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Abstract

Zusammenfassung

This article reviews diagnostic and therapeutic concepts in athletes
with a first time shoulder dislocation or with shoulder instability
based on the authors’ experience and the recent literature. In
general, following a first anterior dislocation the shoulder should
be immobilized in adduction and 10° external rotation splint for
6 weeks. Surgical shoulder stabilization is probably only indicated
in the very young active patient who is dependent on the use of
the arm in an overhead abduction-external rotation position like
throwers at the end of the season or in individuals where very high
risks are involved in recurrence. In chronic instability, both laxity
and instability must be determined clinically and a possible bony
lesion assessed with (Arthro-) CT scan. Arthroscopic stabilization
using suture anchor techniques seems to be the treatment of choice
in the chronic anterior shoulder instability. However, in patients
with bony lesions of the anterior-inferior glenoid rim and in revision surgery we perform the Latarjet-Bristow procedure which
includes a transfer of the coracoid process on the anterior glenoid
neck.

Dieser Artikel diskutiert, basierend auf unserer Erfahrung und
der gegenwärtigen Fachliteratur, Konzepte zur Abklärung und
Behandlung von Athleten mit einer erstmaligen Schulterluxation
oder einer Schulterinstabilität. Nach Reposition einer erstmaligen
Schulterluxation sollte die Schulter in einer Schiene in Adduktion
und 10° Aussenrotation für 6 Wochen ruhig gestellt werden. Beim
sehr jungen aktiven Überkopfathleten kann die Operation nach
primärer Luxation diskutiert werden. Bei der chronischen Schulterinstabilität müssen klinisch sowohl Instabilität als auch Laxizität
und eine knöcherne Läsion des vorderen unteren Pfannenrandes
mit einem (Arthro-)CT erfasst werden. Die arthroskopische Stabilisierung mittels Fadenanker gilt als Standardeingriff bei Patienten
ohne knöcherne Läsion des Pfannenrandes. Bei Patienten mit knöcherner Läsion des Pfannenrandes und bei Revisionsfällen führen
wir die Latarjet-Bristow-Operation durch, welche einen Korakoidtransfer auf den vorderen Glenoidrand beinhaltet.
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Introduction
Glenohumeral instability is defined as an inability to maintain
the humeral head centred within the glenoid fossa resulting in
increased translation of the humeral head [55, 66, 104]. It is caused
by a wide spectrum of pathologies and involving static and dynamic structures. Static stabilizers include the labrum, the ligamentocapsular complex and the shape, size and orientation (version) of
the glenoid. Dynamic stabilizers include the rotator cuff muscles,
but also the other muscles of the shoulder girdle.
Insufficiency of the stabilizers can lead to instability with subluxation or dislocation of the shoulder. The annual incidence of
shoulder dislocation in Swedish people from 18 to 70 years of age
was approximately 2% [43, 46, 49, 64, 78]. Treatment options are
functional therapy [3, 13], immobilization [52, 63], arthroscopic or
open ligament repair or reconstruction [72], and bone block transfers [38, 65]. Recurrence of instability is the most frequent complication of non-operative and operative treatment and its probability depends on the age which probably defines the underlying
pathology, the functional demands of the patients and the type of
surgical procedure. This article reviews the current diagnostic and
therapeutic concepts of shoulder instability and focuses on anterior
instability as this is the most frequent pathology encountered in
athletes.
Anatomy
The glenohumeral joint is an articulation between a large humeral
head and a small glenoid fossa. This allows a wide range of shoul-

der movement and explains that the shoulder is the most commonly
dislocated joint of the body. The glenoid fossa is extended by a
cartilage rim, the labrum, which increases the surface area and the
depth of the fossa [54, 66]. A large and loose capsule surrounds
the joint. Three thickenings have been named the superior glenohumeral ligament (SGHL) [18], the middle glenohumeral ligament
(MGHL) [18] and the inferior glenohumeral complex (IGHL) [18]
including an anterior and a posterior bundle. These restraints are
mainly active at the extremes of motion. Totally seventeen muscles contribute to the movement of the shoulder. The rotator cuff,
including the supraspinatus, infraspinatus, subscapularis and teres
minor, work synergistically to create the main compressive force
[10, 53, 71]. Two larger muscles (latissimus dorsi and pectoralis
major) cross the glenohumeral joint and augment this force [72]
and these muscles centre the humeral head in the fossa throughout
the range of movement.
Biomechanical aspects
Different studies have shown that the capsulo-labral complex, especially the inferior glenohumeral ligament (IGHL), is the main
static stabilizer of the shoulder joint [17, 69, 70, 100] at the extremes of passive range of motion. Furthermore, muscles as dynamic stabilizers, negative intraarticular pressure and joint surface
congruency protect the shoulder from instability.
Stability of the shoulder is maintained by the above mentioned
passive and active stabilizers. In the absence of other forces, the
torques on the glenohumeral joint is balanced. The product of
radius of the humeral head (R) and the tension of the IGHL-
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Figure 1: Biomechanical torque balance: In the absence of other forces, the
tension on the IGHL and the humeral head radius must equal the product
of the lever arm and the external load (R * T = B * L). The tension on the
IGHL is 40 times the external applied force.

tension (T) are equal to the product of the external load applied on
the hand (B) and the lever arm (L) [55] (Fig. 1). The radius of the
humeral head (R) is with about 2.5 cm much smaller than the distance of nearly 100 cm between the centre of the humeral head and
the hand (L). This results in a 40 times higher net tension on the
IGHL when a force is applied on the hand. Pathologies of passive
stabilizers such as antero-inferior capsulo-labral lesions [17, 69],
cartilage erosions [112] or bony defects [32] lead to loss of depth
of the glenoid and loss of concavity compression which may result
in a decreased stability. Especially the importance of bony glenoid
lesions have been demonstrated in biomechanical investigations.
Supero-inferior extension of bony lesions involving the anteriorinferior glenoid rim of more than half of the maximal AP diameter
have been shown to lead to a loss of resistance of more than 30%
[32] which cannot be compensated by soft tissue reconstruction
procedures [9].
Classification system
For a sufficient classification system, the need to distinguish between hyperlaxity and instability as well as between (one) macroand repetitive microtrauma is indispendable. Laxity is defined
as the physiologic individual joint translation without pathologic
character. Hyperlaxity of the shoulder is termed if the examiner
can easily subluxate the humeral head out of the socket in the
antero-posterior direction on drawer testing and inferiorly with
sulcus sign testing [32] and may be physiological for an individual.
It is a risk factor for development of instability. Instability is due
to an involuntary increased translation of the humeral head on
the glenoid in excess of what is considered normal for a specific
individual [55, 66, 104]. It is important to recognize that both instability and hyperlaxity can be present, and that a system gives all
information that is necessary to communicate between physicians,
surgeons and physical therapists. Therefore, an accurate classification system including (dynamic) instability, unidirectional or
multidirectional, and hyperlaxity is used in our institution (Table
1). The most frequent form of glenohumeral instability is traumatic unidirectional antero-inferior instability, accounting for about
60% of the treated patients at the senior author’s institution [32],
followed by the unidirectional instability with hyperlaxity.
% of patients treated
at the senior author’s
institution
1
2
3
4
5
6

Chronic, Locked
Unidirectional Instability without Hyperlaxity
Unidirectional Instability with Hyperlaxity
Multidirectional Instability without Hyperlaxity
Multidirectional Instability with Hyperlaxity
Voluntary (Habitual) Instability

*
60
30
*
5
*

Table 1: Classification system of glenohumeral instability.
* The remaining 5% are distributed to the other instabilities.

The most known but unprecise classification system of glenohumeral instability is based on the aetiology, the morphology, or
the direction of instability. «TUBS» is an acronym that describes
the instability caused by a Traumatic event, Unidirectional instability, associated with a Bankart lesion and often requires a
Surgical intervention [84]. On the other hand, «AMBRII» is the
Atraumatic, Multidirectional, Bilateral instability, which requires
primary Rehabilitation. However, if rehabilitation fails and surgery is needed closure of the rotator Interval [61] as well as an Inferior capsular shift is recommended [77]. Major disadvantage of
this system is that multidirectional instability is extremely rare and
hyperlaxity is not included but in combination with undirectional
instability frequent. Therefore, shoulder instability frequently cannot be assigned to one or the other and this system should not be
used.
Important factors
Several factors determine the prognosis after a shoulder dislocation. Non-specific factors are not directly, specific factors are directly related to anatomical structures of the shoulder joint.
Non-specific factors
1. Age
Primary shoulder dislocations are more frequent in patients with
the age 20 years or younger [44]. In contrast patients over 40 years
have rarely a primary shoulder dislocation. The age of the patient
with whom a primary shoulder dislocation appears, has also determent influence on the redislocation rate. In patients with only one
primary dislocation the mean age was 43 years, whereas in patients
with recurrent dislocations the mean age was 23 years [44, 73, 87].
Described recurrence rates of primary shoulder dislocations are
summarized in Table 2.
The high recurrence rate may be explained by the higher type III
collagen concentration in young individuals which is more supple
and elastic than type I [4, 85, 105].
2. Gender
Although there is a certain controversy in the literature, there
seems to be no relevant difference in the redislocation rate between
males and females after a primary dislocation [43, 46]. The reason
may be the different physical activity level of males and females.
3. Sports activity
It is questionable if the sport activity itself influences the recurrence rate. Hovelius concluded a higher incidence (8%) in younger
active individuals is because of their higher activity level [41, 43,
44]. Anyhow, the recurrence rate is significantly increased, varying between 80–90% in contact-, overhead- and throwing sports is
reported compared to 30% redislocation rate in non-active persons
[45, 93].
4. Energy of the trauma
Several authors report a positive correlation between recurrence
rate and energy of the trauma [45, 88].
Age (years)

Redislocation rate (%)

Reference

< 20

95
92
90
66
65

McLaughlin [73]
Wheeler [108]
Ryf [88]
Simonet [93]
Hovelius [42]

20–30

79
67
50

Rowe [88]
Hoelen [41]
Hovelius [42]

30–40

18

Hovelius [44]

> 41

10

Hovelius [44]

Table 2: Redislocation rate depending on age.
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Specific factors
1. Capsulo-labral lesion
Already two centuries ago, Broca and Hartmann described the
lesion at the anterior-inferior capsulo-labral complex. Perthes in
1906 [81] and Bankart in 1921 [5] described and popularized the
most significant lesion in terms of instability at the inferior glenohumeral ligament complex (Fig. 2). The lesions are mostly found
at the glenoid insertion site involving the labrum, much less frequently in the midsubstance or rarely at the humeral side (HAGL
lesion = humeral avulsion of the glenohumeral ligament [110])
[9, 22, 70]. Lesions of the capsulo-labral complex predispose to a
high recurrence rate.
2. Glenoid rim lesion (Bony Bankart)
Bony defects of the anterior glenoid rim can contribute to recurrent
instability. The size of the lesion is of importance to obtain glenohumeral instability. If the supero-inferior extension of the bony defect is more than one half of the largest antero-posterior diameter
of the glenoid fossa, it cannot be reconstructed sufficiently with a
standard soft tissue procedure [32] (Fig. 3).
3. Humeral head lesions (Hill Sachs and Reversed Hill Sachs)
A mechanical bony impression of the postero-superior humeral head with an anterior (primary) shoulder dislocation is called
a Hill Sachs or Malgaigne [68] lesion and is associated in up to
80% with traumatic instabilities. This occurs as the humeral head
impacts in the glenoid rim during dislocation. In contrast, the antero-superior lesion of the humeral head, so called Reversed Hill
Sachs- or Mc Laughlin-lesion [73], is associated with posterior dislocation. The redislocation rate of shoulders including Hill Sachs
lesion is higher compared to shoulders with no posterior-superior
head lesion [44]. A defect of the humeral head articular surface of
more than 30% may play a significant role in recurrent instability
and reconstruction of the articular surface should be discussed
[26, 31, 89].

Figure 2: Lesion of the capsulo-labral complex at the anterior-inferior
glenoid rim.

4. Fracture of the greater tuberosity
In the young active athlete shoulder dislocation is rarely associated with a fracture at the humeral site and is almost exclusively
at the greater tuberosity. Displacement of the fragment is defined
by superior migration of more than 5 mm and posterior migration
of more than 10 mm [51]. If the fragment is displaced, it should be
refixed. The incidence of redislocation after non-displaced fractures of the greater tuberosity is only 3%. Therefore, a primary
stabilization of the detached capsulo-labral complex is not necessary [44, 75, 90].
5. Rotator cuff lesions
In the young active patient, rotator cuff tears are not frequently
associated with primary shoulder dislocations. In the studies of
Walch and Hawkins, the mean age of patients with a full thickness
rotator cuff tear after a primary anterior shoulder dislocation was
61 years [37] and 54 years [104], respectively. The dislocation was
always the reason for the tear [37]. The incidence of rotator cuff
tears was 30% of the patients aged 40 years and increased up to
80% in the patients with 60 years of age. Of special importance
is a (complete) rupture of the subscapularis tendon after anterior
shoulder dislocation in young active patients. Because of rapid
fatty infiltration of this muscle it is important to reconstruct the
torn muscle as early as possible [29]. Although partial ruptures of
the rotator cuff seem to be more frequent in young patients [35],
they are rarely symptomatic and do not require a surgical therapy.
6. Axillary nerve lesion
The incidence of axillary nerve lesions is between 5 and 14%
[104] and is due to direct compression or to traction of the nerve in
the quadrilateral space of the axilla. The prognosis is good and
irreversible lesions are rare, with an interval to full recovery between 18 and 24 months [98]
7. Glenohumeral osteoarthritis
Radiographically, the initiation of osteoarthritic changes occurs
with the first dislocation and does probably not progress with fur-

Figure 3: Bony Bankart lesion of the glenoid rim.

30

Zumstein M.A. et al.

ther dislocations [44, 94]. Overall, 11% of all shoulders with one
lifetime dislocation developed a mild, 9% a moderate to severe
arthropathy [44]. There is also no correlation between Hill Sachs
lesions and osteoarthritis [91]. Even if mild radiographic changes
of osteoarthritis are present, the patient’s subjective assessments
were equal compared to patients with radiographic normal shoulders [48, 49]. In addition, it may be that at least certain types of
stabilizations favour osteoarthritis. Therefore, a surgical stabilization after the first shoulder dislocation can not be justified with the
desire to prevent osteoarthritis.

Checklist of primary shoulder dislocation

Evaluation of acute dislocation

Table 3: Checklist for primary shoulder dislocation.

History and physical examination

glenoid neck than does the conventional position in internal rotation [52] and there is good evidence that this substantially decreases
the recurrence rate of the first time dislocation. Accordingly, the
first anterior dislocated shoulder should be immobilized in 10°
external rotation in a modified abduction splint for 4 weeks [52]
including a rehabilitation program (Fig. 4).

History should reveal the exact mechanism, the applied force and
the position of the arm during the dislocation manoeuvre and previous episodes [83]. Patient’s physical examination in the emergency
room includes an exact documentation of the neurovascular status.
Clinically, it is mandatory to evaluate the integrity of the axillary
nerve before reduction. This is done by palpation of the deltoid
while the patient is trying to minimally abduct the elbow from the
side of his body towards the examiner. This test is almost always
possible already in dislocated, but certainly always possible in
reduced shoulders. The contraction of the deltoid without motoric
effect is proof of integrity of the axillary nerve. The acutely dislocated shoulder is usually painful. With anterior dislocation, the
humeral head may be visible or palpable anteriorly. The posterior
shoulder aspect may show an indentation inferior to the acromion.
If there is a major arterial injury [57, 96] open reduction must be
done as soon as possible.
Radiographic examination
Confirmation of a dislocated shoulder, existence of associated
fractures and possible limitations for reductions is made by true
antero-posterior, transscapular and axillary radiographic views
(Table 3). At least, but always radiographs in two different planes
are mandatory. For a first time dislocation a radiographic examination should precede the relocation. In patients with first time
dislocations after age 40, relocation without prior radiographic
examination should not be performed. If there is a fracture of the
surgical neck and/or a locked dislocation [31] open reduction must
be done as soon as possible.
Treatment
The closed reduction manoeuvre should be done as early and as
gentle as possible to prevent further damage. Sedation and relaxation of the patient is usually necessary, but not mandatory. If
possible, the reduction should be performed under short general
anaesthesia [35]. After reduction, stability testing is not necessary
and should not be performed to prevent an early redislocation.
However, a detailed neurovascular examination and evaluation of
the rotator cuff is important in order to rule out lesions of nerves,
vessels or muscles. The axillary nerve should be assessed after
reduction by voluntary isometric contraction of the deltoid muscle
(Table Checklist). The integrity of the rotator cuff muscles are
best assessed by the Jobe test for the supraspinatus [7, 59, 60], and
lag signs for the infraspinatus [39, 103] and subscapularis [30],
respectively. If clinically a rotator cuff lesion is suspected, further
examination with MRI can confirm or exclude a complete tear of
the subscapularis- or the supraspinatus tendon [77].
After primary dislocation, classic immobilization in internal
rotation and different durations of immobilization do not improve
the outcome compared to early functional treatment [44, 90].
Overall, the results of non-operative treatment in the young active
adolescent with primary unidirectional dislocation have been poor.
Recent work has shown that immobilization of the arm in slight
external rotation better approximates the Bankart lesion to the

•

Severity of the trauma (→ adequate or laxity)?

•

Direction and mechanism of the dislocation?

•

Recurrence?

•

Laxity/Instability of the contralateral shoulder?

•

Possible selfreduction?

•

Neurovascular and muscular assessment before and after reduction?

•

Radiographic evaluation at least in two planes before and after
reduction?

Evaluation of chronic instability
History and physical examination
The clinical evaluation informs the examiner on how the first dislocation occurred and how it was reduced (anaesthesia, spontaneously), how many dislocations have occurred, whether complications
have been encountered and whether any radiographs have ever
proven the direction of the dislocation. The patient is asked which
exact position of the arm provokes the symptoms. If the patient has
an anterior instability, the position is abduction-external rotation.
If it is posterior instability, the position is flexion-adduction-internal rotation. The most common shoulder instability in athletes
is anterior, has occurred with a relevant trauma and resulted in a
lesion of the inferior glenohumeral capsulo-labral complex. The
patient can have been tight jointed, moderately or severely lax.
Both laxity and instability can be present and must be classified
by specific tests.
Laxity Tests
Laxity tests evaluate the amount of translation of the humeral head
in relation to the glenoid fossa in the anterior, posterior or inferior
direction. They are not intended to provoke discomfort.
1. Sulcus sign
The sulcus sign indicates inferior laxity of the shoulder. It is performed by downward traction of the neutral rotated arm [77]. The
superior glenohumeral ligament (SGHL) is the major ligament
tested by the sulcus sign [6, 16, 61]. The degree of inferior humeral
translation is graded in three levels [1] (Table 4). The test is a weak
predictor for instability with a sensitivity of 0.31 and specificity
of 0.89 [67].

Figure 4: Immobilization in 10° external rotation using a modified abduction splint.

31

Instability of the Shoulder in Athletes
Grade
0
1+
2+
3+

Inferior translation of the humeral head
No inferior translation
< 5 mm inferior translation
5–10 mm inferior translation
> 10 mm inferior translation

Table 4: Grade of sulcus sign according to Altchek [1].

2. Drawer (load and shift) test [28]
This test measures an increased antero-posterior translation [28,
36]. One examiner’s hand fixes the acromion while the other hand
shifts the humeral head in both directions. The test is pathologic
if the translation of the humeral head in relation to the glenoid is
more than half of the head diameter (Table 5). Like the sulcus sign,
this test is not a good predictor for instability with a sensitivity of
0.54 and specificity of 0.78 [67, 105].
3. Hyperabduction test [24]
The inferior glenohumeral ligament (IGHL) limits the elevation
and abduction. Therefore, a lax ligament increases the range of
passive abduction. The examiner pushes with one forearm the
shoulder girdle downwards, while lifting the arm passively in the
maximally abducted position with the other hand. A positive hyperabduction test is defined as a side to side difference greater than
10 degrees if the opposite side is healthy (Fig. 5). If there is a side
difference associated with clinical symptoms the hyperabduction
test is an instability test. If hyperabduction is large but symmetrical
and not associated with symptoms it is a laxity test.
Stability tests
1. Anterior apprehension test
The arm is abducted and externally rotated to 90° and then gradually further rotated. In a positive test the patient becomes apprehensive meaning that he is afraid of dislocating the shoulder and
makes a rotation of the trunk in the direction to the examined
shoulder. Pain in the apprehension position is not a positive test!
Grade
0

Little or no anterior-posterior translation

1+

Humeral head moves onto the glenoid rim

2+

Humeral head can be sub-(dis-)luxated but relocates
spontaneously

3+

Humeral head can be sub-(dis-)luxated but relocates not
if the pressure is removed

Table 5: Grade of drawer (load and shift) test according to Gerber [28].

Figure 5: A positive Hyperabduction Test of the left shoulder: indicates a
laxity or lesion of the IGHL.

The sensitivity and specificity for instability is 0.68 and 1.0 respectively [95] but the test has an interobserver reliability of only
47% [105].
2. Relocation test [58]
The patient is supine and his arm in the apprehension position of
90° of abduction and external rotation. The relocation test is positive when the patient’s apprehensive complaints decrease with a
posterior directed force on the humeral head, or increase with an
anterior directed force. For anterior instability, the specificity of
the test is 0.87 and the sensitivity 0.85 [67].
3. Posterior apprehension (jerk) test [72]
The patient’s position is supine. The examiner brings the arm in
90° flexion, horizontal adduction and internal rotation. An axial
load is performed in the posterior direction. The test is positive
when the patient is afraid of dislocating the shoulder.
Radiographic examination
The anatomic structures which determine the treatment are the
quality and continuity of the capsulo-labral complex, the size of the
bony defect or fragments, and the version of the glenoid [79]. To
assess the size and dislocation of the bony fragment an (Arthro-)
CT scan is superior to MRI (Fig. 6) and should be performed in
addition to true antero-posterior, transscapular and axillary radiographic views.
Treatment
The patients’ demands, sport activity, age, and the earlier mentioned important factors determine the recurrence potential after a
primary shoulder dislocation.
Non-operative treatment
Conservatively treated patients younger than 30 years incur redislocation rates of at least 50% [46, 56, 90, 98]. The studies lack
scores of laxity signs and of a classification of the trauma. However, discomfort after non-surgical treatment of primary dislocations in the young is observed in 40% during daily activities, in
32% during sport and in 7% permanently [90, 98]. Therefore, routine prophylactic operative stabilization has been proposed in the
active patient younger than 22 years after an initial primary unidirectional shoulder dislocation [2]. But every second patient with
an immediate prophylactic surgical stabilization following his first
shoulder dislocation would have an unnecessary operation [44].
Up to 50% of all patients with an objective shoulder instability
do not have any subjective complaints [77, 106]. Furthermore, up
to 50% of the recurrent shoulder dislocators have the potential
that their recurrence may cease [44]. More than 90% of young
healthy overhead athletes have pathologic MRI findings [62]. But
most athletes with very lax or even slight unstable shoulders are
well compensated and competitive [62]. Therefore, young active

Figure 6: Better assessment of the size of bony fragments with Arthro
CT.

32
patients have a high potential to compensate minor instabilities
without surgical stabilization.
The development of radiographic osteoarthritis changes seem
to occur even if there is only one dislocation. Progression of osteoarthritis is not known to be worsened by a second or third shoulder
dislocation.
Therefore, arthroscopic operative stabilization for a first time
dislocation without bony glenoid defect is controversial and probably indicated in a very young individual who is dependent on the
use of the arm in an overhead abduction-external rotation position
like e.g. throwers, in sportsmen at the end of the season or in individuals where very high risks are involved in recurrence (mountain
climbers, windsurfers, roofers, painters working on scaffolds).
Operative treatment
Surgery is usually performed, when the subjective disability of the
recurrent instability of the patient demands it.
1. Modified open Bankart repair
Open Bankart repair consists of reattachment of the detached labrum and glenohumeral ligaments to the anterior glenoid rim with
or without a capsular shift. The injured labrum is fixed with sutures
or suture anchors. But this operation through a delto-pectoral approach includes also detachment and reattachment of the subscapularis tendon which has the potential risk of a postoperative (partial)
insufficiency of this muscle. Overall, the redislocation rate of open
stabilization is between 4% and 8% [15, 33, 34]. Open procedures
may be associated with mild to moderate loss of external rotation,
probably due to reattachment of the subscapularis tendon [33].
2. Arthroscopic repair
Wheeler first published a study including young soldiers with a
primary anterior shoulder dislocation, who were treated by arthroscopic stabilization [108]. Overall, the success depends on the
fixation technique (transglenoidal versus suture anchors versus
tacks) with suture anchors having the lowest incidence of redislocations [19, 105] (Fig. 7). Reported rates of redislocations after
arthroscopic shoulder stabilizations with suture-anchor techniques
[9, 25] are somewhat inferior (7%–15%) to those reported for open
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procedures (4%–8%) [2, 8, 15, 33, 34, 97]. However, arthroscopic
stabilization using suture anchor technique lead to less decrease
of external rotation than open procedures and seems to be the
standard therapy for anterior instability [21, 25].
3. Latarjet-Bristow[65]
In 1954, Latarjet first described the transfer of the coracoid process
through the subscapularis tendon as a method of treating recurrent anterior instability. Four years later, the Bristow procedure,
a similar suture fixation technique of the coracoid process on the
anterior aspect of the scapular neck, was described by Helfet [38].
Hovelius [47] and Walch [20] modified the surgical technique and
defined the position of the coracoid block less than one centimetre
medial to the glenoid rim and below the equator of the scapular
neck. The bone should be fixed by two bicortical 4.5 cancellous
screws (Fig. 8, Fig. 9).
The Latarjet procedure [47] is recommended for patients with
(1) recurrent antero-inferior shoulder sub- or dislocations, (2) bony
lesion at the antero-inferior glenoid rim [12, 32], (3) without multidirectional instability, (4) with hyperlaxity who want to return to
high risk (contact or overhead) sports and for (5) candidates for
revision surgery.
Long-term results (15.2 years) of the Latarjet-Bristow procedure
show 98% very satisfied or satisfied patients and a redislocation
rate of only 3%. Occasional subluxations are common after this
procedure, but they have little influence on the overall results
[40, 48, 99, 101]. This procedure lost of its popularity in the 80’s
because of several problems during revisions [111], but a recent
Swedish study of 400 Latarjet procedures reports of only four
revisions which were not technically difficult [48].
Dislocation arthropathy seems to be the same after a Bankartand a Latarjet procedure [12, 49].
Interestingly, 73% of all patients whose dominant arm was operated with the Latarjet-Bristow procedure said that they had almost
no restriction in their throwing acticity [49, 107]. In contrast, only
10–25% of patients with an operated dominant shoulder using the
open Bankart technique were able to throw at the same level.
In total, after a Latarjet procedure 89% returned to their same
level of contact sport activities. Therefore, several authors are of
the same opinion that the Latarjet-Bristow procedure seems to be
a treatment of choice for active people, especially in contact sports
[12, 48, 86, 102].
Rehabilitation
Optimal function in an operatively or non-operatively treated
shoulder may be better restored with rehabilitation of the dynamic shoulder stabilizers. Physical therapy includes the following
rehabilitation program:
After a three to four week immobilization of the shoulder with
the arm at the side with 10° of external rotation, the glenohumeral
joint is mobilized first with active-assisted, then with active exercises. They include (1) dynamic compression exercises to optimize
the stabilization of the humeral head into the glenoid fossa [80,
109]; (2) dynamic ligament tensioning [14]; and (3) reactive
neuromuscular control exercises of the shoulder in different stress
positions [109]. Theraband exercises, or exercises involving resistance tubing, help to strengthen the rotator cuff, facilitating
proprioceptive mechanisms and preparing the athlete to return to
sport.
Posterior instability

Figure 7: Surgical stabilization of the anterior-inferior capsulo-labral
complex.

Acute dislocation
Posterior dislocations are rare (2% of all dislocations) and may
result from axial loading in high energy traumas [76], from
violent muscle contraction [72], by electrical shock or convulsive
seizures [11]. The physician should not fail to notice a posterior
dislocation. A painful restricted external rotation in neutral position of the arm is a high predictor for a posterior dislocation. To
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Figure 8: Lateral view of the final reconstruction of the Latarjet-Bristow
procedure.

Figure 9: Anterior view of the final Latarjet-Bristow procedure reconstruction with repair of the stump of the coracoacromial ligament to
the capsule.

rule out a posterior dislocation two radiographs in different planes
are absolutely necessary! Radiographic examination includes ap
and axillary lateral views. A simple a-p radiograph is not sufficient
as a posterior dislocation has only vague signs like a narrowed
glenohumeral joint space. The reduction is more difficult. Once the
shoulder is reduced it should be maintained in adduction and neutral rotation by a handshake cast for 6 weeks. When the humeral
head defect is between 20 and 40%, a subscapularis transfer into
the defect is considered [74].
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Chronic instability
Recurrent posterior instability of the shoulder is rare [27]. Most
patients are young and have discomfort during daily activities in
frontal mid range positions. Initial treatment of posterior instability is non-surgical including physiotherapy for 3 to 6 months. The
results of non-operative treatment of posterior instability is superior to anterior instability [13, 23, 50, 82]. Surgical stabilization may
be considered when recurrent posterior sub- or dislocations occur
despite a well structured rehabilitation program [77, 82]. The instability may be stabilized arthroscopically or open. This includes
a reattachment of the detached labrum with or without a posterior
capsular shift of the redundant capsule [77]. If there is a posterior
bony defect a glenoid reconstruction with a bone block from the
iliac crest should be discussed. An opening posterior wedge osteotomy of the glenoid may be performed in case of retroversion of
the glenoid over 10 degrees [92].
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