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김명선

Factors maintaining the Shoulder Joint Stability

1. Static stability factors

1) Articular conformity 

2) Articular version

3) Glenoid labrum

4) Negative intraarticular pressure

5) Adhesion-cohesion

6) Capsuloligamentous structures

7) Rotator cuff

2. Dynamic stability factors

1) Rotator cuff

2) Long head of biceps brachii

3) Scapular rotators 

4) proprioception

Pathophysiology of Glenohumeral (GH) Instability

1. Articular version abnormality

1) Excessive glenoid retroversion

: In most cases, eccentric articular surface wear

: Infrequently, a variant of glenoid dysplasia

: contributing factor to post. instability
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2. Bankart lesion

1) Detatchment of the capsulolabral complex from the glenoid rim & scapular neck

2) Bankart variant: ALPSA (Anterior Labroligamentous Periosteal Sleeve Avulsion) lesion

3) First time patients c traumatic ant. shoulder dislocation: 97% isolated Bankart lesion

without intracapsular injury (Tayler & Arciero, Am J Sports Med, 1997)

4) Recurrent complete dislocation requires an additional pathoanatomic components

(capsular plastic deformation or stretch)

3. Hill-Sachs lesion

1) Ant. dislocation: >80%,  Ant. subluxation: 25%

2) Atraumatic instability that did not respond to conservative therapy: 60%

(Werner et al, Arthroscopy, 2004)

3) The small Hill-Sachs lesion : not major contributor to recurrent ant. instability

4) >30% Hill-Sachs lesion: Recurrent ant. instability, even with capsular repair (by Rowe et al)

4. Glenoid bony loss

1) Repetitive overhead activities may load GH joint asymmetrically & lead to posterior glenoid

erosion (Gupta & Lee, JSES, 2005)

2) 78% chronic ant. GH instability patients: osseous lesion of glenoid (bony Bankart or wear related

to repeated instability) (Edwards et al, Arthroscopy, 2003)

3) > 25% bony loss of glenoid surface: bony reconstruction (Bigliani et al, Am J Sports Med, 1998)

4) Bone loss to convert normal glenoid to ‘Inverted pear configuration’

: Particular risk for Redislocation after surgery 

: recommend a coracoid process transfer (Latarjet procedure)

(Burkhart &DeBeer, Arthroscopy, 2000)

5) Overall aim of any reconstructive procedure directed at larger defects 

: to deepen the socket & support the capsule

5. Capsular injury

1) Intrasubstance injury

: 55% of ant. dislocation → demonstrated capsular rupture by arthrography (by Reeves)

: 15% of ant. dislocation → labral detatchment & ant. capsular rupture (Symeonides, JBJS (Br), 1972)

: Experimental Stress-Strain data at failure of IGHLC (Bigliani et al, J Orthop Res, 1992)

→ before failure, significant plastic deformation occurred

→ may be acquired through submaximal trauma (single or repetitive) without causing rupture or

detatchment
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: When ant. shear force overcomes capsular tensile strength or rotator cuff cannot effectively contract 

→ Ligament may fail on ultrastructural level 

: Joint capsule of instability patient  

→ the amount of stable & reducible cross-links (which is abundant in remodeling tissue) ↑

(Rodeo et al, Am J Sports Med, 1998)

→ Histologic changes,(denuded synovial layers, subsynovial edema, cellularity↑, vascularity ↑)

(McFarland et al, Am J Sports Med, 2002)

: Age-related attrition of rotator cuff tissue is greater than in capsular tissue

→ such that ant. dislocation commonly results in rotator cuff tear, potentially leading to capsular

injury in older patients

2) HAGL (Humeral Avulsion of the Glenohumeral Ligament) lesion 

(by Wolf et al, Arthroscopy, 1995)

: Traumatic ant. instability who show no signs of Bankart lesion

: Thickened, rolled edge of capsular defect 

: Typically found in the inf. pouch of the shoulder below the level of subscapularis muscle

: Associated GH abnormalities : most common form; Rotator cuff tear(> 90%; subscapularis tear)

: Bony HAGL (BHAGL) lesion (Bach et al, JBJS (Br), 1988)

→ bony avulsion of humeral neck

: HAGL lesion should be repaired anatomically 

3) Repetitive injury

: Overhead athletes (pitchers, throwers, swimmers, voleyball players, tennis players, etc)

→ relating to instability(repetitive stresses → lead to microtrauma)

: The cumulative effect of repetitive subfailure strain causes irreversible stretching of IGHL

→ shoulder instability (Pollock et al, JSES, 2000)

: Repetitive rotational motion of the GH joint may also contribute to instability

6. Capsular laxity

1) Intrinsic capsular laxity

: The degree of laxity varies among individuals

: It is unclear if constitutional laxity is a risk factor for clinical shoulder instability

: Asymptomatic shoulder can exhibit a range of rotational or translational motion comparable to

that of symptomatic instability shoulder.

: Asymptomatic subluxation or even dislocation may occur in ’Normal shoulder’at the time of

anesthesia

2) Inherited Disorders of Collagen

: relatively rare
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: most associated collagen disorder: Ehlers-Danlos syndrome (EDS) 

→ Laxity ↑, problem with wound healing, vascular anomalies

Classification of Glenohumeral (GH) Instability

1. Classification according to 5 factors

1) Direction (방향)

(1) Unidirectional: Anterior, Posterior, Inferior

(2) Bidirectional: Anteroinferior, Posteroinferior

(3) Multidirectional

2) Degree (정도)

(1) Dislocation (탈구)

(2) Subluxation (아탈구)

3) Mechnism (발생 기전)

(1) Traumatic (외상성)

(2) Atraumatic (비외상성)

(3) Acquired (repetitive microtrauma, 후천성)

(4) Congenital (선천성)

(5) Neuromuscular (근신경성): Erb’palsy, Cerebral palsy, Seizures

4) Frequency (빈도)

(1) Acute (급성)

(2) Chronic (만성) : Recurrent, Fixed

(3) Habitual

5) Voluntariness (수의 여부)

(1) Involuntary (불수의성)

(2) Voluntary (수의성) 

2. Classification by Thomas & Matsen (JBJS (Am), 1989)

1) TUBS (Traumatic, Unidirectional, Bankart, Surgery)

: Patients with traumatic etiology

: usually have unidirectional instability

: often have obvious Bankart lesion

: frequently require surgery when the instability is recurrent
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2) AMBRII (Atraumatic, Multidirectional, Bilateral, Rehabilitation, Inferior capsular shift, Interval

closure) 

: Patients with atraumatic etiology

: often have multidirectional laxity

: that is frequently bilateral

: and usually responds to a rehabilitation program

: However, should surgery be performed, the surgeon must pay particular attension to performing

an inferior capsular shift & closing the rotator interval

3. Classification by Rockwood (Orthop Trans, 1979)

1) Type 1: Traumatic subluxation without previous dislocation

2) Type 2: Traumatic subluxation after a previous dislocation

3) Type 3A: Voluntary subluxation in patients with psychiatric problems

4) Type 3B: Voluntary subluxation in patients without psychiatric problems

5) Type 4: Atraumatic involuntary subluxation 

4. Classification by Gerber & Nyffeler (CORR, 2002)

1) Static instability (Class A)

(1) Static Superior Subluxation (Class A1)

(2) Static Anterior Subluxation (Class A2)

(3) Static Posterior Subluxation (Class A3)

(4) Static Inferior Subluxation (Class A4)

2) Dynamic instability (Class B)

(1) Chronic, Locked Dislocation of the shoulder (Class B1)

(2) Unidirectional Instability without Hyperlaxity (Class B2)

(3) Unidirectional Instability with Hyperlaxity (Class B3)

(4) Multidirectional Instability without Hyperlaxity (Class B4)

(5) Multidirectional Instability with Hyperlaxity (Class B5)

(6) Unidirectional or Multidirectional Instability with Voluntary Reduction

(Voluntary Instability) (Class B6)

3) Voluntary dislocations (Class C)

5. Classification of Posterior instability 

1) Posterior dislocation

(1) Acute posterior dislocation
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(2) Chronic (locked) posterior dislocation

2) Recurrent posterior subluxation

(1) Volitional

(2) Psychogenic

:learned

(3) Dysplastic

: Glenoid retroversion

: Humeral head retrotorsion

(4) Acquired

: Soft tissue deficiency

: Bony deficiency

: Scapulothoracic dysfunction

REFERENCES

01. Jensen KL and Rockwood CA: Glenohumeral instability: Classification, clinical assessment, and
imaging. In: Norris TR ed. Orthopaedic Knowledge Update. 2nd ed. Rosemont, AAOS:65-70, 2002.

02. Phillips BB: Recurrent dislocations. In: Canale ST ed. Campbell’s operative orthopaedics. 10th ed. St.
Louis, Mosby-yearbook Inc:2377-2448, 2003

03. Gerber C and Nyffeler RW: Classification of glenohumeral joint instability. Clin Orthop, 400:65-76,
2002.

04. Doucas WC and Speer KP: Anatomy, pathophysiology, and biomechanics of shoulder instability. Orthop
Clin N Am, 32:381-391, 2001.

05. Rhee YG: The shoulder: diagnosis and treatment. 1st ed. Seoul, Young-chang medical books:65-153,
2003.

06. Cole BJ, Rios CG, Mazzocca AD and Warner JP: Anatomy, biomechanics, and pathophysiology of
glenohumeral instability. In: Iannotti JP and Williams GR ed. Disorders of the shoulder, 2nd ed.
Philadelphia, Lippincott Williams and Wilkins:281-312, 2007.

07. Bassett RW, Browne AO, moray BF and An KN: Glenohumeral muscle force and moment mechanics in
a position of shoulder instability. J Biomech, 23:405-415, 1990.

08. Bowen MK, Deng XH, Warner JP, et al: The effect of joint compression on stability of the glenohumeral
joint. Trans Orthop Res Soc, 17:289, 1992.

09. Calandra J, Baker C and Uribe J: The incidence of Hill-sachs lesions in initial anterior shoulder
dislocations. Arthoscopy, 5:254-257, 1989.

10. Clark J, Sidles J and Masten F: The relationship of glenohumeral joint capsule to the rotator cuff. Clin
Orthop, 254:29-34, 1990.

11. Craig E: The posterior mechanism of acute anterior shoulder dislocation. Clin Orthop, 190:212-216,
1984.

12. Emery R and Mullaji A: Glenohumeral joint instability in normal adolescents. Incidence and
significance. J Bone Joint Surg, 73B:406-408, 1991.

13. Flatow E, Miller S and Neer CI: Chronic anterior dislocation of the shoulder. J shoulder Elbow Surg,

-102-

▶



2:2-10, 1993.
14. Lephart S, Waner J, Borsa P, et al: Proprioception of the shoulder. Joint in healthy, unstable, and

surgically repaired shoulders. J shoulder Elbow Surg, 3: 371-380, 1994.
15. Lippitt S, Harris S, Harryman DT, et al: In vivo quantification of the laxity of normal and unstable

glenohumeral joints. J Shoulder Elbow Surg, 3:215-223, 1994. 
16. Lippitt S, Vanderhooft J, Harris S, et al: Glenohumeral stability from concavity-compression. A

quantitiative analysis. J Shoulder Elbow Surg, 2:27-35, 1993
17. Matsen FL, Thomas S and Rockwood CJ: Anterior glenohumeral instability. In Rockwood CJ and

Matsen FL, eds. The shoulder. Philadelphia. WB Saunders, 526-622, 1990.
18. O’Brien S, Arnoczky S, Warren R et al: Developmental anatomy of the shoulder and anatomy of the

glenohumeral joint. In Rockwood CJ and Matsen FL, eds. The shoulder. Philadelphia, WB Saunders, 1-
33, 1990.

19. O’Brien SJ, Neves MC, Arnoczky SP, et al: The anatomy and histology of the inferior glenohumeral
ligament complex of the shoulder. Am J Sports Med, 18:449-456, 1990.

20. O’Driscoll S and Evans D: Contralateral shoulder instability following anterior repair. An
epidemiological investigation. J Bone Joint Surg, 73B: 941-946, 1991.

21. Reeves B: Arthrography in acute dislocation of the shoulder. J Bone Joint Surg, 48B: 182, 1968.
22. Reeves B: Experiments on tensile strength of the anterior capsular structures of the shoulder in man. J

Bone Joint Surg, 50B: 858-865, 1968.
23. Rowe C, Pierce D and Clark J: Voluntary dislocation of the shoulder. A preliminary report on clinical,

eletromyographic, and psychiatric study of twenty-six patients. J Bone Joint Surg. 55A:445-460, 1973.
24. Rowe C and Sakellarides H: Factors related to recurrences of the anterior dislocation of the shoulder.

Clin Orthop, 20:40-48, 1961.
25. Turkel S, Panio M, Marshall, J et al: Stabilizing mechanisms preventing anterior dislocation of the

glenohumeral joint. J Bone Joint Surg, 63A:1208-1217, 1981.
26. Warner J, Deng X, Warren R, et al: Superior-inferior translation in the intact and vented glenohumeral

joint. J Shoulder Elbow Surg, 2:99-125, 1993.
27. Warner JJ, Micheli LJ, Arslanian LE, et al: Scapulothoracic motion in normal shoulders and shouders

with glenohumeral instability and impingement syndrome. A study using Moire tomographic analysis.
Clin Orthop, 285:191-199, 1992.

28. Warren, Kornblatt I and Marchand R: Static factors affecting posterior shoulder stability. Orthop Trans,
8:89, 1984.

29. Weulker N, Brewe F and Sperveslage C: Passive glenohumeral joint stabilization. A biomechanical
study. J Shoulder Elbow Surg, 3:129-134, 1994.

30. Wolf E, Cheng J and Dickson K: Humeral avulsion of glenohumeral ligaments as cause of anterior
shoulder instability. Arthroscopy, 11:600-607,1995.

-103-

관절와 상완관절의 불안정증◀ IV




