscapularis / Teres Major

16
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Muscle performance in Scapular Dyskinesia

» Several authors have demonstrated altered muscle activity patterns

in patients with shoulder impingement

» Altered muscle strength or alterations in timing properties of

» Decreased strength of Serratus Anterior

» Hyperactivity and early activation of Upper Trapezius
» Decreased Activity and late activation of Middle and Lower

Trapezius.

» “The scapula plays a very important role as a link between
the trunk and the arm, transferring and increasing the v decent for bt patets wihshouider
energy, power and equilibrium from the lower extremities

and the trunk into the arm.” (Cools et al, 2013)

» “Abnormal scapular position and kinematics might lead to a
breakage of the functional kinetic chain, putting other links

at risk for injury” (Cools et al, 2013)

Review | » BrJ Sports Med. 2014 Apr48(81:692-7. doi: 10.1136/bjsports-2013-092148,
Epub 2013 May 18

Rehabilitation of scapular dyskinesis: from the office
worker to the elite overhead athlete

Ann M J Cools 1, Filip Struyf, Kristof De Mey, Annelies Maenhout, Birgit Castelein, Barbara Cagnie

Afflations + expand

PMID: 23667006 DO 10.1136/bjsparts-2013-092148

Abstract

The scapula functions as a bridge between the shoulder compiex and the cervical spine and plays a
very important role in providing both mobility and stability of the neck/shoulder region, The
association between abnormal scapular positions and morions and glenohumeral joint palhn‘ugy has
been wel . whereas stud

pain and scapular dysfunction have only recently begun to emerge. Although several suthors have
emphasie the reevance of retoring noral capular inemaics theough scrcsssnd manl

pain o5 well as pBI fents with eck problems are lacki ing. The purpase f this paper is to provide a
science-based clinical reasening aly delines for the of scapular
dyskinesis in patients with chranic complaints in the upper quadrant

Ider injuries: Sports

The Relationship of Soft Tissue Length

and Muscle Performance

Scapular Rehabilitation Algorithm

[ Lack of saft-tissue flexibility | | Lack of muscle performance ]

[ scapolar muscles | [ Glenohumeral muscles/capsule: | Muscle control | [ muscle strengn |
Pectoralis mi Posteri -
o | B [ omem | [ o

I 1

[ consci control | [ Conscious musce control |

Advanced control during
basic activities

Mobilisation with mevement

Advanced control during
sports

Figure 1 Scapular rehabilitation algorithm.

Cools AMJ, ef af. Br J Sports Med 2014;48:692-697. doi:10.1136/bjsports-2013-092148

» Healthy Scapular Movement
affected by:

> Soft tissue flexibility (or lack
thereof)

» Muscle Control

» Muscle strength

» Appropriate treatments for
scapular dyskinesis needs

17
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Benefits of Closed Chain Strengthening

» Push up Variations- “Push up plus”

» Challenge SA activation

» Need to be selected with caution - with impingement related pain

» Lunden et al. state that this may put the GH joint in a position that decreases available

subacromial joint space.

» Wall slide-

» Hardwick et al.- produces similar SA activity to other closed chain exercises but

safer.
» Uhlet al-

» supporting the arm during wall slide and bench activities improves SA and LT activity.

» Low activity in UT and GH muscles.

Muscle Strength and Muscle Imbalance

Deficit

»  “Selective activation of the weaker muscles in parts
with minimal activity of the hyperactive muscles is
an important component to the second stage of
scapular muscle rehabilitation”

»  “A continuum of functional exercises may be
suggested with increasing activity of the LT.”

» Suggested sequence-

» Isometric low row > Prone extension at 0
- Sidelying ER - Prone horizontal
abduction with ER.

»  Push up plus- Popular for training of SA- However has
a high muscle strength demand

» Elbow push up
» Dynamic hug
» Supine punch

» Wall sliding exercises

» Intramuscular trapezius training- 4
Recommended Exercises

>

vV v.v Vv

Optimal UT/MT and UT/LT ratio and
guarantee early activation of the LT and
inhibition latency of the UT

Sidelying ER
Sidelying FF
Prone horizontal ABD with ER

Prone extension

18
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Stance variations and affect on Scapular
Performance

» Integration of BOS changes to increase selective muscle activity
» Push up plus -
» Ipsilateral leg is extended = increased SA activity
» Contralateral leg extended = Increased LT activation
» Open chain Rowing
» Unilateral stance -
» Increases scapular muscle activity
» Improves the UT/LT ratio

» Diagonal patterns including the Lower Limb and core muscle activity
are in favor of scapular muscle activity- especially lower trap!

.

fromitders in ORIGINAL RESEARCH ARTICLE %
1 17 N
HUMAN NEUROSCIENCE o 10,3588/ 201400632

Characteristics of neuromuscular control of the scapula
after stroke: a first exploration

Liesbet De Baets'*, Ellen Jaspers?, Luc Janssens?® and Sara Van Deun’

# REVAL Rehabilitation Research Center — BIOMED Biomedical Research Institute, Faculty of Medicine and Life Sciences, Hasselt University, Diepenbeek, Belgium
? Neural Control of Movement Laboratory, ETH Zurich, Zurich, Switzerland
 Faculty of Industrial Engineering Sciences, KU Leuven, Leuven, Belgium

» Study Goal: characterize scapular muscle timing in stroke patients with and
without shoulder pain.

» Muscle activity of upper trapezius, lower trapezius, serratus anterior,
infraspinatus, and anterior deltoid (AD) was measured (DelsysTrigno surface
EMG system)

» 14 Healthy controls vs. 30 stroke patients. (10 with hemiplegic shoulder pain).
» Participants performed:
» 45 degrees of FF (anteflexion) and full anteflexion:

» 2 load conditions for each height

19
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fromtiers in ORIGINAL RESEARCH ARTICLE %
blished: 17 N ber 2014
HUMAN NEUROSCIENCE ot 10,3389/ inhum 2014 00933

Characteristics of neuromuscular control of the scapula
after stroke: a first exploration

Liesbet De Baets'*, Ellen Jaspers?, Luc Janssens® and Sara Van Deun’

" REVAL Rehabilitation Research Center — BIOMED Biomedical Research Institute, Faculty of Medicine and Life Sciences, Hasselt University. Diepenbeek, Belgium
? Newral Control of Movement Laboratory, ETH Zurich, Zurich, Switzerland
? Faculty of Industnal Engineering Sciences, KU Leuven, Leuven, Belgium

» Across all load conditions and groups:
» In Stroke patients without pain:
» Lower trapezius had an earlier activation vs. patients with pain.
» Serratus anterior showed a delayed onset.
» For full range tasks:

» Participants without shoulder pain: Used early and prolonged activity of the infraspina&ls.

Postural Consequences of the “Heavy Arm”

20
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Analyzing- Sitting from front Sitting from the side

Standing from front Standing from the side

21
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Observation- Postural analysis

22
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SUMMARY OF ScAPULAR KINEMAT
TABLE 2 During ARM ELEvATION IN HEALTHY
AND PaTHOLOGIC STATES

Impingement or Glenahumeral
Group Healthy Rotator Cuff Disease  Joint Instablity Adhesive Capsulitis
Primary scapular Upviaard rotation Lesser upward rofation  Lesser upward (Greater upward rotation
molion rotation
Secondary scapular  Posterior tilling Lesser posterior No consistent No consistent evidence
motion tilting eidence for for alteration
altaration
Accessory scapular  Variable intemal/ Greater internal rotation  Greater internal No consistent evidence
motion external rotation rotation for alteration
Presumed P d contributy Presumed: bu- Presumed compensa-
implications range of motion to subacromial or tory to besser infe- tory to minimize
and available sub- intamal impingement riof and anterior functional shoulder
acromial space joint stability range-of-motion loss

TABLE 3
Mechanism Associated Effects
Inadequate serratus activation Lesser scapular upward rotation and pasterios filt
Esciess upper trapezius activation Grealer davicular elevation
Pectoralis minor tightness (Grealer scapular intermal rotation and anterior ik
Posterior glenohurmeral joint soft tissue tightness Grealer scapular anberior tilt

Thoracic kyphasis or flexed posture

Greater scapular intemal rotation and anterior tik, lesser
seapular upward rotation

Ludewig & Reynolds, 2009

TABLE 3

Mechanism

Inadequate sermalus activation
Excess upper frapezius activation

Pectoralis minor fightness

Pusterior genohumeral joint saft tissue tightness
Thoracic kyphosis of flexed pasture:

Lesser scapular upward rotation and pasterior tlt
Greater ciavicular eleation
Greater scapular intermal rotation and anterior ik
Greater scapular anterior filt

Greater scapular internal ratation and anterior ik, lesser
scaplar upward rotafion

1/5/2023
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Subacromial Impingement Syndrome:
Musculoskeletal Causes

» Weakness of Serratus anterior, Middle and Lower trapezius

» Overactivity of the Upper Trapezius

» Weakness or damage to the rotator cuff muscles

» Tightness of posterior GH capsule or posterior rotator cuff muscles
» Tightness of Pectoralis minor or short head of the biceps

» Excessive thoracic kyphosis

Neumann. Kinesiology of the Musculoskeletal System, 314 ed.

Subacromial Impingement Syndrome:
Abnormal Kinematic Causes

» Limited Up Rotation, Posterior Tilt and Add of scapula

» Excessive Anterior Tilt and Abd of scapula

v

Limited Upward/posterior rotation of clavicle

» Excessive superior movement of humerus during Abduction and flexion

» Limited GH ER during Abduction and flexion

Neumann. Kinesiology of the Musculoskeletal System, 31 ed.
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Scapula- Building the foundation for
stability- moving to mobility.

Review | > B ) Sports Med. 2014 Apr4BI81692-7. do: 10.1136/bjsports-2013-092148
Epub 2013 May 18

Rehabilitation of scapular dyskinesis: from the office
worker to the elite overhead athlete

Ann M) Coals *, Filip Struyf, Kristof Die Mey, Annelies Maenhout, Brgit Castelein, Barbara Cagrie

Affiiations + expand
PMID: 23667006 DO 10.1136/bjsports-2013-092148

Abstract

The scapula functions as  bridge between the shoulder complex and the cenical spine and plays 3
very important roke in providing both mability and stability of the neck/shoulder region. The
association between abnarmal scapular positions and mations and glenohumeral joint pathology has
been well established in the lterature, whereas stuies investigating the relationship between neck
pain and scapular dysfunction have only recenty begun to emerge. Although several authors have
emphasised the rel restoring kinematics through d manua!
therapy techniques, averal scapular rehabifitation guidfines decent for bath patients with shoulder
pain as well as patients with neck problems are lacking. The purpose of this paper s to provide a
science-based cinical reasoning algorithm with practical quidelines for the rehabifitation of scapular
dyskinesis in patients with chronic complaints in the upper quadrant

Keywords: Exercise rehabilitation; Shoulder injusies: Sports rehabilitation programs
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