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THE PROBLEMTHE PROBLEM
•• Shoulder impingement syndromeShoulder impingement syndrome

–– common musculoskeletal conditioncommon musculoskeletal condition
•• Several contributing factors for impingement Several contributing factors for impingement 

syndrome (SIS): syndrome (SIS): 
–– bony abnormality, rotator cuff insufficiency, bony abnormality, rotator cuff insufficiency, 

posterior capsule tightness, posterior capsule tightness, glenohumeralglenohumeral instability instability 
and and scapular motion disorderscapular motion disorder

•• Scapular motion disorderScapular motion disorder
–– potential source of mechanical dysfunction causing potential source of mechanical dysfunction causing 

shoulder impingement syndromeshoulder impingement syndrome



THE PROBLEMTHE PROBLEM
•• Important questionsImportant questions::

-- Whether the abnormal scapular motion    Whether the abnormal scapular motion    
contributes to the etiology of SIS?contributes to the etiology of SIS?
-- Whether restoring normal scapular motion Whether restoring normal scapular motion 
prior to shoulder symptoms could prevent SIS?prior to shoulder symptoms could prevent SIS?
-- Whether correction of scapular motion post Whether correction of scapular motion post 
onset of SIS symptoms could facilitate relief of onset of SIS symptoms could facilitate relief of 
pain and return of function?pain and return of function?



SIGNIFICANCE OF THE PROBLEMSIGNIFICANCE OF THE PROBLEM
•• Impingement syndrome accounts for almost Impingement syndrome accounts for almost 

half of the total shoulder patient population.half of the total shoulder patient population.

•• Impingement syndrome:Impingement syndrome:
–– acute or chronicacute or chronic
–– chronic impingement is difficult to treatchronic impingement is difficult to treat

•• Identify potential risk factors Identify potential risk factors 
–– poor poor scapuloscapulo--thoracic motion or postural     thoracic motion or postural     

alignmentalignment
–– helpful tool to address both prevention and helpful tool to address both prevention and 

treatmenttreatment



RELEVANCE TO PTRELEVANCE TO PT
•• Conservative treatment Conservative treatment 

–– exercises to improve function of rotator cuff muscles and exercises to improve function of rotator cuff muscles and 
scapular muscles.scapular muscles.

•• Specific contribution of scapula to SIS is not known.Specific contribution of scapula to SIS is not known.
•• Research/evidence support for the importance of Research/evidence support for the importance of 

correcting Scapular malcorrecting Scapular mal--alignment and kinematics could alignment and kinematics could 
be helpful: be helpful: 
–– To evaluate and diagnose SIS To evaluate and diagnose SIS 
–– To know how much emphasis should be given to To know how much emphasis should be given to 

Scapular kinematicsScapular kinematics
–– In developing an educational program for In developing an educational program for 

prevention of SISprevention of SIS
–– Early identification of patients at risk of developing Early identification of patients at risk of developing 

SISSIS



PRIMARY QUESTIONPRIMARY QUESTION
Does abnormality in scapular motion Does abnormality in scapular motion 

increase the risk of shoulder increase the risk of shoulder 
impingement syndrome?impingement syndrome?

This is a background questionThis is a background question



HYPOTHESISHYPOTHESIS
•• HH00:: There is no significant correlation between There is no significant correlation between 

abnormal scapular motion and the: a) abnormal scapular motion and the: a) 
prevalence and b) incidence of shoulder prevalence and b) incidence of shoulder 
impingement syndromeimpingement syndrome..

•• HH11: There is a significant correlation between : There is a significant correlation between 
abnormal scapular motion and the: a) abnormal scapular motion and the: a) 
prevalence and b) incidence of shoulder prevalence and b) incidence of shoulder 
impingement syndrome.impingement syndrome.



EXPECTED FINDINGSEXPECTED FINDINGS
•• Able to find epidemiological, prevalence and Able to find epidemiological, prevalence and 

incidence literature evidence to support a incidence literature evidence to support a 
significant, positive correlation between significant, positive correlation between 
presence of abnormal scapular motion and presence of abnormal scapular motion and 
prevalence and incidence of impingement prevalence and incidence of impingement 
syndrome. syndrome. 



THEORETICAL CONSTRUCTTHEORETICAL CONSTRUCT
Shoulder and Scapula:Shoulder and Scapula:
•• Altered Altered scapulothoracicscapulothoracic motion affects the motion affects the 

function of shoulder jointfunction of shoulder joint
–– approximately 1 degree of approximately 1 degree of scapulothoracicscapulothoracic motion motion 

for every 2 degrees of for every 2 degrees of glenohumeralglenohumeral elevation elevation 
during flexion/abductionduring flexion/abduction

•• Rotator cuff muscles Rotator cuff muscles 
–– dynamic stabilizersdynamic stabilizers
–– originates from the scapulaoriginates from the scapula
–– any abnormality in scapular motion must put the RC any abnormality in scapular motion must put the RC 

muscles at disadvantagemuscles at disadvantage



BACKGROUNDBACKGROUND
•• What is Shoulder What is Shoulder 

impingement syndrome?impingement syndrome?
–– DefinitionDefinition

•• ““pain with overhead movementspain with overhead movements””
–– Shoulder girdle anatomyShoulder girdle anatomy

•• Humerus, Humerus, AcromionAcromion, Clavicle,, Clavicle,
•• Rotator cuff muscles and Rotator cuff muscles and 

tendonstendons
•• SubacromialSubacromial bursabursa

–– PathophysiologyPathophysiology
•• Entrapment of structures such Entrapment of structures such 

as bursa, rotator cuff tendons, as bursa, rotator cuff tendons, 
ligaments in subligaments in sub--acromialacromial spacespace



BACKGROUNDBACKGROUND
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BACKGROUNDBACKGROUND
•• What is the prevalence of shoulder What is the prevalence of shoulder 

Impingement syndrome?Impingement syndrome?
–– 16% to 21% of the entire patient population 16% to 21% of the entire patient population 
–– 44% to 65% of shoulder pain complaints, 44% to 65% of shoulder pain complaints, 

seen by physicians, are diagnosed as seen by physicians, are diagnosed as 
shoulder impingement syndromeshoulder impingement syndrome

–– 10% of the total patients referred to physical 10% of the total patients referred to physical 
therapy are for shoulder impingement therapy are for shoulder impingement 
syndromesyndrome



BACKGROUNDBACKGROUND
•• What are normal What are normal 

scapular motions?scapular motions?
•• What are abnormal What are abnormal 

scapular motions?scapular motions?
–– Any alterations in Any alterations in 

normal motionnormal motion

•• No data available on No data available on 
prevalence and prevalence and 
incidence of incidence of 
abnormal scapular abnormal scapular 
motions.motions.



BACKGROUNDBACKGROUND
•• What are the factors influencing prevalenceWhat are the factors influencing prevalence
and incidence of abnormal scapular motion : and incidence of abnormal scapular motion : 

–– AgeAge
–– GenderGender
–– PosturePosture
–– Activity related (overhead sport, swimming etc)Activity related (overhead sport, swimming etc)
–– OccupationOccupation



BACKGROUNDBACKGROUND
What is the usual conservative treatment forWhat is the usual conservative treatment for
•• Impingement syndrome:Impingement syndrome:

-- TheraputicTheraputic exercises, manual therapy, exercises, manual therapy, 
postural repostural re--education, ultrasound, laser, education, ultrasound, laser, 
acupunctureacupuncture

•• Abnormal scapular kinematics:Abnormal scapular kinematics:
-- Stretching and strengthening of scapular Stretching and strengthening of scapular 

muscles muscles 
-- Postural rePostural re--education of cervical and education of cervical and 

thoracic spinethoracic spine



SEARCH METHODS
•• PubMedPubMed
•• MedlineMedline
•• CochraneCochrane
•• PEDroPEDro
•• MeSHMeSH
•• scholar.googlescholar.google



SEARCH METHODS: KEYWORDSSEARCH METHODS: KEYWORDS
•• ““scapular kinematicsscapular kinematics””
•• ““kyphosiskyphosis””
•• ““scapular posturescapular posture””
•• ““shoulder postureshoulder posture””
•• ““impingement syndromeimpingement syndrome””
•• ““subacrominalsubacrominal impingement syndromeimpingement syndrome””
•• ““subacromialsubacromial””
•• ““scapula and impingement syndromescapula and impingement syndrome””



DATA ANALYSIS: EVIDENCE BASED STATASTICS

•• Sensitivity: a/Sensitivity: a/a+ba+b
•• Specificity: Specificity: d/b+dd/b+d
•• Positive predictive value: a/Positive predictive value: a/a+ba+b
•• Negative predictive value: Negative predictive value: d/c+dd/c+d
•• Likelihood ratio positive: sensitivity/ (1Likelihood ratio positive: sensitivity/ (1--specificity)specificity)
•• Likelihood ratio negative: (1Likelihood ratio negative: (1--sensitivity)/specificitysensitivity)/specificity
•• PrePre--test probability (prevalence): test probability (prevalence): a+c/a+b+c+da+c/a+b+c+d
•• PrePre--test odds: prevalence/ (1test odds: prevalence/ (1--prevalence)prevalence)
•• PostPost--test odds +: pretest odds +: pre--test odds x LR+test odds x LR+
•• PostPost--test oddstest odds--: pre: pre--test odds x LRtest odds x LR--
•• PostPost--test probability: posttest probability: post--test odds/ (posttest odds/ (post--test test 

odds +1)odds +1)



INCLUSIVE/EXCLUSIVE CRITERIAINCLUSIVE/EXCLUSIVE CRITERIA
•• Subjects: Subjects: 

–– Experimental and control group Experimental and control group 
–– Experimental group positive for shoulder Experimental group positive for shoulder 

impingement syndromeimpingement syndrome
–– Some form of scapular kinematic measurementSome form of scapular kinematic measurement

•• Level of Evidence:Level of Evidence:
–– Level ILevel I--IIIIII

•• Research Published: 1990Research Published: 1990--20082008



STUDY FINDINGSSTUDY FINDINGS
•• Number of studies appropriate for secondary Number of studies appropriate for secondary 

questions:18questions:18
•• Number of studies appropriate for primary Number of studies appropriate for primary 

question: 12question: 12
•• Number of studies that met all criteria to answer Number of studies that met all criteria to answer 

primary question: 8primary question: 8



DESCRIPTION OF STUDIESDESCRIPTION OF STUDIES
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LevelLevelType of studyType of studyAuthor/yrAuthor/yr



DESCRIPTION OF STUDIESDESCRIPTION OF STUDIES

IIIIII

IIII
LevelLevel

Retrospective Retrospective 
experimental study experimental study 

with control. Data not with control. Data not 
good for calculationsgood for calculations

Systematic review of Systematic review of 
studies on factors studies on factors 
affecting SIS, no affecting SIS, no 

statisticsstatistics

Type of studyType of studyYearYearAuthor/yrAuthor/yr##
20032003Michener Michener 

et alet al
11

20072007Roy et alRoy et al22



Results: Results: LukasiewiczLukasiewicz et al 1999et al 1999

SIS: 25 (8)SIS: 25 (8)
Control: 34.5 (8)Control: 34.5 (8)

Mean (SD)Mean (SD)
DegreesDegrees

Lack of posterior tilt and excessive superior Lack of posterior tilt and excessive superior 
translation is SIS grouptranslation is SIS group

FindingsFindings

maximummaximumArm levelArm level

angle between a vector passing through C7 angle between a vector passing through C7 
and T7 and the inferior angle and root of and T7 and the inferior angle and root of 
spine of scapulaspine of scapula

Posterior Posterior 
Scapular tilt Scapular tilt 
angleangle

33-- Dimensional electromechanical digitizingDimensional electromechanical digitizingMethodMethod

Healthy: 20 (34 years)Healthy: 20 (34 years)
SIS: 17 (45 years)SIS: 17 (45 years)

Subjects #Subjects #
(Mean age)(Mean age)



Results:  McClure et al 2006Results:  McClure et al 2006

SIS: 5 (1.5)SIS: 5 (1.5)
Control: 3.5 (1)Control: 3.5 (1)

Mean (SD)Mean (SD)
DegreesDegrees

Greater posterior tilt and greater Greater posterior tilt and greater clavicularclavicular
retractionretraction

FindingsFindings

scapular plane elevation at 90scapular plane elevation at 90ooArm levelArm level

Scapula receiver with pins inserted in Scapula receiver with pins inserted in 
lateral scapula spine lateral scapula spine 

Scapular tilt Scapular tilt 
angleangle

33--Dimensional electromagnetic motion Dimensional electromagnetic motion 
analysis systemanalysis system-- 3 SPACE FASTRAK*3 SPACE FASTRAK*

MethodMethod

Healthy: 45 (43 years)Healthy: 45 (43 years)
SIS: 45 (45 years)SIS: 45 (45 years)

Subject #Subject #
(Mean age)(Mean age)



Results: Results: BorstadBorstad et al 2002et al 2002

SIS: SIS: --13.5 (6.38)13.5 (6.38)
Control: Control: --9.31 (7.26)9.31 (7.26)

Mean (SD)Mean (SD)
DegreesDegrees

Significant increase in anterior tilt in SIS Significant increase in anterior tilt in SIS 
group at higher arm elevation levelsgroup at higher arm elevation levels

FindingsFindings

scapular plane (concentric/eccentric) scapular plane (concentric/eccentric) Arm levelArm level

scapular X axis from root of the spine of the scapular X axis from root of the spine of the 
scapula to AC jointscapula to AC joint

Scapular tilt Scapular tilt 
angleangle

33-- Dimensional scapular attributes using Dimensional scapular attributes using 
Motion capturing system Motion capturing system 

MethodMethod

Healthy: 26 (39 years)Healthy: 26 (39 years)
SIS: 26 (39 years)SIS: 26 (39 years)

Subject #Subject #
(Mean age)(Mean age)



Results: Results: LudewigLudewig et al 2000et al 2000

SIS: SIS: --11 (3.5)11 (3.5)
Control: Control: --8 (4.5)8 (4.5)

Mean (SD)Mean (SD)
DegreesDegrees

Decreased posterior tilt and decreased Decreased posterior tilt and decreased 
serratusserratus anterior muscle function in SISanterior muscle function in SIS

FindingsFindings

9090oo of arm elevationof arm elevationArm levelArm level

Sensor placed on the bony surface of Sensor placed on the bony surface of 
acromialacromial processprocess

Scapular tilt Scapular tilt 
angleangle

33--Dimensional electromagnetic motion Dimensional electromagnetic motion 
analysis system FASTRAKanalysis system FASTRAK

MethodMethod

Healthy: 26 (39 years)Healthy: 26 (39 years)
SIS: 26 (39 years)SIS: 26 (39 years)

Subject #Subject #
(Mean age)(Mean age)



Results: Hebert et al 2002Results: Hebert et al 2002

SIS: 14.1 (4.5) SIS: 14.1 (4.5) 
Control: 17.7 (5.6)Control: 17.7 (5.6)

Mean (SD)Mean (SD)
DegreesDegrees

Less anterior scapular tilt in SIS groupLess anterior scapular tilt in SIS groupFindingsFindings

9090oo of  shoulder abductionof  shoulder abductionArm levelArm level

Anterior scapular tilting measured in Anterior scapular tilting measured in 
sagittalsagittal plane; scapular Y axisplane; scapular Y axis

Scapular tilt Scapular tilt 
angleangle

33-- Dimensional scapular attitudes using Dimensional scapular attitudes using 
motion analysis systemmotion analysis system

MethodMethod

Healthy: 39 (34 years)Healthy: 39 (34 years)
SIS: 41 (44 years)SIS: 41 (44 years)

Subject #Subject #
(Mean age)(Mean age)



Results: Endo et al 2001Results: Endo et al 2001

SIS: 40.7 (8.7)SIS: 40.7 (8.7)
Control: 44.3 (7.2) Control: 44.3 (7.2) 

Mean (SD)Mean (SD)
DegreesDegrees

Reduction in scapular rotation in SIS groupReduction in scapular rotation in SIS groupFindingsFindings

9090oo of  shoulder abductionof  shoulder abductionArm levelArm level

Referential line to measure scapular Referential line to measure scapular 
upward rotation angle (SURA) upward rotation angle (SURA) i.ei.e angle of angle of 
tilt at 90 degrees shoulder abductiontilt at 90 degrees shoulder abduction

Scapular tilt Scapular tilt 
measuremeasure

Digital XDigital X--rays of shoulder at several anglesrays of shoulder at several anglesMethodMethod

Healthy: 27 (57 years)Healthy: 27 (57 years)
SIS: 27 (57 years)SIS: 27 (57 years)

Subject #Subject #
(Mean age)(Mean age)



Results: Results: LaudnerLaudner et al 2006et al 2006

SIS: SIS: ––2.5 (6.4) 2.5 (6.4) 
Control: Control: --8.1 (10.0)8.1 (10.0)

Mean (SD)Mean (SD)
DegreesDegrees

Increased SC elevation and scapular Increased SC elevation and scapular 
posterior tilt position in SIS groupposterior tilt position in SIS group

FindingsFindings

9090oo of humeral elevationof humeral elevationArm levelArm level

Receiver on the Receiver on the acromionacromion of scapulaof scapulaScapular tilt Scapular tilt 
angleangle

Electromagnetic tracking deviceElectromagnetic tracking deviceMethodMethod

Healthy: 11 (21 years)Healthy: 11 (21 years)
SIS: 11 (22 years)SIS: 11 (22 years)

Subject #Subject #
(Mean age)(Mean age)



Results: Warner et al 1992Results: Warner et al 1992

SIS: 6/7SIS: 6/7
Control:18% Control:18% 

Mean (SD)Mean (SD)
DegreesDegrees

Asymmetric scapular kinematics in SIS Asymmetric scapular kinematics in SIS FindingsFindings

9090oo arm elevationarm elevationArm levelArm level

Degree of asymmetry measured as Degree of asymmetry measured as 
increased topography increased topography 

Scapular Scapular 
motionmotion

MoireMoire´́ topography to assess asymmetrytopography to assess asymmetryMethodMethod

Healthy: 22 (27 years)Healthy: 22 (27 years)
SIS: 7 (28 years)SIS: 7 (28 years)

Subject #Subject #
(Mean age)(Mean age)



Results: Roy et al 2007Results: Roy et al 2007

SIS: 1.3SIS: 1.3oo to 4.0to 4.0oo

Control:1.7Control:1.7oo to 2.9to 2.9oo

Unable to ran GaussianUnable to ran Gaussian

95% 95% 
CI(SEM)CI(SEM)

Mild reduction in posterior tilt at 90 degrees Mild reduction in posterior tilt at 90 degrees 
of abductionof abduction

FindingsFindings

Dynamic scapular motion 90Dynamic scapular motion 90oo of abduction.of abduction.Arm levelArm level

Scapula coordinate system: z axis as Scapula coordinate system: z axis as 
scapular tipping motionscapular tipping motion

Scapular tilt Scapular tilt 
angleangle

33--Dimensional scapular attitudes using Dimensional scapular attitudes using 
optotrakoptotrak probing systemprobing system

MethodMethod

Healthy: 30 (37 years)Healthy: 30 (37 years)
SIS: 8 (46 years)SIS: 8 (46 years)

Subject #Subject #
(Mean age)(Mean age)



DATA ANALYSISDATA ANALYSIS
•• Mean and standard deviation of scapular Mean and standard deviation of scapular 

motion for control and experimental groups:motion for control and experimental groups:
•• Example: McClure et al 2006Example: McClure et al 2006

–– SIS: 5 (1.5)SIS: 5 (1.5)
–– Control: 3.5 (1)Control: 3.5 (1)



GAUSSIAN: Determining the ThresholdGAUSSIAN: Determining the Threshold

control

SIS

Threshold

4.2926

Example: McClure et al 2006Example: McClure et al 2006



DATA ANALYSIS:DATA ANALYSIS:
•• Converting the Gaussian Converting the Gaussian 

graph to 2X2 table.graph to 2X2 table.

•• Example: McClure et al Example: McClure et al 
20062006
–– SIS: 5 (1.5)SIS: 5 (1.5)
–– Control: 3.5 (1)Control: 3.5 (1)

% negative% negative

% positive% positive

No SISNo SISSISSIS



CALCULATIONCALCULATION

0.61360.61360.50.50.57990.57991.58841.58840.58350.58350.66160.6616BorstadBorstad55

0.62530.62530.50.50.45180.45181.66911.66910.54970.54970.75160.7516LaudnerLaudner33

0.71150.71150.50.50.40530.40533.18413.18410.7860.7860.68140.6814McClureMcClure44

0.60.60.24130.24130.17460.17464.71424.71420.81810.81810.85710.8571WarnerWarner88

0.64120.64120.51250.51250.51210.51211.70001.70000.58930.58930.69820.6982HebertHebert77

0.61140.61140.50.50.71650.71651.57361.57360.66930.66930.52040.5204EndoEndo66

0.62280.62280.50.50.45500.45501.65131.65130.54450.54450.75220.7522LudewigLudewig22

0.69000.69000.45940.45940.38170.38172.61922.61920.72370.72370.72370.7237LukasiewiczLukasiewicz11

Post test Post test 
probability +probability +

Pretest Pretest 
probabilityprobabilityLRLR--LR+LR+SpecificitySpecificitySensitivitySensitivityAuthorAuthorNoNo
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Accept or Reject H0Accept or Reject H0
There is no significant correlation between There is no significant correlation between 
abnormal scapular motion and the: a)abnormal scapular motion and the: a)
prevalence and b) incidence of shoulder prevalence and b) incidence of shoulder 
impingement syndromeimpingement syndrome::

–– Limited evidence to reject null hypothesisLimited evidence to reject null hypothesis
–– All the studies shows weak correlation: All the studies shows weak correlation: 

•• LR+ between 1LR+ between 1--44
•• LRLR-- greater than 0.3greater than 0.3

–– Post test probability: Post test probability: 
•• Between 60Between 60--70%70%



DISCUSSION: Limitations of the researchDISCUSSION: Limitations of the research

•• No RCT or Systemic reviewsNo RCT or Systemic reviews
•• Only 9 Grade III evidenceOnly 9 Grade III evidence
•• Small sample sizeSmall sample size
•• Not enough data available for EBM calculationNot enough data available for EBM calculation
•• Only mean and standard deviation available Only mean and standard deviation available 
•• Limitation with Gaussian method: Limitation with Gaussian method: 

–– Assumption: behavior of the population is GaussianAssumption: behavior of the population is Gaussian



DISCUSSION: Research GapsDISCUSSION: Research Gaps
•• Different methods to measure scapular motionDifferent methods to measure scapular motion

–– Sensors, digitizing, imagingSensors, digitizing, imaging……
•• Lack of consistency with scapular motion Lack of consistency with scapular motion 

terminologyterminology
•• Different movements and rangeDifferent movements and range

–– Abduction/ elevation/ flexionAbduction/ elevation/ flexion
–– 70 to 180 degrees70 to 180 degrees

•• Ambiguous outcome: Ambiguous outcome: 
–– 4 studies found decreased posterior tilt 4 studies found decreased posterior tilt 
–– 3 studies found increased posterior tilt 3 studies found increased posterior tilt 
–– 2 studies found change in tilt2 studies found change in tilt



Summary of OutcomesSummary of Outcomes

Asymmetric scapular kinematicsAsymmetric scapular kinematicsWarnerWarner99
Reduction in rotationReduction in rotationEndoEndo88
Less anterior tilt *Less anterior tilt *HebertHebert77
Greater Posterior tilt *Greater Posterior tilt *McClureMcClure66
Increase posterior tilt *Increase posterior tilt *LaudnerLaudner55
Mild reduction in posterior tiltMild reduction in posterior tiltRoyRoy44
Increase anterior tiltIncrease anterior tiltBorstadBorstad33
Decrease posterior tiltDecrease posterior tiltLudewigLudewig22
Lack of posterior tilt Lack of posterior tilt LukasiewiczLukasiewicz11
ResultResultAuthorAuthorNo.No.



Implications for practiceImplications for practice
•• Weak recommendation: measure scapular Weak recommendation: measure scapular 

kinematics for shoulder and cervical patients.kinematics for shoulder and cervical patients.
•• May be helpful to make differential diagnosis May be helpful to make differential diagnosis 

((egeg. Elbow pain originating from shoulder).. Elbow pain originating from shoulder).
•• Scapular motion to screenScapular motion to screen

–– scapular tiltscapular tilt



Clinical ImplicationClinical Implication
•• How to measure Scapular Tilt:How to measure Scapular Tilt:

–– Difficult to measure clinicallyDifficult to measure clinically
–– ObservationObservation
–– Other method: XOther method: X--rays lateral viewrays lateral view
–– Prone: AC joint distance from the tableProne: AC joint distance from the table



Clinical Implication:Clinical Implication: scapula motionscapula motion
External rotation               External rotation               

Posterior tiltPosterior tilt

Final Position Final Position 

Upward rotationUpward rotation



Clinical Implication: Measure scapular tiltClinical Implication: Measure scapular tilt
KiblerKibler ’’02: Inferior angle (type I) 02: Inferior angle (type I) indicating anterior tiltindicating anterior tilt::

At restAt rest…… ““inferior medial scapular border may be inferior medial scapular border may be 
prominent dorsallyprominent dorsally””
During arm motionDuring arm motion…“…“inferior angle tilts dorsally, inferior angle tilts dorsally, 
acromionacromion tilts ventrally over the top of the thoraxtilts ventrally over the top of the thorax””



DISCUSSION: Future ResearchDISCUSSION: Future Research
•• More level I / II dataMore level I / II data
•• Prevalence studies to determine the prevalence Prevalence studies to determine the prevalence 

and incidence of abnormal scapular kinematicsand incidence of abnormal scapular kinematics
•• Studies to identify the factors affecting Studies to identify the factors affecting 

abnormal scapular motionabnormal scapular motion



DISCUSSION: Proposed next studyDISCUSSION: Proposed next study
•• A large population study measuring:A large population study measuring:

–– Scapular kinematics with and without SISScapular kinematics with and without SIS
•• Prevalence study identifying:Prevalence study identifying:

–– Population with SIS who also have abnormal Population with SIS who also have abnormal 
scapular kinematics.scapular kinematics.

–– Populations with abnormal scapular Populations with abnormal scapular 
kinematics who develops SISkinematics who develops SIS



ConclusionConclusion
•• Unable to make strong conclusionUnable to make strong conclusion
•• Some change in scapular kinematics (Some change in scapular kinematics (tilt angletilt angle) ) 

in patients with SIS.in patients with SIS.
•• Unable to identify it as a risk factor due to lack Unable to identify it as a risk factor due to lack 

of evidence.  of evidence.  



Thank You! Thank You! 
Questions and/or Questions and/or 
Comments?Comments?


