
Anatomy and Pathology of the 

Rotator Interval

R. Grace Bhardwaj

1 May 2008



Historical perspective

ÅTerm ñrotator intervalò used by shoulder 

surgeons to describe coracoid perforation of the 

anterior rotator cuff; a triangular interval results

ïAttributed to Neer (1970)

ÅRole in 

ïGlenohumeral instability

ïStabilization of the long head biceps tendon

ïInflammatory capsular conditions (adhesive 

capsulitis)
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Rotator interval

ÅTriangular space created by 

interposition of the coracoid process 

between the supraspinatus and 

subscapularis muscles



Hunt SA, Kwon YW, Zuckerman JD: The Rotator Interval: Anatomy, Pathology, and Strategies for Treatment. J Am Acad Orthop Surg 2007:15;218-227. 

Rotator interval

ÅBorders of the rotator 

interval

ïSuperior: anterior margin of 

the supraspinatus muscle

ïInferior: superior margin of 

the subscapularis muscle

ïApex: intertubercular groove

ïBase: coracoid process



Transverse humeral ligament

Grayôs (1901): 

ñThe transverse humeral 
ligament is a broad band 
passing from the lesser to 
the greater tubercle of the 
humerus, and always 
limited to that portion of the 
bone which lies above the 
epiphysial line. It converts 
the intertubercular groove 
into a canal, and is the 
homologue of the strong 
process of bone which 
connects the summits of the 
two tubercles in the musk 
ox.ò 

http://www.bartleby.com/107/83.html


Transverse humeral ligament?

ÅMeyer (1920s): 2 observations
ïIn shoulders with biceps tendon dislocation, the tissue described 

as THL was intact

ïBiceps dislocation was consistently medial (underneath or into 

the subscapularis tendon substance) 

ÅOthers (Slatis and Aalto, 1979; Krief 2004) have 

suggested that coracohumeral ligament 

disruption is necessary for biceps tendon 

dislocation

ïNo clear anatomic or histologic description of 

the THL



Transverse humeral ligament?

ÅGleason et al. (2006)

ï14 shoulders in 7 

matched pairs

ïMR imaging, gross 

dissection, histologic 

findings were 

concordant

Ax T2 GRE



Transverse humeral ligament?
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H+E



Transverse humeral ligament?

H+E
Elastin stain



Separate ñTHLò not confirmed

H+E
Elastin stain



Rotator interval contents

ÅCoracohumeral ligament

ÅSuperior glenohumeral ligament

ÅBiceps tendon, long head

ÅReinforced by, confluent with overlying 

capsule
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Coracohumeral ligament

ÅOrigin: lateral aspect of 

the coracoid base

Morag, Y et. al. (2005)
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A clearly multilayered    

appearance is seen in 

<10% of cases



Coracohumeral ligament

ÅMR imaging
ïHomogeneous, low signal on all sequences

ïSagittal oblique plane optimal but should be able to see in all 
three planes

ïWell seen in its midportion

ïCannot be differentiated from supraspinatus, subscapularis 
tendon fibers where fused



Coracohumeral ligament

ÅMR
ïWithout fluid in the glenohumeral joint, the superior 

glenohumeral ligament may be difficult to differentiate as a 
separate structure

ÅHistologically, more similar to capsule
ï? Focal capsular thickening

ïAt least contributes to the capsular roof of the RI

Krief, AJR 2005



Rotator interval contents
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ÅSuperior glenohumeral ligament
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Superior glenohumeral ligament

ÅOrigin: superior 

tubercle of the glenoid 

(anterior to the biceps 

tendon)

ÅInsertion: 

superolateral lesser 

tuberosity (deep to 

superior border of 

subscapularis tendon)

www.yess.uk.com/images/anatomy/ghj_ligs.jpg



Superior glenohumeral ligament

ÅChanges morphology 
medial to lateral
ïProximal: tubular, 

anterior to long head 
biceps tendon

ïMidportion: flattened 
anteriorly; T-shaped 
extension to CHL

ïLateral: fuses with 
CHL to form a sling 
around the long head 
biceps tendon 

Krief, AJR 2005



Superior glenohumeral ligament

ÅMR
ïUniform low signal intensity 

ïAnterior to long head biceps tendon on axial images

ïCannot differentiate from CHL where fused distally

ïBest seen in the presence of intraarticular fluid

Morag  2005Bigoni 2004
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ÅCoracohumeral ligament

ÅSuperior glenohumeral ligament
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Biceps tendon, long head

Å Origin: superior glenoid 
labrum; supraglenoid tubercle, 
rotator cuff, joint capsule, 
coracoid base

ï Intraarticular 

ÅTraction zone: intraarticular, 
extrasynovial; tendon 
histology

ÅSliding zone: contacts 
humerus, fibrocartilage 
histology

ï Extraarticular (bicipital groove)

Å Exits the glenohumeral joint 
through the apex of the RI

www.eorthopod.com/.../distal_biceps_rupture.html

http://www.eorthopod.com/.../distal_biceps_rupture.html


Biceps tendon, long head

ÅMR

ïUniform low signal intensity



Biceps tendon, long head

ÅBiceps pulley (sling)
ÅCHL and SGHL fuse distally

ÅPrevents subluxation of the 

LHBT over the anterior ridge 

of the intertubercular groove

Hunt 2007



Hunt 2007

Biceps tendon, long head

Biceps pulley (sling)
Å Anterior fibers of the RI incised, 

retracted



Alternatively: Rotator interval layers

Jost, Koch, and Gerber.  Anatomy 
and functional aspects of the rotator 
interval.  J Shoulder Elbow Surg 
2000; 9(4);336-341.

Å RI divided into two parts at 
the cartilage/bone transition 
of the humeral head (medial: 
cartilaginous)
ï Medial: 2 layers

1. CHL

2. SGHL, joint capsule

ï Lateral: 4 layers
1. Superficial CHL

2. Supraspinatus, 
subscapularis fibers 
(cross/blend)

3. Deep CHL (insertions)

4. SGHL, joint capsule



Alternatively: Rotator interval layers

Jost, Koch, and Gerber.  Anatomy 
and functional aspects of the rotator 
interval.  J Shoulder Elbow Surg 
2000; 9(4);336-341.

Å RI divided into two parts at 
the cartilage/bone transition 
of the humeral head (medial: 
cartilaginous)
ï Medial: 2 layers

1. CHL

2. SGHL, joint capsule

ï Lateral: 4 layers
1. Superficial CHL

2. Supraspinatus, 
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Shoulder biomechanics

Å Negative intraarticular pressure

ïMost important in neutral passive position

ïMinimal contribution to stability

Å Obligate translational movements

ïControversial: extremes of motion versus end range passive motion

ïCapsular constraint mechanism (Harryman et Al 1990): obligate 

translation occurs when a portion of capsule is under tension

Å Concavity-compression

ïDynamic compression of the humeral head into the glenolabral socket 

by the rotator cuff musculature +/- long head biceps tendon

ïCenter the humeral head into the glenoid, counteracting oblique forces 

across the face of the glenoid

Å Proprioception
Č Not a literal ball-in-socket; 

potential tangential forces acting upon the GH joint



Contribution of RI to shoulder 

stability

ÅSGHL, CHL posses similar roles

ïResistance to inferior and posterior translation 

of the humeral head

ïRelative importance of each ïcontroversial 



Contribution of RI to shoulder 

stability

ÅCHL

ïOvesen and Nielsen (1985) 

sequentially sectioned the 

CHL and SGHL; former 

resulted in greatest inferior 

translation of humeral head 

on x-ray

ïBoardman et. Al (1996) 

CHL has greater stiffness, 

greater load before failure

ÅSGHL

ïWarner et. Al (1992) SGHL 

greater restraint to inferior 

translation
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Contribution of RI to shoulder 

stability

ÅLong head biceps tendon

ïObservation: anterior shoulder subluxation in 

biceps tendon rupture

ïCadaveric studies => long and short head 

tendons contribute to anterior glenohumeral 

stability with the arm in abduction/external 

rotation

ïMay increase resistance to torsional forces 

(EMG studies conflicting)



Harryman et al. (1992)

ÅPerhaps the first comprehensive cadaveric study 
to evaluate RI function

ÅSectioning the RI capsule (CHL/SGHL) 
increased the ranges of flexion, extension, 
adduction, external rotation
ïHumeral head tended to translate posteroinferior wrt 

glenoid after sectioning

ÅImbrication decreased these ranges of motion

Å(Abduction, internal rotation relaxed the RI 
capsule; sectioning/imbrication did not alter)



Harryman et al. (1992)

ÅConclusions

ïRI checks against excessive flexion, extension, 

adduction, external rotation (multidirectional 

instability)

ïStabilizes against inferior translation of the humeral 

head in the adducted shoulder

ïStabilizes against posterior translation of the humeral 

head in the flexed or abducted /externally rotated 

shoulder



Harryman et al. (1992)

ÅClinical application: adhesive capsulitis

ïFibrosis of the RI Ą limited ROM and obligate 

anterosuperior translation of the humeral head at 

extremes of motion

ïAbnormal translation may contribute to impingement 

of the humeral head against the coracoid process 

(subcoracoid impingment)



Clinical approach

ÅNobuhara and Ikeda (1987)

ï106 shoulders with RI lesions

ÅType I: superficial post-inflammatory contraction of 

the CHL and subacromial bursa following injury to 

the RI; contraction, no instability

ÅType II: instability; inflammation in the deeper soft 

tissues of the RI



Clinical approach

ÅNobuhara and Ikeda (1987)

ï106 shoulders with RI lesions

ÅType I

ïRestriction of passive external rotation or forward flexion 

of the shoulder

ïAdhesive capsulitis; postoperative tightness



Clinical approach

ÅNobuhara and Ikeda (1987)

ï106 shoulders with RI lesions

ÅType I

ÅType II

ïInferior translation of the humeral head with the arm at 

the side (ñsulcusò sign)

Sulcus sign should disappear with external 

rotation (which places the RI under tension).  If it 

persists, suspect RI failure.  

Nottage 2003



Nobuhara and Ikeda (1987)
Following surgical closure of the RI in their patients:



Summary of clinical findings

ÅRotator interval too tight (fibrosis)

ïAlterations in glenohumeral obligate translation

ïSuperior cuff complaints, pain (internal impingement)

ÅRotator interval too loose (defect)

ïPosteroinferior glenohumeral instability, pain
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RI pathology

ÅIncludes:

ïExtension of rotator cuff tear

ÅAnterior supraspinatus tendon

ÅSuperior subscapularis tendon

ïLong head of the biceps tendon, intraarticular

ïCoracohumeral ligament

ïSuperior glenohumeral ligament

ïRI capsule



RI and rotator cuff tear

ÅAnterior extension of a supraspinatus 

tendon tear can involve the rotator interval

ïIf involves the coracohumeral ligament, can 

also result in biceps tendon subluxation



RI and chronic rotator cuff tear

70 yo F with chronic shoulder pain

Supraspinatus/infraspinatus/subscapularis tendinosis

FTT anterior supraspinatus tendon



RI and chronic rotator cuff tear

. . . and low signal material in the RI

c/w fibrosis 



RI and rotator cuff tear

FTT supraspinatus

CHL intact (biceps t remains 

covered)

FTT supraspinatus

Extends into CHL

Biceps t not covered; flattened

Krief 2005



RI and rotator cuff tear

FTT supraspinatus

CHL intact (biceps t remains 

covered)

FTT supraspinatus

Extends into CHL

Biceps t not covered; flattened

Krief 2005

Biceps impingement may result



Biceps pulley lesions

ÅExtension of a supraspinatus tear into the rotator interval can 

involve the biceps pulley, leading to biceps tendon subluxation

ÅñHiddenò lesion: on anterior arthroscopy, superficial subscapularis 

tendon intact; may not see the underlying biceps 

subluxation/dislocation into or behind the subscap tendon substance
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23M hockey player with shoulder 

pain, ? labral tear

Images courtesy of C. Chung






























