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Outline

ÅReview normal shoulder anatomy

ÅReview evaluation

ïHistory

ïPhysical exam

ïRadiographic evaluation

ÅReview anterior shoulder instability

ÅReview of SLAP tears



Basic Anatomy

ÅBones

ïClavicle

ïScapula

ÅSpine

ÅBody

ÅAcromium

ÅCoracoid

ïHumerus

ÅHead

ïGT/LT

Ådiaphysis



Shoulder Joints

Å Acromioclavicular joint

ï Diarthrodial

ï Horizontal (A-P) stability

ÅSuperior, posterior AC ligaments

ï Vertical (Superior) stability 

ÅCC ligaments

ïConoid

ïTrapezoid

Å SC joint

ï Diarthrodial

ï Rotates 30 degrees with G-H 

elevation

Å G-H joint

Å Scapulo-thoracic joint 



Ball and socket joint

- Only 25-30% of the 
humeral head contacts 
the glenoid fossa at any 
time

- Relies on static and 
dynamic stabilizers to 
keep the head at the 
center of the glenoid 
cavity



Shoulder Stabilizers 
Å Dynamic Stabilizers

ïRotator cuff

ïLong head biceps tendon 

ïPeriscapular musculature

Å Static Stabilizers

ïGlenohumeral bony articulation

ïNegative intraarticular pressure

ïLabrum

ïCapsular Ligaments

ÅSGHL

ÅMGHL

ÅIGHL (A,P)



Exterior Shoulder Muscles

ÅAnterior
ïDeltoid

ïPectoralis major

ÅPosterior
ïDeltoid

ïTrapezius

ïLatissimus



Rotator Cuff Muscles

ÅRotator cuff muscles
ïSubscapularis

ïSupraspinatus

ïInfraspinatus

ïTeres minor



RC Function

ÅServes as a force 
couple with the deltoid

ÅDynamic stabilization

ÅKeeps the humeral 
head centered within 
the glenoid during 
range of motion



Anterior Shoulder Ligaments

ÅCoraco-clavicular
ïConoid

ïTrapezoid

ÅCoraco-acromial

ÅCoraco-humeral

ÅGleno-humeral
ïSuperior

ïMiddle

ïInferior



Glenohumeral Ligaments

ÅSGHL- resist inferior 
translation w/ arm at 
side

ÅMGHL- resist A/P 
translation with arm at 
45/45

ÅIGHL- resist at 90/90
ïAnterior- resist ant/inf 

translation at 90 and ER
ÅBankart lesion

ïPosterior- resist 
posterior subluxation 
with flexion and IR



Shoulder Labrum

ÅCircumferential attachment to the 
glenoid

Å 3 purposes of labrum
ïIncrease glenoid surface contact 

area
ïButtress 
ïAttachment site for the GH ligaments

ÅLabrum keeps the ñballò on the 
ñteeò

Å Increases glenoid dimensions to 
75% of humeral head vertically, 
57% horizontally

Å Contributes 20% to glenohumeral 
stability

Å Inferior labrum = adherent
ÅSuperior/anterosuperior = mobile
Å Decreased vascularity 

anterosuperior labrum



The intact Labrum increases the concavity of the glenoid 50%, 

thus increases the concavity compression element of 

glenohumeral stability

+50%

Concavity in the Glenoid

http://www.orthop.washington.edu/shoulder_elbow/instability/mechanics/concavity/01/a/1a/view


Glenoidð

Slightly concave

3-d CT of Glenoid



Evaluation of the shoulder

Standardized, systematic 
approach to the shoulder 

evaluation
ωAdequate exposure

ωGroup your testing

ωCompare to the contralateral side

ωTake advantage of every opportunity you 
have to perform an EUA



Evaluation of the shoulder

ÅHistory
ïAge

ïGender

ïTrauma

ïLimitations

ïInstability
ÅOther joints?? Think Beightonôs

ÅVoluntary subluxation?

ïAggravating activities

ïRelieving activities

ïAssisted reductions

ïTreatment and work-up to date



Physical Examination of the Shoulder

Å Physical examination

ïInspection/observation

ïPalpation 

ïAROM/PROM

ïStrength testing

Å Specific tests

Å Do not forget the C-spine



Inspection

ÂView the 
shoulder from 
the front, back 
and side

ÂLook for 
atrophy, bony 
prominences, 
winging, 
asymmetry,  
bruising



Palpation



Shoulder Ranges of Motion
ÅForward flexion

ÅExtension

ÅAbduction

ÅAdduction

ÅExternal rotation

ÅInternal rotation

ÅEvaluate scapula-
thoracic motion & 
scapular dyskinesis

ÅCheck both AROM & 
PROM



Special

Instability

Shoulder

Tests



Anterior Gleno-humeral Instability ï 

Apprehension/Relocation

- Can be tested either seated, standing, or supine
- Tested at 90 degrees of abduction with ER
- Relocation test = posteriorly directed force 
 reduces the apprehension



Posterior Gleno-humeral Instability

 ï Posterior Apprehension/Jerk Test



Sulcus Signð

Multi-Directional Instability (MDI) 



OôBrienôs testð

FF/Crossarm Adduction/IR = 

SLAP tear

Pain No pain



Speedôs testð

FF/Abduction/Supination =

SLAP tear/Bicipital tendonitis

Pain



Yergusonôs Testð

Bicipital groove pain/biceps 

subluxation with arm 

supination/pronation



Crossarm Adduction Test = AC joint



Special

Rotator Cuff

Shoulder

Tests



Impingement Tests = 

Subacromial bursitis, RC tendonitis

Neers Hawkins



Rotator Cuff Testing ïDrop Arm Test

ÅUnable to lower the arm in a controlled fashion 

(supraspinatus)



Rotator Cuff Testing ïJobe Empty Can Test

ÅUnable to resist a downward pressure with the 

arms in an abducted position (supraspinatus)



Rotator Cuff Testing

Å Subscapularis

ïBelly press test

ïLift-off test

ïBear hug test



Rotator Cuff Testing

Å Teres Minor ï Hornblowerôs test



ÅAP ÅTrue AP (Grashey view)

Radiographic Evaluation of the Shoulder

ÂRadiographic evaluation

ςMinimum 3 orthogonal views



Radiographsðaxillary



Radiographic Evaluation of the Shoulder

ÅMinimum 3 orthogonal views (AP, axillary, outlet)

ÅSupraspinatus outlet (Scapular Y)/(lateral)



Radiographsðdislocations

Hill-{ŀŎƘΩǎ lesion



Radiographsðdislocations (cont)

Bony Bankart lesion



Additional Radiographic Views

ÅWest Point View

ïModified axial view

ïTo assess the anterior-
inferior glenoid rim

ÅStryker Notch View
ïModified AP

ïTo assess the Hill-
Sachs of the posterior 
humerus



MRI/MRA of the shoulder

ÅDefine soft tissue anatomy and pathology

ÅBankart lesionðanterior-inferior labral detachment 

ÅRotator cuff tear



MRI/MRA of the shoulder

ÅHAGLðHumeral avulsion of the gleno-humeral AIGL

ÅEstimated in 7-9% of instability patients 



CT Scan/3-D CT

ÅDefine bony 

anatomy

ÅCharacterize 

fractures and bone 

loss



CT Scan/3-D CT ï define bony anatomy

ÅBony Bankart ï fracture of the anterior ï inferior 

glenoid associated with a shoulder dislocation



Glenohumeral Instability

ÅDefinition ï inability to maintain the 
humeral head in the glenoid fossa

ÅMost unstable joint in the body
ïNo bony stability

ïHumeral head is 3x larger than the 
glenoid fossa

ÅTUBS
ïTraumatic, unidirectional, Bankart, surgery

ÅAMBRII
ïAtraumatic, multidirectional, bilateral, 

rehab, inferior capsular shift, rotator 
interval



Anterior Glenohumeral Instability

Å>95% of glenohumeral instability
ïMechanism: anteriorly directed force 

with the shoulder abducted and 
externally rotated

Å3% posterior instability
ïSeizures, shock, fall onto flexed & 

adducted arm

ÅCan cause injury to capsule, labrum, 
IGHL, rotator cuff, glenoid, humeral 
head

ÅPredominately young males



Anterior Glenohumeral 

Instability Pathoanatomy
Å Bankart lesion ï not all labral lesions as the same 

ï Detachment of the anterior-inferior labrum and IGHL complex

ï Present in 90% of all traumatic dislocations 

ï Present 100% of the time in pts <30 yo

Å Bony Bankart
ï Anterior-inferior glenoid bone avulsed with labrum

Å HAGL lesion
ï 7-9% of anterior instability patients

Å Hill Sachs Lesion
ï Humeral head impacts anterior glenoid rim, causing impression fracture

ï Occurs in 80% of anterior dislocations

Å Associated Injuries:
ï RC tear: 

Å 30% in pts > 40 yo

Å 80% in pts > 60 yo

ï Greater tuberosity fracture (increases w/ age)

ï Axillary nerve injury 
Å Est. 16-48%

Å Highest in patients > 60 yo



Labral Soft Tissue Injuryð

Alphabet Soup
Å Bankart Lesion/Bony Bankart

Å HAGL 
ïHumeral Avulsion of the Glenohumeral 

Ligament

ï High rate of recurrence if not repaired

ïRequires open repair

Å PERTHES
ï Anterior inferior labrum still attached to 

the glenoid periosteum

Å ALPSA
ï Anterior Labral Periosteal Sleeve 

Avulsion

ï Torn labrum that heals medially along 
glenoid neck

Å GLAD
ïGlenoid Labral Articular Defect

ï Articular cartilage sheared off with the 
labrum



Anterior Glenohumeral Instability

ÅTreatment Choices
ïNon-operative
ÅPT, rehab, activity modification

ÅRowe, JBJS, 1957
ï324 young patients with an anterior dislocation
Å94% recurrence if <20 yo

Å62% recurrence if <30 yo

Å14% recurrence if <40 yo

ÅBurkhead & Rockwood (textbook)
ï40 patients with an acute dislocation/vigorous rehab

ï16% good/excellent result (1 in 6)



Anterior Glenohumeral Instability

ÅNon-operative Treatment in óyoung athletesô

ÅOverall, ~80% recurrence rate 
ïNon-operative treatment is unacceptable

ÅHaelen, J Arch Orthopaedic Trauma Surgery, 1990

ÅArciero, Arthroscopy, 1995

ÅDeBerardino, JSOA, 1996

ÅWheeler, Arthroscopy, 1998

ÅHovelius, J Orthopaedic Science, 1999

ÅKirkby Arthroscopy, 1999

ÅDeny, Injury, 2002



Open Bankart Reconstruction/

Capsular Shift

ÅDelto-pectoral split

Å Subscapularis tenotomy

Å Direct repair of labrum (Bankart 
lesion)

ÅOpen capsular shift

Å Repair Subscapularis tenotomy

ÅMultiple authors (Steinbeck 1998, 
Field 1999, Cole 1999, Hayes 
1999)
ï90-95% good ï excellent results

ï<10% recurrent instability

ÅThe óGOLDò standard



Early Arthroscopic Reconstruction

ÅMultiple techniques

ïArthroscopic staples

ïArthroscopic tacks

ïTransglenoid suturing

ÅMultiple authors

ïUp to 20% recurrent 

instability



Early Arthroscopic Bankart vs. Non-op

ÅArciero, AJSM, 1994
ï36 patients, 1st dislocation, 32 month f/u

ï15 non-op
Å80% recurrent instability

ï21 arthroscopic transglenoid suturing
Å14% recurrent dislocation

ÅBottoni, AJSM, 2002
ï24 patients, 1st dislocation, 36 month f/u

ï14 non-op 
Å75% recurrent instability

ï10 arthroscopic Bankart
Å1 patient had post-op recurrent dislocation

ÅñArthroscopic repair is inferior to open repairô



Arthroscopic Advances

ÅNew instruments/new implants



Arthroscopic Advances

ÅNew knot tying techniques



Arthroscopic Advances

ÅNew knotless anchors



Updated Modern Arthroscopic 

vs. Open Results

Å2011 ï Systematic review ï no difference 
in recurrent instability, return to activity, or 
functional outcomes

Å2016 ï Systematic review ï Contact 
athletes higher failure rate; non-contact 
athletes with no increased failure rate

Å2021 ï randomized, study open vs. 
arthroscopic Bankart with 15 year f/u ï 
no difference in recurrent instability 



Recurrent Anterior 

Glenohumeral Instability

ÅWhile standard soft tissue Bankart reconstruction works 
well for most patients, we have recognized more and 
more causes of failures

ÅRisks of recurrent instability
ïAge

ïGender

ïSport/Activity
ÅContact sports

ïShoulder hyperlaxity

ïGlenoid Bone Loss

ïHumeral Head Bone Loss
ÅLeading to an óoff-trackô lesion

Zhang, M: Risk factors for recurrence after Bankart repair: a systematic review and meta-analysis.  J Ortho Surg and Research,17(113), 2022.



Recurrent Anterior Instability ï 

Age/Gender

ÅRecurrence rates:

ï80% in patients < 20

ï50% in patients 20-30

ï30% in patients > 30

ïMales>>Females 



Recurrent Anterior Instability ï 

Sports/Activities

ÅContact/collision sports

ïHigher risk of recurrent 

trauma

ïIn-season athletes

ÅMajority of athletes who 

return to sport complete 

the season, recurrent 

instability events are 

common

Dickens, JF: Return to play and recurrent instability after in-season anterior shoulder instability: a prospective multicenter study. Am J Sports Med. 42(12):2842-50, 2014.



Recurrent Anterior Instability ï 

Hyperlaxity

ÅGlobal soft tissue laxity

ïBeighton score

ÅBe aware of the ódouble-jointedô 
patient

ïWith óparty tricksô

ÅIncreased risk for arthroscopic 
failure



Glenoid Bone Loss

ÅAfter initial shoulder dislocation
ï22% of patients have an osseous defect

ÅAfter recurrent instability/dislocation/subluxation
ï90% have an osseous defect

ÅUnrecognized GBL leads to recurrent 
glenohumeral instability
ïAltered function as a static stabilizer

ïHumeral head more easily subluxates over the glenoid 
in abduction and ER

ïSeen as a reason for failed arthroscopic reconstructions



Å194 consecutive arthroscopic suture anchor 
Bankart repairs

ÅContact & non-contact athletes, 27 month f/u

ÅóSignificantô bone defects
ïGlenoid BL causing an inverted pear shape

ïóEngagingô Hill-Sachs deformity of the humerus

Å67% failure rate with ósignificant boneô defects

Å89% recurrence in contact athletes with bone 
defects 

Å4-6 mm can = 20-25% of the glenoid

2000



3-D CT ï 

Chronic Anterior Instability

ÅChronic instability leads to attritional bone loss

ÅHistorically, critical bone loss ~20ï25%

Å3-D CT ñen faceò ï GOLD standard

ÅBest fit circle method to determine bone loss

ïToo large/small circle can alter the bone loss estimate
ï Glenoid Bone Loss(GBL) = 

  defect width (d)

diameter of inferior glenoid circle (L)

8 

32 

4 

32

× 100% = 25%

× 100% = 12.5%



ÅSpecialized software to map out glenoid 

bone loss

ÅGreat research tool, not readily available 

on commercial PACS systems

ÅNot feasible to perform in clinic during 

patient encounters



2018

Perfect circle = 2/3 glenoid height



Å 73 patients

Å Isolated anterior arthroscopic labral repair

Å GBL calculated and divided into quartiles
ï  I:  0 ï 7%    III:  13.5 ï 20%

ï  II:  7 ï 13.5%   IV:  20 ï 36%

Å Failure defined as a recurrent dislocation

Å Worse WOSI scores in quartiles 3 & 4
ïConsistent with a óclinical failureô

Å Used a linear measurement % on sagittal MRI
ïMost often used technique

ï Tends to overestimate GBL, so critical BL may be less 
than 13.5%

2015



Glenoid Bone Loss Treatment

ÅLatarjet

ïCoracoid bone block, biceps 
sling, capsular repair 

ïMultiple auuthors

ÅDistal tibial allograft

ïProvencher

ÅDistal clavicle transfer

ïTokish

ÅIliac crest bone graft

ïWarner



Humeral Head Hill-Sachs Lesion

ÅH-S lesion in 66% 1st time dislocators

ï~90% after subsequent dislocations

ÅSize and location are important with 

relationship to the glenoid

ÅBurkhart (2000) introduced the term 

ôEngaging Hill-Sachsô

ÅYamamoto (2012) introduced óGlenoid 

Track Conceptô



Glenoid Track Concept ï 

Surgical Implications

ÅGlenoid Track

ïArea of the posterior humeral 
articular surface in contact with the 
glenoid when the arm moves along 
the posterior end-range of movement

ÅTrack Width

ïDistance between the medial margin 
of the glenoid defect and the medial 
margin of the RC footprint


