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Shoulder Anatomy
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Bony Anatomy of Shoulder

Coracoid process Spine of scapula
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Stabilizer of Shoulder Joint

Dynamic

• Rotator cuff
• Periscapular 

muscles
• LHBT

Static

• Gleniod Labrum
• Fibrous capsule
• Glenohumeral 

ligament
• Coracohumeral

ligament
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Rotator Cuff
Four muscles : dynamic stabilizers of 
glenohumeral joint which compress the 
humeral head against the glenoid
• Greater Tuberosity Insertion

• Supraspinatous muscle
• Infraspinatous muscle
• Teres minor muscle

• Lesser Tuberosity Insertion
• Subscapularis muscle

• Insert on lesser tuberosity 
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Supraspinatous

Infraspinatous 

Teres Minor

Supscapulars 
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Supraspinatus
O: Supraspinous fossa 

I: Superior facet on GT of 
humerus

A: Initiates & assists deltoid 
in abduction

N: Suprascapular nerve 
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Infraspinatus
O: Infraspinous fossa

I : Middle facet on GT of 
humerus

A: External rotates the arm

N: Suprascapular n.
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Teres minor
O: Middle third of the lat. 

scapula border

I: Inferior facet on GT of 
humerus

A: External rotates the arm

N: Axillary nerve

11

Subscapularis
O: Subscapular fossa

I: LT of humerus

A: Internal rotation of arm & 
adduction

N: Upper & lower 
subscapular
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Rotator Cuff Insertion
• At the distal aspect of the rotator

cuff, the tendons splay out with 
broad and sheet-like attachment at 
their humeral insertions
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Other shoulder 
muscles
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Biceps muscle and tendons

Short head
O: Coracoid process
I: Radial tubercle (distal)

Long head
O: Supraglenoid tubercle & 

superior glenoid labrum
I: Tubercle of radius (proximal)
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Deltoid Muscle
O : Ant. border & 
upper surface of 
lateral 3rd clavicle, 
acromion, scapula 
spine
I : Deltoid 
tuberosity of 
humerus
A : Abduction, 
flexion, & 
extension
N : Axillary nerve
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Articular and 
Soft tissue Anatomy
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Glenohumeral joint
§ Articular surface of glenoid and humerus
§ Cover with hyaline cartilage

  Humeral head : central thickest, larger
  Glenoid cavity : central thinnest, smaller
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Fibrous capsule
• Strength by its intimate, 

surrounding ligament & 
tendon 
• Superior : supraspinatus, 

coracohumeral ligament
• Inferior : long head of 

triceps
• Anterior : subscapularis
• Posterior : infraspinatous, 

teres minor
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Glenohumeral Joint
• Synovial membrane

• Coat inner aspect of joint capsule

Synovial membrane
Axillary pouch

Articular surface

Labrum

Bursa
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Glenoid
§ Oval in shape
§ Shallow
§ Central depression
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Labrum
ú Fibrocartilagenous structure 
ú Rim around the glenoid
 about 3 mm 
ú Anterior usually larger than 

posterior
§ Increases surface area & depth 

of glenoid fossa
§ Add stability of glenoidhumeral 

articulation
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Labrum
§ Most frequently triangular in 

cross-section
§ Low signal intensity on all 

MRI sequences
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Glenoid labrum
Sagittal-oblique T1W-FS MR 
arthrogram :

The six labral zones of the 
glenoid labrum

12

6

39

Post. Ant.
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Glenohumeral ligaments
• Extend from anterior aspect of glenoid cavity to proximal 

humerus
• Superior (SGHL) 
• Middle (MGHL)
• Inferior (IGHL) 

• 2 bands (ant and post)

Anterior BandPosterior Band

25

Coracoid 
sup

mid

inf
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Anterior and Posterior bands of the IGHL 

Sag T1W-FS MR arthrogram

Anterior Band
Posterior Band
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MRI shoulder

32

MRI Technique
• Supine position with the arm in slight external 

rotation
• 3 planes
• Coronal oblique : Parallel to supraspinatus 

tendon and scapula spine
• Axial:  Above AC joint to inferior margin of the 

glenohumeral joint
• Sagittal oblique: Perpendicular to 

supraspinatus tendon
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Ax

Cor

Sag
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MRI Sequences 

• Axial:    PDW-FS
• Sagittal oblique:  T2W
• Coronal:    T1W, PDW-FS

•  MR arthrography (Intra-articular Gd.) : 
     T1W-FS (3 planes) + ABER
     (ABduction and External Rotation)
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• Axial way 45 degrees off the coronal plane
• In the ABER position the inferior glenohumeral ligament is 

stretched resulting in tension on the anteroinferior labrum, 
allowing intra-articular contrast to get between the labral 
tear and the glenoid.

MRI: ABER view
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Axial
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Coronal
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Sagittal
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ABER view
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ROTATOR CUFF

74

ROTATOR CUFF TEAR
Classification
• Full-thickness tear
• Articular-bursal surface
• Complete/incomplete

• Partial-thickness tear
• Articular/bursal/Intratendinous

• Massive tear: full-thickness tears involving 
multiple tendons of the rotator cuff
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ROTATOR CUFF TEAR

Prevalence

• Partial-thickness tear > full-thickness tear
• Articular side > bursal side > Intratendinous
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ROTATOR CUFF TEAR
Cause & pathogenesis
• Repetitive microtrauma > acute trauma 
• Full-thickness tear occurred by 

combination of
• Age
• Repetitive stress/impingement syndrome
• Corticosteroid injection
• Hypovascularity
• DM
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ROTATOR CUFF TEAR

• Men 
• > 40 years 
• Dominant arm

• Partial-thickness: pain
• Full-thickness: pain, limited ROM
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Normal Supraspinatus Tendon
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Normal Infraspinatus Tendon
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ROTATOR CUFF TEAR
Radiographic abnormalities

• Acute
• Fracture

• Chronic rotator cuff tear
• Narrowing acromiohumeral 

space (AHI)
• Reversal of normal inferior 

acromial convexity 
(acetabularization)

• Cysts and sclerosis of 
acromion and humeral head
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ROTATOR CUFF TEAR
MR abnormalities
• Full-thickness tear: high SI on T2WI 

• Direct signs
• Tendon discontinuity
• Fluid signal in tendon gap
• Retraction of 

musculotendinous junction
• Associated findings

• Subacromial/ subdeltoid 
bursal fluid

• Muscle atrophy
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ROTATOR CUFF TEAR
MR abnormalities
• Partial-thickness tear

• Increased SI on T1 & T2
• Higher signal than muscle on T2 
 (similar to joint fluid)
• Tear on joint surface fills with 

Gd on MR arthrogram
• Degeneration

• Intrasubstance increased SI T1 & T2
• Not as high signal as joint fluid
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Rim rent tear (aka PASTA)
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Massive cuff tear
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MR Information

• Tear depth/thickness
• Tear shape
• Tendon retraction
• Tear extension to adjacent structures
• Muscle atrophy/fatty degeneration
• Coracoacromial arch and impingement
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Dimensions of a Full-Thickness Tear
• DeOrio & Cofield classification

• Small 1 cm
• Medium  1–3 cm
• Large 3–5 cm
• Massive  >5 cm
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Depth of a Partial-Thickness Tear
• Ellman Classification

• Grade 1 (3 mm)
• Grade 2 (3–6 mm)
• Grade 3 (6 mm)

• The normal rotator cuff is 10–12 mm thick
• Grade 3 tears considered significant tears involving >50% of cuff
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Tear Shape

U shaped
massive rotator cuff
tears that may extend
medially to the level of
the glenoid fossa

Crescentic
the tendon pulls away
from the greater
tuberosity but typically
does not retract far
medially

L shaped
massive tears with a 
longitudinal component
along the orientation of the
rotator cuff fibers and a 
transverse component
along the cuff insertion
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Tear shape

crescentic tear U-shaped tear
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Tendon Retraction
• Suggestive to be irreparable : retraction of tendon

edge medial to glenoid fossa
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MuscleAtrophyand
FattyDegeneration

• Supraspinatus muscle atrophy

• Function
• Associated with tear recurrence after repair

• Occupation ratio
• Tangent sign
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Occupation Ratio (Warner Classification)

   Normal    Decreased
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Tangent sign

97

Goutallier [1994] Clin Orthop 304: 78-83

Grade  

0 Normal muscle, no fat

1 Some streak of fat

2 Fat < muscle

3 Fat = muscle 

4 Fat > muscle 

Muscle fatty degeneration
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Right 3-Tendon Massive Cuff 
Tear

52 yo RHD male with lawnmower rollover 1 month prior
465289

Courtesy of Dr. Teske (last presenter between you and adult beverages)
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SSp

IS

TM
SSc

103

SSc

LHBT
BG

104

SSc
MGHL

HH
LHBT

G

-Medial 
subluxation of 
LHBT out of 
groove

-Torn and 
retracted SSc

-Robust 
MGHL 
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LHBT

SSc

SGHL

HH

CHL

Leading 
(superolateral) 
edge of SSc, as 

judged by 
comma tissue
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SSc

SGHL
HH

G

Releasing SSC 
from scarred 

SGHL medially
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SSc

HH

MGHL
released

Placing traction 
suture in leading 

edge of SSc

108



11/12/67

35

HH

LT
SSc

Assessing 
reduction of 

SSc with 
traction suture
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LT

SSc

LT

Traction 
suture in 

SSc

Traction 
suture in 

SSc

SSc

Articular 
Margin

Horizontal mattress in SSc
Swivel Lock anchor of SSC to 

medial articular margin
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SSc

CHL

HH

View of SSc 
repair from 

the joint
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LT

SSc

SSc secure 
repair medially

Second “lateral row” anchor to 
cover more footprint

Lateral SSc 
footprint 

SSc

Swivel Lock covering 
additional footprint

LT

Bicipital 
Groove

Bicipital 
Groove
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HH

G

Intact 
TM

IS

IS 
stump
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TMIS 
stump

IS

GT 
footprint
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HH GT 
footprint

Repaired 
CHL

SSp
IS

Recognizable 
Crescent type 
pattern after 

reconstituted CHL
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SSp

IS

TM

GT 
footprint

G

Birds-eye View
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TM

IS 
stump

IS

ISIS 
stump

IS

IS 
stump GT

Repair of the IS tendon and tendon stump to the 
greater tuberosity footprint with Dynacord
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Final Repair of IS and SSp in Double Row configuration
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Dislocated biceps tendon
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Subscapularis Tendon Tear

• Associations
• Anterior shoulder dislocation
• Anterosuperior impingement
• Long head of biceps tendon dislocation

128



11/12/67

39

• MRI: 
• Detachment from lesser tuberosity
• Increased SI, thin/thick
• Contrast over the lesser tuberosity

Subscapularis Tendon Tear
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Infraspinatus Tendon Tear
• MRI

• Infraspinatus tendon 
undersurface tears
• Posterosuperior 

labral tear 
• Humeral cyst 

adjacent  to 
infraspinatus tendon 
insertion
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Posterosuperior labral lesion

• Produces a posterior type: superior labrum
anterior and posterior (SLAP) lesion
• Not associated with shoulder instability
• Common in falling onto out-stretched arm or in 

throwing sports
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SLAP Tear

160
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Instability

• Shoulder Joint
• Very mobile, prone to instability
• Most dislocated joint in the body

• Direction
• Anterior (95%)
• Posterior

• Traumatic (shock or seizure)
• Degenerative (“You do CrossFit?”)
• Inferior (very rare, very bad)
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Anterior Dislocation
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Bankart Fracture
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Bankart Lesion
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Bony Bankart
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ABER View Bony Bankart
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ABER Perthes (Bankart with stripped periosteum)
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Posterior Instability (Rev Bank)

184

185

186



11/12/67

48

Buford Complex

• Prevalance: 11%
• Anterosuperior labrum at 1-3 o'clock position
• No involvement of biceps anchor (SLAP always 

involve bicep anchor)

188

• Congenital labral variant
• Absent anterosuperior labrum (1-3 o'clock) and 

middle glenohumeral ligament (MGHL) thickened
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ALPSA (Anterior Labral Periosteal Sleeve Avulsion)
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GLAD Lesion (GlenoLabral Articular Disruption)

192

HAGL (Humeral Avulsion of the inferior Glenohumeral Ligament)
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Thank You

217


