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General introduction and aim of this thesis 

1.1 Introduction on acute first-time anterior shoulder dislocation 

"The motions of the shoulder joint are more extensive than those of any other joint in the 

body, it being capable of moving in every direction; and its dislocations are , consequently, 

more frequent than those of all other joints in the body collectively...." 

These words were written by Sir Astley Cooper in the introduction to his chapter on 
dislocations of the shoulder (1832).19 The anterior shoulder dislocation is still the most 
common dislocation in human joints with a reported incidence of 1 to 2 percent in the general 
population.42-43'59'70-74'96 The prognosis of recurrence after an acute first-time anterior 
shoulder dislocation (AFASD) in young patients is reported to be between 17 % and 96 %, 
with a mean of 67%.55 Age and athletic participation are prognostic factors in recurrence. 
36, 41.44.46,82.86.97 An unstable shoulder with a limited range of motion is very disabling for 
young athletes engaging in overhead activities. The best treatment of acute first-time anterior 
shoulder dislocation (AFASD) in young patients is still a matter of debate. Some studies 
describe the arthroscopic evaluation or eventual treatment of AFASD.1"3'20'33-55-7'-82'89-116~' '9 

However, most of these studies have a short follow-up to be of value. A Swedish study 
conducted by Hovelius (1996) is the only published long-term (10-years) follow-up study of 
patients with AFASD45 We may regard this study as the "natural history" of patients with 
AFASD. 

The most common mechanism of a traumatic initial dislocation is an indirect anteriorly 
directed force applied to the posterior aspect of the externally rotated abducted and extended 
arm, which levers the humeral head anterior in relation to the glenoid, occuring when the 
patient's arm is in the overhead position. Occasionally, the initiating event may be a direct 
blow to the posterior aspect of the proximal humerus. The patient's age is the most important 
factor in determining the prognosis. Patients who are younger than 25 years of age at the 
time of initial dislocation are more likely to suffer recurrent dislocation, whereas patients 
older than 50 are more likely to suffer rotator cuff tears following the initial dislocation. 

Anterior shoulder dislocation is diagnosed on the basis of history, physical and radiographic 

examinations. The patient may present with a slight abducted arm and may be unable to 

rotate or fully abduct the arm. Patients often support their forearm of the affected shoulder 

with the unaffected arm. The humeral head may be palpated on the anterior aspect of the 

shoulder; whereas the posterior aspect may appear hollow. 

There is extensive literature available on the pathology of shoulder dislocation, which dates 

back many years. There are a number of Dutch thesis in the medical literature that were 

written during the twentieth century. 

Leguit wrote his thesis on "Habitude Schouderluxaties" in 1942.62 He advocated the 

extra-articular bone graft procedure for treatment, as described by Noordenbos in 1938. 

13 



Chapter 1 

In 1966 Bijlsma wrote his thesis proposing a modification of the Noordenbos procedure.16 

Sanders (1978) wrote about recurrent shoulder dislocations.91 In his thesis he reviews the 

results of the operative treatment of the recurrent anterior dislocation of the shoulder in 

105 patients. Sijbrandy reported in 1984, on dislocations of the shoulder in a Dutch medical 

journal.107 Recently, Visser (1998) wrote a thesis on nerve injury following shoulder trauma 

(fractures of the proximal humerus and anterior shoulder dislocation).1'' 

1.2 Types of glenohumeral dislocation 

The glenohumeral dislocation can be subdivided into anterior, posterior, inferior and superior, 
according to the position of the humeral head in relation to the glenoid.23 

Anterior shoulder dislocations 

The anterior shoulder dislocations are divided into 4 subgroups, the subcoracoid. subglenoid, 
subclavicular and intrathoracic.23-67 The most common type of anterior shoulder dislocation 
is the subcoracoid type. This type accounts for up to 90 percent of anterior shoulder dis
locations. The second most common type is the subglenoid. It is relatively uncommon by 
comparison to the subcoracoid type. Both types account for almost 97% of the anterior 
shoulder dislocations. The remaining two types are the subclavicular and intrathoracic types, 
both of which are extremely rare. The usual mechanism of injury which causes subcoracoid 
dislocations is a combination of shoulder abduction, extension, and external rotation. The 
head of the humerus is displaced anteriorly in relation to the glenoid and inferior to the 
coracoid process. 

Subglenoid dislocations, the head of the humerus lies 
anterior to and below the glenoid fossa, are often 
associated with fractures of the greater tuberosity and 
damage to the rotator cuff. 

In subclavicular dislocations, the head of the humerus 
lies medial to the coracoid process, just inferior to the 
lower border of the clavicle. The latter dislocations are 
rare, but when they do occur the rotator cuff is usually 
severely disrupted. 

Figure I: Subcoracoid shoulder dislocation 

In intrathoracic dislocations, the head of the humerus lies between the ribs and the thoracic 
cavity and are equally rare and are usually associated with an avulsion of the rotator cuff or 
a fracture of the greater tuberosity.72-93 

These rarer types of dislocation are usually associated with severe trauma. Besides a high 
incidence of fracture of the greater tuberosity and rotator cuff tears, neurological, pulmonary 
and vascular complications can occur. 

14 



General introduction and aim of this thesis 

Posterior shoulder dislocation 

Clinical assessment of posterior shoulder dislocation appears to be difficult, which is obvious 

by the fact that it is a frequently missed diagnoses on initial presentation. The literature 

refers to misdiagnosed instances of posterior shoulder dislocations as high as 79%.84'86 

Improved knowledge of the clinical symptoms and available diagnostic techniques will 

result in more frequent and earlier diagnoses.30 It is for this reason that this subject will 

be extensively discussed in this introduction. 

Posterior dislocation of the humeral head is uncommon, as opposed to anterior shoulder 

dislocation. The incidence ranges from 1.5 to 4% of all shoulder dislocations.24-53-80 

According to Rockwood and Rowe posterior shoulder dislocation is easily misdiagnosed on 

the initial presentation in 50-79% of all cases.84-86 A retrospective study showed that the 

average time between the sustained injury and the diagnosis is one year (ranging from 1 

week to 10 years).35 

The physician who assesses the patient initially might easily miss this particular dislocation 

due to the fact that incidence rates are low and due to unfamiliarity with the characteristic 

deviations that are associated with this pathology. This type of dislocation is usually caused 

by violent muscle contraction such as that caused by a seizure or an electric shock.25-73'94-95 

Also a fall on an outstretched arm in flexion and adduction or an acute injury to the anterior 

shoulder may cause a posterior shoulder dislocation. 

Examination shows that the patient presents with the arm held with the shoulder internally 

rotated or in adduction. Further inspection reveals a flattening of the anterior shoulder contour 

and a prominent coracoid process. Abduction is limited and external rotation is impossible. 

(Figure 2) This occurs when the humeral head is locked in internal rotation behind the glenoid, 

which then causes the external rotation to be obstructed. Consequently, limited external 

rotation is the single most important symptom in these patients. 

In other words, each patient presenting with limited 

external rotation of the shoulder following trauma is 

suspect of a posterior dislocation until counter-

evidence is obtained through adequate X-ray imaging. 

The diagnosis can be missed if X-ray imaging 

involves only AP projection. One should realise that 

with an accurate AP projection, the head of the 

humerus should never show a false projection with 

the rim of the glenoid. 

Figure 2: Patient with posterior shoulder dislocation and limited external rotation. 
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Chapter 1 

AP view of a posterior dislocation will reveal a relatively smaller contour of the humeral 
head. (Figure 3) Furthermore, the internally rotated position causes to obscure the sharp 
contour of the greater tuberosity. 

(a) (b) 
Figure 3: AP view of a posterior dislocation of right shoulder (a) compared with normal shoulder (h). 

Nevertheless, it is paramount to obtain an axial shoulder X-ray with every "trauma-series" 
of the shoulder. An axial view shows the position of the humeral head in relation to the 
glenoid. (Figure 4) 

(a) (b) 
Figure 4: Axial view of a normal shoulder (a) and posterior dislocated shoulder (b). 

A scapular-Y view is also valuable for this purpose.10 If additional X-rays show the humeral 

head in a central position to the glenoid there can be no question of a posterior dislocation. 

A detailed picture of injuries to the humeral head (especially concerning the extent of the 

damage) may be obtained through a CT-scan. 

16 
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(a) (b) 
Figure 5a: CT-scan with humeral head involvement following a posterior shoulder dislocation. 

Figure 5b: Drawing of humeral head involvement following a posterior shoulder dislocation. 

When an acute posterior dislocation is diagnosed the shoulder can be reduced without too 

much difficulty. Posterior dislocations without impression fractures of the humeral head 

may reduce spontaneously. Fixed posterior shoulder dislocations need to be reduced. 

Reduction is carried out by applying traction to the adducted arm, internal rotation and 90° 

elevation while maintaining dorsal pressure on the humeral head. One should never use 

forced external rotation. After reduction, the arm should be immobilised temporarily with an 

arm sling or elevation sling. Furthermore, forcefull internal rotation movements of the 

injured arm should be avoided. 

The prognosis regarding an immediately reduced posterior dislocation is. in most cases, 

good. A recurrence of instability is regarded as a complication of acute posterior shoulder 

dislocation. This instability may present as a recurring (sub) dislocation in the same direction 

as the initial dislocation." 

Operative reduction is required in the case of posterior dislocations that were sustained 

longer than 2 to 6 weeks ago, as closed reduction is often no longer a feasible option. 

Operative treatment of chronic posterior shoulder dislocations should not be considered in 

patients without pain and patients who are still able to function despite a limited shoulder 

function. Operative intervention involves an open reduction, the humeral head is placed in 

normal position in relation to the glenoid and usually the "shortened" m.subscapularis is 

advanced from the surrounding tissue. 

If the humeral head involvement approximately is 20-40%, the subscapular tendon can be 

placed in this impression defect together with the minor tuberosity. Humeral head defects 

exceeding 40% are indicative for placement of prosthesis or arthrodesis. Prognosis following 

an operatively treated chronic posterior dislocation is in most cases significantly worse than 

immediately reduced shoulders. Most often shoulder function will remain limited following 

an operation. 
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Therefore; if an acute posterior shoulder dislocation is recognised and treated early, the 

prognosis is satisfactory. One should be mindful of an acute posterior shoulder dislocation 

in each patient that presents with limited external rotation following trauma until counter-

evidence is obtained. Additional X-rays, such as axial views are indicated. 

It is of great importance that this type of injury is diagnosed in an early stage. In order to 

achieve this goal everyone should be familiar with the clinical picture of this particular 

injury. 

Inferior shoulder dislocation (luxatio erecta) 

Inferior dislocation of the glenohumeral joint (or luxatio erecta) was first described by 

Middeldorpf and Scharm in 1859.69 Inferior dislocations may be produced by a hyper-

abduction force that causes abutment of the neck of the humerus against the acromion 

process, which levers the head out inferiorly. The humerus is then locked with the head 

below the glenoid fossa and the humeral shaft pointing overhead resulting in the so-called 

luxatio erecta. The clinical picture of a patient with luxatio erecta is so clear that it can hardly 

be mistaken for any other condition. Severe soft tissue injury or fractures of the proximal 

humerus occur with this dislocation. At the time of surgery or autopsy, various authors have 

found avulsion of the supraspinatus, pectoralis major, or teres minor muscles together with 

fractures of the greater tuberosity.61 •69 Neurovascular involvement is also common.29-63 

Lev-El et Rubenstein. (1981) reported on a patient with an injury to the axillary artery and 
sub-sequently developed a thrombus that required resection and a vein graft.63 Rockwood 
and Wirth found that in 19 patients with this condition, all had a brachial plexus injury and 
some vascular compromise prior to reduction.83 The force may be so great as to force the 
head out through the soft tissues and the skin. Reduction of an inferior dislocation can often 
be accomplished by traction and counter traction manoeuvres. When closed reduction can 
not be accomplished the buttonhole tear in the inferior capsule must be surgically enlarged 
before reduction can occur. 

Superior shoulder dislocation 

Speed reported that Langier, in 1834, was the first to record a case of superior dislocation 

of the glenohumeral joint.104 There is little mention of this type of dislocation in current 

literature, but occasional cases do undoubtedly occur. The usual cause is an extreme forward 

and upward force on the adducted arm. With displacement of the humerus upward, fractures 

may occur in the acromion, acromioclavicular joint, clavicle, coracoid process, or humeral 

tuberosities. There is an extreme soft-tissue damage of the capsule, rotator cuff, biceps tendon, 

and surrounding muscles. Clinically, the head rises above the level of the acromion. The arm 

is short and adducted to the side. Neurovascular complications are usually present. 

18 



General introduction and aim of this thesis 

1.3 Pathology of AFASD 

Essential lesion 
Broca and Hartmann in 1890 reported their findings of detachment of the anterior labrum 
and capsule from the glenoid rim (Ie décollement capsule-periosté-preglenoidien) and 
described the bony defect in the humeral head in an autopsy specimen. 

Figure I: Detachment of the anterior labrum and capsule from the glenoid rim. 

Although we give credit to Bankart for describing the "essential Bankart lesion". It was 

Perthes, in 1906 who felt that separation of the capsulolabral avulsion from the glenoid was 

one of two mechanisms of anterior shoulder dislocation.79 However. Bankart*s paper in 1938 

stressed that the capsulolabral detachment and not capsular rupture would occur at the time 

of dislocation. He advised to reattach the capsulolabral avulsion back to the glenoid rim.7 

For many years this Bankart lesion was regarded as the 

"essential lesion" in anterior shoulder instability/1-7 It has 

been reported at the time of surgery in more than 85% of 

these cases.21-86.87.108 § o m e arthroscopic studies implicate 

the Bankart lesion as responsible.75-108'"6 

There still exists some controversy about what the "essential 

lesion"' is that causes anterior dislocation of the humeral head. 

Baker et al. established a classification system based on 

arthroscopic findings of labrum pathology in patients with 
51 > AFASD.5 They found in 62% of the cases a Baker III type of 

lesion. Another 13% had capsular injuries without labral involvement. Recently. Taylor et al. 

studied patients with AFASD and determined arthroscopically that 97% had evidence of iso

lated detachment of the capsuloligamentous complex from the glenoid rim and neck, with

out evidence of intracapsular injury.108 
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Figure 3: Arthrocopic views of a Bankarl lesion in a patient with AFASD. 

In contrast to these arthroscopic studies, two recent cadaveric studies lead to different con

clusions regarding the "essential lesion". 

Bigliani and Pollock (1992) concluded from their cadaver study that capsular injury 

("'capsular stretching") is also a significant factor.8 They reported that an injury to the 

anterior capsule and ligaments caused stretching and failure of the inferior glenohumeral 

ligament (IGHL) capsule complex before labial avulsion. In this stud) the insertion of the 

IGHL on the glenoid failed most commonly (40%), the humeral insertion in 25% and the 

ligament midsubstance in 35" o of cases. 

Speer and Deng (1994) created Bankart lesions in their cadaver model.105 These lesions 

contributed minimally to anterior translation of the humeral head. Based on their study, they 

concluded that a Bankart lesion alone could not be responsible for recurrent anterior insta

bility and that stretching or elongation of the IGHL-capsular structure must also occur. 

Besides the Bankart lesion and capsular injury, the acute first-time anterior shoulder dislocation 

often cause an impression fracture of the posterolateral humeral head (Hill-Sachs lesion) and 

in some cases an avulsion of the glenoid rim. (Figure 4) 

The pathology in older patients appears to be different 

from that in younger patients. The reported arthro

scopic studies have been performed predominantly in 

younger patients. In contrast, most cadaveric studies 

have used an older population, allowing comparison 

difficult. 

Figure 4: Anatomical lesions following cm anterior 

shoulder dislocation. 

ANATOMICAL LESIONS 

Hill-Sachs lesion 
{anterior 
dislocation) — 

Reverse" Hill-Sach's 
(posterior dislocation) 

Bankart lesion 

Anaiomic variations 
of the glenoid 
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Avulsion of the capsulolabral complex from the glenoid rim and scapular neck (Bankart 

lesion), attenuation of the capsule and ligaments, impression fracture of the posterolateral 

humeral head (Hill-Sachs lesion), attenuation of the subscapularis tendon, and humeral 

avulsion of the IGHL complex (HAGL lesion) have all been suggested as causes of recurrent 

dislocations. 

Arthroscopic studies and non-invasive studies have provided us with better information 

about the patho-anatomy of the AFASD. Despite these reports, the nature of the one "essential 

lesion" following an AFASD remains unclear. 

1.4 Arthroscopy and AFASD 

Labrum 
In 1990 Baker and Uribe reported on a classification system based on arthroscopic findings 

in a series of 45 patients with AFASD5 All patients were younger than 30 years of age. 

Sixty-two percent had a complete capsule-labral detachment 
(type III), 25% had a partial labral detachment (type II) and 
only 6 shoulders (13%) had capsular injuries without labral 
detachment. Others found a Bankart lesion in almost 100 % 
of cases in studies of arthroscopic evaluation of AFASD.11' 
75.116 However, Molé (1996) could not find a uniform 
pathology in his prospective multicentre study of patients 
with AFASD. He concludes that a large variety of lesions 
associated with AFASD are visualised during arthroscopy.71 

These findings were confirmed in studies by Baker (1990) 
Flgure ,: and te Slaa (2002).5>101 In our arthroscopic study we found 

Champ L. Baker, Jr. M.D. ^ ^mQ s p e c t r u m o f l a b r a , pathology with a full rupture of 
(Hughston Orthopaedic Clinic, ^ ^ ^ ^ ^ ^ ( B a k e f [ n ) m 6]% o f ^ c ^ 

Columbus, Georgia). Furthermore, we could not find a statistically significant 

correlation between the Baker lesion and shoulder instability 

at 5-year follow-up.101 

Hintermann and Gachter (1995), in their 

prospective arthroscopic study of the unstable 

shoulder (n=212), found multiple morphologic 

changes associated with instability of the glcno-

humeral joint.39 They found a normal labrum in 

10% of the AFASD. They stated that: "there is 

no single cause for an unstable shoulder." 

Figure 2: Labrum with capsule loose from glenoid 
(h=humeral head; g=glenoid; la=labrum) 
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Figure 3: An arthroscopic view of 

a luhriim avulsion. 

Taylor and Arcicro (1997) found type III lesions as 

described by Baker in 61 of 63 (97%) patients.108 

(Figure 3) There was no evidence of intracapsular 

injury in 62 of 63 patients. One patient had an avulsion 

of the inferior glenohumeral ligament (IGHL) from the 

neck of the humerus. Only one patient had a type I 

lesion. Twenty-two percent o\' the patients had. on the 

West-Point view as well with arthroscopy, a glenoid 

rim fracture. Fifty-seven percent of the patients had a 

Hill-Sachs lesion of which 23 were chondral and 34 

were osieo-chondral. There were no rotator cuff tears 

reported in this studie. Noteworthy is that these numbers 

or percentages of arthroscopic pathology are based on 

findings in young patients. 

Hill-Sachs lesion 

The Hill-Sachs lesion is considered to be a pathognomonic sign of anterior glenohumeral 

instability. Calandra and Baker (1989) published the first report of the arthroscopic evaluation 

in AFASD (n=32).17 They graded the posterolateral compression fractures of the humeral 

head (=Hill-Sachs lesion) in III grades. 

Grade I lesion: a defect in the articular surface (chondral) not including the subchondral bone. 

Grade II lesion: a defect in the articular surface including the subchondral bone. 

Grade III lesion: a large defect in the subchondral bone. (Figure 4) 

Figure 4: Arthroscopic view of a 

Hill-Sachs lesion. 

Fourty-seven percent of patients with an AFASD were 

found to have a Hill-Sachs lesion. During arthroscopic 

examination of the shoulder, the Hill-Sachs lesion 

should not be confused with the "bare spot", which is 

a normal finding. Among his arthroscopically treated 

patients with AFASD, Wheeler (1989) found a Hill-

Sachs lesion in all 9 patients: 5 chondral and 4 osteo

chondral.116 These high percentages are confirmed 

consistently in later reports.1-2.11.21.71 j n o u r o w n 

arthroscopic study, we found a Hill-Sachs lesion in 29 

out of 31 patients with an AFASD (94%), comparing 

well to the given results"11 

Table 1 shows the incidence of the Hill-Sachs lesion found by arthroscopy. This varies from 

40-100%. Obviously, the incidence of the Hill-Sachs lesion diagnosed at arthroscopy is 

higher than the incidence based on radiographs reported in past literature. 
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S.L.A.P. lesion 
The S.L.A.P. lesion described by Stephan Snyder et al. is an injury to the superior labium, 

which begins posterior and ends anterior.103 Snyder originally divided this pathology into 

four distinct types. The most common cause is a compression force to the shoulder due to a 

fall onto an outstretched arm, with the shoulder in abduction and slight forward flexion. The 

incidence of S.L.A.P. lesions associated with AFASD varies from 3 - 30% of the cases. 

(Table 1) 

(a) 
Figure 5a: S.L.A.P. lesion type IV Figure 5b: Arthroscopic view of 

S.L.A.P. lesion type II' 

HAGL lesion 
The HAGL lesion (humeral avulsion glenohumeral ligaments) was first described by Wolf 

et al. (1995) and is an obvious avulsion of the inferior glenohumeral ligament (IGHL) 

complex from its humeral attachment. This lesion is readily recognised arthroscopically.120 

Bokor et al. found in their retrospective study of 547 shoulders (operated for instability) 41 

cases (7.5%) with a HAGL lesion.12 In patients with AFASD without a Bankart lesion, a 

HAGL lesion should always be excluded. Warner (1997) described also the possibility of a 

HAGL lesion in combination with a Bankart lesion following shoulder dislocation.115 

Figure 5: HAGL lesion left shoulder. 
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Table 1 Arthroscopic findings in patients with AFASD 
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62% B III 

100% 

100% 

100% 

96% 

91% 

97% 
Bil l 

ND 

100% 
B i l l 

100% 

98% 

100% 

87% 

61% B m j 

SLAP 
lesion 

ND 

ND 

ND 

ND 

ND 

8% 

11.5% 

30% 

9.5% 
6 of 63 

ND 

13% 

11% 
2 of 19 

22% 

20% 
2 of 10 

3% 

Rotator 
Cuff 

ND 

ND 

12% 

ND 

ND 

0% 

NA 

23% 
part cuff 

0% 

ND 

ND 

0% 

ND 

ND 

23% 
part cuff 

HAGL 
lesion 

ND 

ND 

ND 

ND 

ND 

ND 

3.8% 

ND 

1.6% 
n=l 

ND 

ND 

ND 

4% 
2 of 49 

ND 

ND 

Ree FU 
month 

ND 

22%* 
2 of 9 

ND 

ND 

9%* 

14%* 

0%* 

20% 

ND 

6%* 

20%* 
3 of 15 

16%* 

12%* 

11.1%* 

39% 
12 of 31 

i ND 

14 

ND 

ND 

19-32 

av 32 
15-45 

av 19 
12-24 

24 

ND 

24-48 

24 

24 

av37 
24-60 

av 36 
16-56 

60 

@ - authors from "Arciero Group " - West-Point militairy academy. 

= controlled study non-operative versus operative 

ND = not documented 

Arth = arthroscopic treatment 

Rec = Recurrence 
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1.5 Recurrence of A FASD 

In reviewing the available literature on all natural history studies. Kirkley (1999) found an 
overall recurrence rate ranging between 17%-96% with a mean of 67%.4-36-4,,-4:'-55-5 •',s-
85,97,116,121 Several factors have been suggested regarding the recurrence rate following an 
AFASD. Factors that might affect the risk of recurrence are age. type of athletic participation. 
length of immobilisation, rehabilitation, and length of time spent before returning to sports. 
I lowever, it has been shown clearly that age at the time of the initial shoulder dislocation is 
the most important prognostic factor for recurrent instability.36'40'45'85'9 •I, ,2-Il° 
Previous studies have shown high recurrence rates in young patients (< 20 years) varying 
from 46% to 95%.58,67,97,10 

A crucial study by Lennart Hovelius has provided us with the only "natural history" study 

of AFASD with 2. 5 and 10 years of follow-up.4-"' 

He also, found a high recurrence rate (62-70%) in the 
group of patients younger than 22 years of age: but only 
one-third of these recurrent dislocations needed a sta
bilisation operation. After a 10-year follow-up, 52% 
had no additional episodes of dislocation. Fifty-eight 
(23%) had had a stabilisation operation because of 
recurrent instability. 

Figure I: Lennart Hovelius (Gavle, Sweden/. 

10- Year prognosis 
related to Age 

r r r m 
• Non Ree. 

Recurrent 
• Operated 

13-16 17-19 20-22 23-25 26-29 30-33 34-40 

Agegroup 

Figure 2: ID-year prognosis of patients with AFASD: age versus recurrence. 
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Table 2 shows the recurrence rates in "conservative" or non-operative treated patients. The 

recurrence rate varies from 0%-95% depending on age. 

Table 2: Recurrence rate in patients with AFASD treated by 
"conservative" or "non-operative" treatment. 

Author 

McLaughlin HL 
McLaughlin HL 
McLaughlin HL 
Rowc CR 
Rowe CR 
Rowc CR 
Rowe CR 
McLaughlin HL 
Henry JH 
Yoneda B 
Aronen JG 
Simonet WT 
Simonet WT 
Simonet WT 
Wheeler JH 

Hoelen MA 
Vermeiren J 
Alcicro RA 

Hovelius L. 
I lovelius L. 
Taylor DC-
Arciero RA 
Kirkley A 
Wintzell G 

Kralinger FS 
Kralinger FS 
Bottoni CR 

te Slaa RL 
te Slaa RL 
te Slaa RL 

year 

1950 
1950 
1950 
1961 
1961 
1961 
1961 
1967 
1982 
1982 
1984 
1984 
1984 
1984 
1989 

1990 
1993 
1994 

1996 
1996 
1997 

1999 
1999 

2002 
2002 
2002 

2003 
2003 
2003 

number 
patients 

573 
573 
573 
324 
324 
324 
324 
181 
121 
124 
20 
116 
116 
116 
38 

54 
-

15 

257 
257 
53* 

19* 
15* 

241 
241 
14* 
men 
107 
107 
107 

recurrence 
rate 

90% 
60% 
10% 
42% 
94% 
74% 
14% 
95% 
88% 
17% 
25% 
33% 
66% 
0% 

92% 

64% 
68% 
80% 

66% 
56% 
90% 

47% 
60% 

16.7% 

61.3% 
75% 

64% 
37% 
6% 

age 

<20 
20-40 
>40 
all 

<20 
20-40 

>40 
teenaged 

av 19 
21 

av 19.2 
12-96 
<20 
>40 

av 18.6 
17-22 
<30 
<20 

av 19.5 
18-21 
<20 
20-30 

av 19.1 
17-23 
<30 
av24 
18-30 
<20 
21-30 
av 23 
19-26 
<20 
20-40 
>40 

follow-up 
years 

0.5-5 
0.5-5 
0.5-5 
av 4.8 
av 4.8 
av 4.8 
av 4.8 
ND 
ND 
13 
3 
av 5 
av 5 
av 5 
av 
14 months 
4 
4 
2 
15-39 months 
10 
10 
ND 

2 
2 

13-76 months 
13-76 months 
3 
16-56 months 
46-91 months 
46-91 months 
46-91 months 

= "conservative " part of the controlled study. 
ND = not documented 
av = average 
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1.6 Immobilisation and rehabilitation after AFASD. 

The traditional form of treatment following a successful reduction of the shoulder generally 
consists of some form of immobilisation, such as a sling or collar and cuff with the injured 
arm in internal rotation. There remains some controversy on the role and duration of 
immobilisation following first-time anterior shoulder dislocations and the ability to affect 
the rate of recurrence. In older literature based on the healing of the labrum pathology, the 
recommended duration of immobilisation varies from 3-6 weeks, depending on age, first-time 
versus recurrence and associated injuries.86-114 

Watson-Jones (1948) reported that he found no case of a recurrent dislocation in several 
hundred cases of AFASD treated by complete immobilisation for more than 4 weeks.'14 

Kiviluoto et al. (1980) showed a lower recurrence rate of 22% in 27 patients younger than 
30 years of age with a 3 week immobilisation of the shoulder compared with a recurrence 
rate of 50% in 26 patients of the same age and with an immobilisation of only 1 week.57 

They recommended longer immobilisation (3 weeks) for patients younger than 30 years of 
age and shorter immobilisation (1 week) for patients older than 30 years. 
Yoneda et al. (1982) reported a recurrence rate of only 17% in 124 young athletes treated with 
a more prolonged period of immobilisation (5 weeks) and limited range of motion for an 
additional 6 weeks.121 

Aaronen and Regan (1984) found a recurrence rate of 20 % in United States Navy men who 
had also a specific aggressive rehabilitation program after the initial dislocation.4 

In contrast to these, in many reports, the incidence of recurrence appears to be insensitive to 
the type and duration of the immobilisation of the shoulder after an AFASD.40-43"45 

Simonet and Cofield (1984) concluded that immobilisation had no effect on the dislocation 
recurrence rate.97 The only significant factor in treatment which influenced the final result 
was a restriction on returning to sports or full activity for more than 6 weeks. 

In his prospective study (10-years) Hovelius et al. (1996) followed 257 patients (all less than 
40 years of age) following a first-time dislocation.45 After reduction approximately half 
were treated with immobilisation for 3 to 4 weeks; the others were treated with early range 
of motion. They concluded that immobilisation did not influence the rate of recurrence. This 
has been emphasised by others, who could not establish a positive relationship between 
immobilisation and the chance of recurrence following an AFASD.36.55.57.68.86 

The question of whether the position of immobilisation after AFASD could influence the 

recurrence rate is still under investigation. Itoi et al.( 1999), based on their cadaver - and MR1 

study, concluded that immobilisation of the arm in external rotation allows a better 

approximation of the Bankart lesion to the glenoid than does in internal rotation.48-49 They 

have already proposed a prospective study to verify the clinical benefit of their observations. 
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We could not find any scientific nor any biomechanica! data about the usefulness of brace 
treatment to prevent recurrence following AFASD, despite claims of success by many of the 
manufacturers. The purpose of bracing is to prevent abduction and external rotation, thereby 
avoiding the position that places the patient at risk for dislocation. This is almost impossible 
in sports, such as basketball, baseball and volleyball, where a high level of shoulder mobility 
is required 

Rehabilitation 

Following the initial immobilisation, a shoulder rehabilitation program is implemented. 

We could not find any randomised-controlled trials (RCTs) nor reviews on this subject. Only 

a few retrospective studies were found in PubMed (Medline 1966-2002).3A84,97,121 

When consideering the role of physical therapy, it has produced varied results among 

investigators. In the series ofYoneda (1982) and Aaronen( 1984) 75-83% of the patients were 

treated successfully with immobilisation and physical therapy.4-121 Simonet and Cofield 

(1984) recommend an intensive rehabilitation program before returning to athletic activity.97 

Others were only able to show a 17% success rate in traumatic shoulder dislocations.84 

The group of Arciero and Taylor (1998) also showed poor results after rehabilitation alone.3 

Hovelius reported that age at time of initial dislocation was more important than rehabilitation 
or length of immobilisation.42-44 To restore the range of motion is the initial goal in any 
shoulder rehabilitation program. Following an acute injury and appropriate initial immo
bilisation, one should attempt to decrease the amount of pain. Pendulum exercises are begun 
as soon as the immobilisation device is removed. 

1.7 Associated lesions of AFASD 

1.7.1 Fractures 

Greater tuberosity fractures (GT) 

Greater tuberosity fractures in association with anterior shoulder dislocations are not unusual. 

About 15-35% of all anterior shoulder dislocations have a GT fracture.68"1 

Johnson and Bayley (1982) found a 24 % incidence of these fractures following anterior 

shoulder dislocation in their series of the Royal National Orthopaedic Hospital in London.52 

In his thesis, Visser (1998) reported that out of 77 patients with an AFASD, 14 patients had 

a fracture (18%))."' Twelve of these 14 patients had a GT fracture. Two had a glenoid rim 

fracture. According to Hovelius (1983) these GT fractures are 4 times more common in 

patients older than 30 years.43 
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Figure I: CT-scan of patient with 
AFASD and greater tuberosity fracture. 

In recent studies involving a large number of patients 

with acute first-time anterior shoulder dislocations. 

Saragaglia (2001) and Robinson et al. (2002) found 

a GT fracture in 22% and 17%, respectively.81-92 

According to Robinson, none of the patients with an 

isolated GT fracture had a redislocation within six 

weeks. However, those with a fracture of both the 

glenoid rim and the GT (2%). had an increased risk 

of early redislocation (relative risk 35.5).8] The risk 

on recurrence is very low following AFASD with an 

isolated GT fracture. 

Glenoid rim fractures 
Anterior glenoid rim fractures following anterior shoulder 
dislocations are well known. The incidence ranged from 
3% to 32%.9-81-92 Avulsions of the glenoid labrum and 
glenoid rim fractures are more commonly seen in young 
individuals following a major injury. 

Figure 2: Glenoid rim fracture after AFASD 

Figure 3: Arthroscopic view of 
bony Bankart lesion. (G glenoid; 

B = bony Bankart lesion) 

In patients over the age of 3? years, traumatic instability 
tends to be associated with fractures of the greater 
tuberosity and rotator cuff tears.86 

The indication for conservative or surgical treatment is 
controversial. A limited number of reports on this subject 
are available in the literature. Because large fragments 
(more than 25-33%) of the glenoid can lead to recurrent 
instability, operative reposition is advised.9 Rowe 
(1956), found in his series of 500 shoulder dislocations 
fracturing of the anterior glenoid rim in 5.4% of the 
cases.85 The recurrence rate in this group was 62%. 

The aforementioned studies of Saragaglia (2001) and Robinson et al. (2002) found a glenoid 

fracture in three- and five percent, respectively.81-92 According to Robinson, the patients with 

an isolated glenoid rim fracture have higher relative risk of a redislocation within six weeks. 

Seven out of eleven patients (64%) with a fracture of both the glenoid rim and the GT had 

a redislocation within six weeks. This tendency increases with age at the time of the initial 

traumatic dislocation. 
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Hill-Sachs Lesion, (posterolateral humeral head impression fractures) 
Hermodsson (1934) described the first well-documented case of this "typical defect" that 

occurred following an AFASD.37 He suggested that the defect was a frequent occurence. 

Hill and Sachs (1940) published an article in which they stated that this "typical defect" was 

actually a compression fracture caused by the cortical bone of the anterior glenoid on the 

posterolateral side of the humeral head.38 They also described the so-called "line of con

densation", which is a sharp line detectable on radiographs of the shoulder with the arm in 

internal rotation. 

A Hill-Sachs deformity is an osteochondral defect in the superior aspect of the posterolateral 

margin of the humeral head that results from impaction of the humeral head on the rim of 

the glenoid at the time of anterior dislocation of the shoulder. 

The Hill-Sachs lesion is considered to be pathognomonic for anterior glenohumeral instability. 
The Hill-Sachs lesion is more often detected after an acute first-time anterior shoulder dislo
cation, if the correct radiographic views are taken. 

There have been several publications in the available literature discribing the best radiographic 

view to demonstrate the presence of this lesion.37-38-78-88 Hill and Sachs (1940) and 

Hermodsson (1934) emphasised the importance of an AP view with the arm in maximum 

internal rotation.37,38 A careful radiographic evaluation is necessary to demonstrate this 

defect. This defect is usually seen on the AP view with the arm in 50 to 60 degrees of internal 

rotation. Clinical studies of Pavlov and Warren et al. (1985) and Rozing and de Bakker ct al. 

(1986) support the usefulness of the Stryker notch and maximal internal rotation views.78,88 
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However we should realise that these conventional radiographs will give an under estimation 

when comparing to, for example, arthroscopic evaluation. 

Visser reported in his thesis that in 48% of the AFASD, he found a Hill-Sachs lesion on the 

45°-cranio-caudal view.111 He could not find this impression fracture in 42% of the cases. 

Thirty-one out of 37 Hill-Sachs lesions were "small" (= a small irregularity of the cortex) 

and in six patients the Hill-Sachs defect was large. 

On MRI this deformity is detected as an indentation in the humeral head. If there has been 

a recent episode of anterior instability, there may be high signal intensity in the cancellous 

bone surrounding the deformity on a T2-weighted image. A cyst sometimes forms adjacent 

to a Hill-Sachs deformity in patients who have a history of multiple dislocations. 

There is ongoing debate about whether the Hill-Sachs lesion will produce a higher recurrence 

rate. The matter still generates controversy; however, some authors consider a large Hill-

Sachs lesion a "positive" prognostic factor for recurrence.38-43-8^ 

Coracoid process fractures 
In contrast to the above-mentioned fractures, the coracoid process fracture, first described 

by Desault in 1768, is a rare injury. The reported incidence is between three percent and third-

teen percent for fractures around the shoulder.31 Most reports of coracoid fractures arc iso

lated cases.26-65-77 

Despite the fact that dislocation of the shoulder is a common disorder, we could only find 

10 reported cases in the literature on shoulder dislocations, which had a simultaneous fracture 

of the coracoid process. 

We have published material in the past concerning the rare combination of a fracture of the 

greater tuberosity and coracoid process following an AFASD with a glenoid rim fracture.100 

Most coracoid fractures are minimally displaced and usually heal well with conservative 

treatment. 

1.7.2 Vascular injury 

Because of the elasticity of the axillary artery, vascular injury associated with anterior shoulder 

dislocation is an unusual but potentially serious occurrence. The exact incidence is not 

known, but more than 200 cases of shoulder dislocation and axillary artery injury have been 

reported on reviewing the literature to date. 

Vascular damage tends to occur more frequently in elderly patients with stiffer and more 

vulnerable vessels. In the literature, vascular injury occurs most often when chronically dis

located shoulders in elderly patients are reduced by closed methods. In the series of Calvet, 

this gave a profound mortality of 50%.18 
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R E C U R R E N T O R H A B I T U A L D I S L O C A T I O N 
O F T H E S H O U L D E R - J O I N T . 

BY 

A. S . B L U N D E L L B A N K A R T , M . C . C A J N T A B . , F . R . C . S . , 
O R T H O P A E D I C S U R G E O N , M I D D L E S E X H O S P I T A L ; SURGEON", ROYAL 

N A T I O N A L O R T H O P A E D I C H O S P I T A L AND H O S P I T A L F O B 
E P I L E P S Y AND P A R A L Y S I S , MAIOA VALE. 

H E C C H R E N T d i s l o c a t i o n of t h e s h o u l d e r - j o i n t is a n u n 
c o m m o n c o n d i t i o n , t h e r e a l n a t u r e of w h i c h a p p e a r s t o be 
l i t t l e u n d e r s t o o d . I t m a y a l m o s t be sa id t o be p e c u l i a r 
t o a t h l e t e s a n d e p i l e p t i e s — a r a t h e r c u r i o u s a s soc i a t i on , 
w h i c h , a s I s h a l l show, i s n o t w i t h o u t e t i o l o g i c a l s ign i f i 
c a n c e . M o s t of t h e f o r m e r c lass a r e p o w e r f u l , h e a l t h y , 
a t h l e t i c y o u n g m e n to w h o m t h e f r e q u e n t l y r e c u r r i n g d i s 
l o c a t i o n f r o m t r i v i a l c ause s is a g r e a t a n d s e r i o u s d i s a b i l i t y . 
I n e p i l e p t i c s t h e d i s l o c a t i o n s o m e t i m e s r e c u r s w i t l i e v e r y 
l i t . T h e d i s l o c a t i o n is n e a r l y a l w a y s a n t e r i o r . I h a v e o n l y 
s e e n o n e c a s e of p o s t e r i o r r e c u r r e n t d i s l o c a t i o n . T h a t c a s e 
was in a w o m a n , a n d she w a s n o t o p e r a t e d u p o n . 

Figure 1: Citation of Bankail (1923) from his article "recurrent or habitual 
dislocation of the shoulder joint." 

Simonct and Coficld (1984) found a correlation between participation in sport and a higher 

recurrence rate in young patients with AFASD.97 There was an 82 % recurrence rate among 

athletes compared with only 30% among non-athletes. 

Wheeler and Arciero (1989) also found high recurrence rates among 85% of non-operatively 

treated patients in a population of highly trained military personnel.116 Hovel ius and others, 

however could not support this aforementioned theory.40-45-58 Hovelius (1996) showed that 

different levels of athletic activity at the time of the first dislocation did not influence the 

rate of recurrence after ten years.45 Other authors such as. Hoelen et al. and recently 

Kralinger have also found no positive correlation between sports activity and recurrence 

rate , 40.58 

We should realise that the last three mentioned studies were performed in the general patient 

population in contrast to the selected patient groups used in that of Wheeler and Arciero.116 

High sport activity level and high endurance in military personel provided higher recurrence 

rates. When considering return to normal functional activity, some studies have shown that 

many patients do not appear to achieve the same level of sports activity as they had prior to 

AFASD.60-82 
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1.9 Treatment of AFASD 

Because of the low recurrence rates in the older patients, a "conservative" approach is still 
justified here. The choice of treatment of the AFASD in the young patient is still a matter of 
debate. Few studies, conducted during the past few years, particularly from the group of 
Wheeler and Arciero, have shown a significantly reduced recurrence rate in patients with 
AFASD who have undergone arthroscopic stabilisation.116 They found recurrences in 85% 
of the non-operatively treated patients versus 13% in the surgically treated group. There are 
however, three points of weakness of importance in their studies. Firstly, it should be noted 
that their group consists of a patient population of highly trained military personnel (cadets 
from West Point academy), which is not representative of a general patient population. 
Secondly, in their studies the groups were not randomised and finally, the duration of the 
follow-up studies was limited to 2 years.lt was only, until the year 2001 that their 2 to 5-year 
follow-up results were published.21 Of importance is the fact that they have changed their 
stabilisation technique three times in the last 10 years. Unfortunately, to date, there are no 
long-term follow-up studies about the arthroscopic stabilisation of the AFASD. 

The publications of Wintzell et al. also reported on their experience of arthroscopic lavage 

of the shoulder after an AFASD.64-1 X1A19 In these studies, with a short follow-up (0.5, 1, 2 

years), they found a significantly lower recurrence rate after lavage without stabilisation, 

compared to group treated by traditional methods. We found in our 5-year follow-up study 

on AFASD an increasing recurrence and instability rate following arthroscopy101 This in 

contrast to Wintzells theory concerning the lavage method as treatment for the young 

patient with AFASD. 

The literature was searched for evidence supporting an operation directly following an 

AFASD, as treatment options for the prevention of instability. We found only two prospective 

randomised clinical trials, comparing arthroscopic stabilisation with a traditional, non-

operatively treated group of patients younger than 30 years of age. (Table 3) 

Tn the first study by Bottoni et al. (2002), two groups of young athletes with AFASD were 

compared.1' Fourteen out of 24 patients were treated conservatively with an instability rate 

of 75%. Of the nine operatively treated patients, only one (11.1%) developed instability. The 

follow-up was 36 months. The study involved a small and selected group of patients in a 

military academy. 

The second RCT study, which had a minimum of 24 months follow-up, Kirkley et al. 

(1999) found a statistically significant difference in rate of redislocation.55 Sixteen percent of 

the surgically treated patients (n=20) had a dislocation whereas 47% of the non-operatively 

treated patients (n=20) had a redislocation. There was also a statistically significant difference 

in disease specific quality of life, in favour of the operated group. They found convincing 

evidence that the overall shoulder function (WOS1 scale) was better after two years in the 

stabilised group than in the non- operatively treated group, in patients younger than 30 years 
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of age. These results suggest that the idea of direct stabilisation in young athletic patients 
with AFASD is appropriate. 

This was recently challenged by the same author, however, after presenting their long term 
results at the Canadian Orthopaedic Association meeting in June 2002.56 They found that 31 
of 38 AFASD who were followed for an average of 6.5 years had a redislocation rate of 50% 
at 24 months for the non-operated group and 15% for the immediate arthroscopically stabilised 
group. They found no difference between both groups on the WOSI scale after 6.5 years of 
follow-up. In the 15 patients treated conservatively, 8 patients eventually required surgery 
(53%>). In the 16 patients treated with immediate surgical stabilisation 20 surgeries were 
required at long term follow-up. All but 1 patient in each group returned to their original sports 
activity. The authors noted that early surgical stabilisation decreases the redislocation rate, 
but taking this approach resulted in a higher rate of surgery in the group treated with the 
arthroscope - approximately 50%. In other words, of the initially operated group 50% 
more surgery was performed in patients younger than 30 years with an AFASD who were 
initially treated surgically. 

There are studies suggesting early arthroscopic stabilisation in the young competitive athlete, 
however, the follow-up is often short.33-50-60-64-89 Others suggest using open techniques in 
favour of the arthroscopic techniques in patients with collision sports, because of high 
recurrence rates 82-89 The fact that the group of Wheeler, Arciero, and Taylor have not 
published their long-term results yet, and that their arthroscopic technique varies each time, 
should make one cautious. 1-3.108,116 

One should realise, that not all studies in the past have shown an evident Bankart lesion as 
an essential lesion. Furthermore, the results of arthroscopic stabilisation in general have 
variable success rates with success rates ranging from 59%-100%.64-108-'13 

Another important aspect often used in the debate, is that the high level sportsmen as patient, 
represents a "very small" sample of the population, presenting themselves to an average 
orthopaedic surgeon. These high level sportsmen often want to have their operation out of 
the sporting season. An appropriate approach would be to encourage patients to "live with 
the injury and see if it becomes a disability". If not, a predictable (open) stabilisation can be 
performed offering a low recurrence rate. 

In summary, it is the authors personal opinion that one should not routinely recommend 
direct stabilisation for the young patient with AFASD. One should wait for the results of 
longer follow-up studies of the primary (arthroscopic) stabilisations. In the specific (small) 
group of (high level) young sportsmen (< 25 years) one should educate and discuss the 
benefits of any surgical intervention in the light of an eventual recurrence and hence, re
operation 
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Indications for "direct" operations in patients with AFASD are: 

1. A not reducable shoulder dislocation. 

2. Greater tuberosity fractures with large displacement. 

3. Glenoid fractures with a large fragment (>25-33%) 

4. Vascular injury 

5. Instable shoulder because of massive cuff lesion 

6. Young (<25 year) high level sportsmen 

Table 3: Results of surgical treatment of patients with AFASD 

Author 

Wheeler JH @ 

Uribe JW 

Arciero R @ 

Arciero R @ 

HehlG 

Wintzell G 

Taylor-Arciero @ 

Kirkley A 

Wintzell G 

Larrain MV 

De Berardino 

TM @ 

BottoniCR @ 

Year 

1989 

1993 

1994 

1995 

1996 

1996 

1997 

1999 

1999 

2001 

2001 

2002 

Study 

Retros 

Prosp 

Prosp 

Prosp 

Retros 

Prosp 

random 

Prosp 

obscrv 

RCT 

Prosp 

random 

Prosp 

non-

random 

Prosp 

RCT 

Aantal 
N 

9 

11 

21 

26 

30 

14 acute 

30 

63 

40 

19 arth 

30 

46 

49 

10 

Recur, 
rate 

22% 

11% 

1 of 9 

14% 

0% 

Oof 19 

7% 

1 of 14 

13% 

ND 

16% 

20% 

4% 

28 arth 

12% 

11.1% 

Age 

<21 

av 20 

17-26 

av 20.5 

18-24 

av 19.5 

17-22 

av26.1 

av 24 

av 19.6 

17-23 

<30 

av 24 

av21 

17-27 

av20 

17-23 

av21.6 

19-26 

Treatment 

Arthrosc. 

Staple + debrid. 

Arthrosc. 

Suture Caspari 

Arthrosc. 

Suture Morgan 

Arthrosc. 

Bioabs.Tissue tack 

Arthrosc. 

Suture Morgan 

Arthrosc. 

Lavage 

Arthrosc. 

?? 

Arthrosc. 

Suture Caspari 

Arthrosc. 

Lavage 

Arthrosc. 

Suture 22 // bone 

anchor suture 6 

Arthrosc. 

Bioabs.Tissue tack 

Arthrosc. 

Bioabs.Tissue tack 

FU 
mnth 

14 

av 24.5 

18-38 

av32 

15-45 

av 19 

12-24 

av22 

12-58 

12 

ND 

24 

24 

4-18 

av37 

24-60 

av36 

16-56 

HI = authors from "Arciero Group" Retro = retrospective study 

RCT randomised controlled trials ND = not documented 

Prosp = prospective study Arth = arthroscopic treatment 

Random = randomised Av = average 
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1.10 Glenohumeral osteoarthrosis following AFASD. 

"There is relatively little information in the orthopaedic- literature on the subject ofgleno-
humeral arthrosis following dislocation. The incidence of arthrosis after dislocation is 
unknown " 

This was stated in an article by Samilson and Prieto in 1983.90 Even though 20 years have 
passed since this was written, little progress has been made on this subject other than the 
study of the natural history by Lcnnart Hovelius (1996).45 In a general population degener
ative changes in the glenohumeral joint are rare. 

The development of post-dislocation ••arthropathy" was described by Samilson and Prieto 

(1983). They believed that the prevalence of osteoarthrosis following dislocation of the 

shoulder was unknown and that neither the number of dislocations nor the defects of the 

glenoid rim or humeral head was related to the severity of the osteoarthrosis. 

However, we should realise that the grading of glenohumeral "arthropathy" by this method 
is unreliable as was shown in the study of Ilg and Emery (2001 ).47 

In his long-term follow-up study Hovelius (1996) found that 23 of 208 shoulders (11%) had 

mild arthropathy and 18 of 208 (9%) had moderate or severe arthropathy.45 A few of the 

shoulders with arthropathy had no recurrence. Interestingly is the fact that shoulders that had 

a single recurrence had approximately the same degree of arthropathy as was noted in the 
shoulders that had multiple recurrences or operatively treated dislocation. 

Singer et al. (1995). in a long-term follow-up study of the results of fourteen Bristow 
procedures, found mild arthropathy in six patients, moderate arthropathy in one, and severe 
arthropathy in three.98 They postulated that it was the primary dislocation that had initiated 
the arthropathy and that later recurrences were of minor importance. This corresponds well 
with Hovelius's findings and may suggest that the degenerative process starts when the initial 
dislocation occurs. 

Follow-up studies longer than 25 years following AFASD are needed to clarify the influence 

of the primary trauma or the operation on the development of any arthropathy.46 In Sweden, 

shoulder dislocation is a rather common disorder; the prevalence in the general population 

is approximately 2 percent (200,000 people). Nevertheless, Hovelius stated that a few 

Swedish orthopaedic surgeons have performed an arthrodesis or a total shoulder replacement 

in patients who have post-dislocation "arthropathy". 

Neer et al. (1982) reported the results of 273 total shoulder replacements and found that 10 
per cent of the shoulders had had operative treatment for osteoarthrosis after recurrent dis
location.76 
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However, several authors have described the occurrence of glenohumeral osteoarthrosis 

after operative shoulder repairs due to recurrent dislocations. 

Van der Zwaag and Rozing (1999) found in their retrospective study of 66 Putti-Platt repairs, 

with a mean follow-up period of 22 years, evidence of a radiographic glenohumeral 

osteoarthrosis in 61% of the studied shoulders. Thirty-five percent of examined shoulders 

had mild arthrosis.109 

Advanced glenohumeral osteoarthrosis is a reported late sequela of anterior instability 

repairs. It is more common following non-anatomic repairs resulting in limited external 

rotations such as the Magnuson - Stack and Putti Piatt repairs or after complicated instability 

repairs involving metal fixation materials in the joint.32-34 It is obvious that longer follow-

up studies are required to determine whether the AFASD initiates the start of the degenerative 

process. Furthermore, instability repairs should attempt to restore normal anatomy without 

resulting in limitations to external rotation. 

1.11 Costs related to AFASD 

The costs of the AFASD are medical costs (diagnosis and treatment) and costs related to the 

inability to work. Very little information is available in the literature about these costs related 

to the AFASD. 

A search in PubMed (Medline 1966-2002) on shoulder dislocations and the items: costs / 

economic / finance, produced only one relevant study. In this study by Matthews (RCT) he 

compared intra-articular lidocaine (IAL) with intravenous sedation before reduction of the 

shoulder.66 He found a reduction in effective costs of 62% in the group with IAL, mainly 

due to a shorter period of time spent in the emergency department. 

Despite the fact that it was not mentioned in the PubMed (Medline 1966-2002) search, we 

found some radiographic studies, which suggest that restricting radiographs in the 

uncomplicated patient with an AFASD will significantly reduce the waiting time in the 

emergency- and radiology department and therefore reduce the hospital costs, (chapter 8). We 

did not find studies evaluating costs and reduction methods in AFASD. 

Work participation is rarely mentioned in reports on AFASD. This was evaluated more 

extensively. In our retrospective study of AFASD performed in Delft 34% of the patients did 

not return to their former place of work. However, in 5 out of 107 shoulders (5%) the injured 

shoulder was the reason to cease or change work, (chapter 10) 

We do not have exact information on precisely how long a patient with an AFASD is 

unemployed, nor when they return to work, and what the costs are related to unemployment. 
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The data from the Dutch GAK (Gemeenschappelijk Administratie Kantoor) can offer some 
indication. Unfortunately the GAK Trauma statistics no longer provide up to date statistical 
information regarding work and trauma and the last available information dates from the 
period 1992-1993. The GAK statistics provides information on patients who are receiving 
sickness benefits for more than 6 weeks. According to the figures available, the stream into 
social security (WAO) in 1992 was 43 out of 527 (8.1%) and in 1993 57 out of 586 (9.7%) 
in all cases of shoulder dislocation. (Table 4 and Fig 1) In 1992 these 43 patients with a 
shoulder dislocation represented 0.1% of all cases, that eventually stream in to the social 
security (WAO) after one year. 

Table 4: Percentage of patients with diagnosis 831.1 (shoulder dislocation) in 1992 
and 1993 related to length of illness. 

period 

1992 

1993 

527 

586 

6-13 wks 

308 58.4% 

319 54.4% 

13-26 wks 

125 23.7% 

138 23.5% 

26-52 wks 

51 9.6% 

72 12.3% 

>52 wks 

43 8.1% 

57 9.7% 

Shou lde r dis locat ion 
Number 

700 

600 

500 

400 

300 

200 

100 

0 

0 13 26 52 Weeks 

Figure 1: Curve of patients entering social .security (WAO) with diagnosis <S31.1 

(shoulder dislocation) in 1993 related to length of i I ness 

The GAK administration registered three million people in a year with an new "illness". There 

were a total of seven million new reports of illness in the Netherlands. The GAK number 

should be multiplied by 7/3 to obtain the gross national number. No exact details concerning 

the situation at present are available, due to the changes in the health and insurance system. 

Due to the scarcity of the information available in the Netherlands, an America registration 

system can be used to provide us with guidelines on this issue. This information can be 
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obtained from the following website: http: // www.disabilitydurations.com. This represents 
the Official Disability Guidelines and is based on all employed people in the USA. Their 
data represents the most recently published material. In their tables we found the following 
data and guidelines on return to work and length of disability following a shoulder dislocation 
(ICD 9 831): Their Return-to-Work Summary Guideline is as follows: 
On average, a working patient with a shoulder dislocation should be able to return to work after 
16 days. After 83 days, however, this patient will be at risk of not returning to work at all. 

Furthermore, as can be seen in table 2, 50% of the whole group is back at work after 16 days 

following a shoulder dislocation. After 87 days 100% of the working patients will have 

returned to work. 

Table 2 

10% 

11 

20% 

13 

30% 

14 

40% 

15 

50% 

16 

60% 

21 

70% 

34 

80% 

41 

90% 

83 

100% 

87 

Mean 

27,4 

(Calendar days away from work.) 

Noteworthy is that the data obtained from the GAK, as well as from the official disability 

guidelines comprise all dislocations together.In other words, the number of AFASD occur

rences are combined with the number of recurrent dislocations. 
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1.12 Aim of this thesis 

The central aim of this thesis is to study some aspects of the acute first-time anterior shoulder 

dislocation. The following questions were formulated: 

1. What is the epidemiology of the acute first-time anterior shoulder dislocation (AFASD)? 

2. Which reduction method for AFASD is safe and has the highest success rate? 

3. What is the standard treatment of patients with acute first-time shoulder dislocation 

(AFASD) in the Accident & Emergency Departments (A&E) of Dutch hospitals? 

4. What is the incidence and clinical significance of abnormalities seen on pre- and post

reduction radiographs taken in the emergency department in patients with AFASD? 

5. What is the natural history (prognosis) of the patients with AFASD? 

6. What is the intra-articular pathology of the shoulder in patients with AFASD and can 

this pathology predict the recurrence - and instability rate. 
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Classification of shoulder instability 

2. Classification of shoulder instability 

"If you would speak to me, first define your terms." Voltaire. 

Classification 

Instability of the shoulder joint is a common problem. Instability is a clinical entity and 
should be separated from the term laxity. Laxity is a normal finding when we investigate the 
shoulder joint and varies from patient to patient. It is an asymptomatic, passive translation 
of the humeral head on the glenoid. The degree of laxity is affected by age and gender. 

Glenohumeral instability is the inability to maintain the humeral head centred in the glenoid 

fossa.4-6 Warner and Flatow defines glenohumeral instability as a symptomatic condition 

that can be manifest as pain in association with excessive translation of the humeral head.9 

Recurrent instability may consist of repeated glenohumeral dislocations, subluxations, or 

both. Manifestations of instability are based on "host factors" and magnitude of force 

required to create the injury. 

The first classification of shoulder instability was made by Hippocrates. He divided the 
shoulder instability in traumatic and atraumatic.7 

Neer (1990) advised no alteration of Hippocrates classification except for the addition of a 
large and important category that comprises patients who neither have had a significant 
injury nor generalized joint laxity. His classification of recurrent dislocation is as follows7: 

I Atraumatic : no injury 

II Traumatic : one major injury 
III Acquired : repeated minor injuries 

Hawkins (1991) classified the shoulder instability based on an algorithmic approach with 

factors as timing / frequency, direction, degree, aetiology and whether or not the patient can 

voluntary produce the instability.2 

Timing/frequency 
The dislocation can be recognised in the acute period (within several hours or days) after the 

injury or after a longer period than several weeks (3-6), the chronic period. With respect to 

frequency, the event is classified as the first-time (or primary) dislocation or as a recurrent 

dislocation (multiple episodes of dislocations) 

Degree of instability 
Recurrent instability may be characterized as dislocation, subluxation or apprehension. 

Dislocation of the glenohumeral joint is the complete separation of the articular surfaces; 
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Glenohumeral subluxation is defined as symptomatic translation of the humeral head on the 
glenoid without complete separation of the articular surfaces. Subluxation of the gleno
humeral joint is usually transient: the humeral head returns spontaneously to its normal 
position in the glenoid fossa. Apprehension refers to the fear of the patient that the shoulder 
will subluxate or dislocate.This fear may prevent the patient from participating in work or 
sports. 

Direction of instability 

With respect to direction, glenohumeral instability may be anterior posterior, inferior or 
combinations of these (multidirectional). When the instability is in only one direction, it is 
named unidirectional. 

Aetiology of instability 

Traditionally, concerning the aetiology, glenohumeral instability was divided into traumatic 

and atraumatic. Neer added the category of acquired instability, due to repetitive microtrauma 

of the shoulder joint such as with swimming and pitching. 

Repetitive injury may be the cause of acquired instability, as seen in overhead athletes, and 

may present as multidirectional instability, rather than pure unidirectional instability. 

Volition of instability 

It is important to consider whether the instability is voluntary or involuntary. We defined the 

instability voluntary when a patient is able to dislocate his shoulder at will, or involuntary, 

as the dislocation happens completely outside the control of the patient. 

Voluntary instability is more often seen in posterior and multidirectional instability. Within 

the group of voluntary instability is a group of patients with emotional or psychological 
disorders. 

Thomas and Matsen (1989) have described the acronyms TUBS and AMBRI to classify 
most patients with instability.8 TUBS refer to patients with a traumatic lesion, who have a 
uni-directional component to their disease that frequently has a Bankart lesion and responds 
well to surgery. 

AMBRI refers to patients who have an atraumatic aetiology of their multidirectional disease 

that often has bilateral shoulder findings and responds to rehabilitation. With this we should 

realize that this is a simplification of shoulder instability and project the two ends of the 

spectrum of instability. In general there is an overlap in aetiology, direction and degree of 

instability which creates a continuum on the spectrum of shoulder instability.4'5 
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Spectrum of instability 

Trauma 

Less laxity 

Unidirectional 

Microtrauma 

Bidirectional 

Atraumatic 

More laxity 

Multidirectional 

Recently Bayley (2002) gave attention by "new light through old windows" to his classification 
system of shoulder instability which he developed at the Royal National Orthopaedic 
Hospital.1 

He found that confusion is compounded by the frequent misunderstanding of the common 
terms of instability. Multidirectional instability means one thing to one doctor and quite 
something else to another; also the terms voluntary and involuntary are particularly hard to 
differentiate. Confusion often exists as to whether a shoulder, is unstable or just lax. Neither 
do existing classifications recognize two fundamental issues, namely that a combination of 
pathologies may exist and also that case may move from one group to another over time. His 
system of shoulder instability is anchored by three basic groups: 

I Traumatic structural 

II Atraumatic structural 
III Habitual non-structural (muscle pattern) 

His classification works for anterior and posterior dislocations and also for subluxations. 

He preferred to use the model in a triangle since it better highlights the continuum of pre

sentation which can occur in between the three polar groups. Only 30% of the patients are 

just only type I or II or III. 

According to Kuroda et al. the current use of atraumatic instability is confusing since it can 

include the "loose shoulder", voluntary dislocation, habitual dislocation and sustained sub

luxation.3 

In the scope of this thesis we will further describe the acute first-time (anterior) shoulder 

dislocation and will not discuss the other forms of shoulder instability. 

II III 
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Epidemiology of acute first-time anterior shoulder dislocations 

3.1 Incidence of acute shoulder dislocation 
(Survey of international literature) 

The epidemiology of shoulder girdle injuries and in particular shoulder dislocations have 

been described in a number of studies.2-3'7-9-10'11-14-15 

Estimations of the incidence of shoulder dislocations in the general population vary 

between 8 and 48/100.000/year. Incidence rates are relatively high in young and active 

persons (sportsmen and military personel). (Table 1) 

In 1982 Hovelius reported on a questionnaire whereby 2092 Swedish persons, aged between 

18 and 70 year were randomly tested. He found a dislocation incidence of 1.7%, whereby 

males were affected three times more often than females.3 Converted the incidence is 48 per 

100.000 per year.4 

Simonet et al. (1984) found an incidence of first-time traumatic shoulder dislocations of 

approximately 8 per 100.000 per year in a relatively young population.15 

This was evidently higher in men than in women. This relatively low number may be due to the 

fact that in this instance only primary dislocations in a national population were taken into account. 

Kroner et al.(1989) found during a study in Denmark an annual incidence of 17 shoulder 

dislocations per 100.000 inhabitants in an urban setting.7 The percentage of males was 53%. 

Incidence peaks were found in the age group 21-30 year in men and in the age group 61-80 

year in women. A significant percentage (19%) was admitted following a shoulder dislocation. 

It appears from another Swedish study by Norlin that the incidence in patients between the 

age of 15 to 20 is higher, namely 20 per 100.000 per year.1' The incidence clearly decreased 

with advancing age. For instance the incidence in patients younger than 60 years was 8.7 

shoulder dislocations per 100.000 inhabitants per year. 

Milgrom carried out a prevalence study with the Israeli Defence Corps, during the years 

1978 through 1995.9 The prevalence of patients younger than 22 years with recurrent 

shoulder dislocations is 19.7 / 10.000 in men and 5.0 / 10.000 in women. The prevalence in 

men between 22 and 35 year is 42.4 / 10.000. 

It appears from a study by Nordqvist and Petersson(1995) that proximal humeral fractures 

most frequently occur in an urban population (53%), followed by clavicle fractures (29%), 

and shoulder dislocations (11%). This study showed that the incidence of all shoulder 

injuries was 219 per 100.000 inhabitants per year.10 

The incidence of the shoulder dislocation was 24 per 100.000 per year. In men this is 27 per 

100.000 and in women 22 per 100.000 per year. 
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Table 1. Incidence of acute shoulder dislocations 

Study 
Rcf. 

Hovelius 
Am. J. Sports 
Med. 1978 

Hovelius 
Clin. Orth. Rel. 
Res. 
1984 

Simonet et al. 
Clin. Orth. 
Rel. Res. 
1984 

Kroner et al. 
Arch. Orthop. 
Trauma Surg. 
1989 

Nordqvist et al. 
J. Shoulder 
Elbow Surg. 
1995 

Kochcr et al. 
Am. J. Sports 
Med. 
1996 

Milgrom et al. 
J. Shoulder 
Elbow Surg. 
1998 

Te Slaa 
2002 

Te Slaa 
2002 

Te Slaa 
2002 

Definition 
injury 

anterior 
shoulder 
dislocations 

shoulder 
dislocations 

anterior 
shoulder 
dislocation 

all shoulder 
dislocations 

initial 
traumatic 
dislocations 

shoulder 
injuries/ 
dislocations 

recurrent 
dislocations 

all shoulder 
dislocations 

all shoulder 
dislocations 

first-time 
shoulder 
dislocations 

Composition 
population 

300 Swedisch ice 
hockey players 
first league 

at random 
interview 
Sweden 
n=2092 people 

Olmsted Country 
USA 
n=? 

Urban population 
(Sweden) 
n=250.000 

Urban population 
(Malmö Sweden) 
n=230.056 

Alpine skiers. 
ski resort 
n=3247 

Israeli Defence 
Forces 
n = ? ? 

Delft 
n=250.000 

Delft 
n=250.000 

Delft 
n=250.000 

Recording 
period 

incidence 
1976-1977 

incidence 
Aug-Sept. 
1979 

incidence density 
1970-1979 

incidence density 
period of 5 year 

incidence density 
1987 

incidence density 
1990-1993 

period prevalence 
1978-1995 

incidence density 
1996-1997 

incidence density 
1991-june 1994 

incidence density 
1991-june 1994 

Results 

8% shoulder 
dislocation 

male-female: 1.7% 
men: 2.5% 
women: 0.8% 

primary dislocation 
8.2/100.000/year 

17/100.000/year 

men: 27/100.000 
women: 22/100.000 

0.51/1000 skiing days 
(subluxations: 21.6% 

men,< 21 year: 
19.7/10.000 
women: < 21 year 
5/10.000 etc. 

37.4/100.000/year 

27/100.000/year 

14.7/100.000/year 

In an analysis of 1603 shoulder injuries Rowc found clavicle fractures in 43% of the cases, in 

frequency followed by shoulder dislocations (31%), and fractures of the proximal humerus 

(17%).14 The relatively low occurrence of dislocations may be due to differences in selec

tion and structure of the study population in both studies. 
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Kazar and Relovsky's study shows that in the Budapest region approximately 45% of all 
dislocations concern dislocations of the shoulder. Of these 73% concern a first-time shoul
der dislocation and 27% a recurrent shoulder dislocation.5 

3.2 Incidence of acute shoulder dislocation in the Netherlands 

In the Netherlands Hoelen et al. (1990) carried out a retrospective study in 194 patients with 
196 first-time traumatic anterior shoulder dislocations, with an average follow-up of 4 year.1 

Incidence numbers were not included here. 

In 1998 Visser reported on his study of 77 patients with shoulder dislocation, who had been 
treated in the period april 1994 to november 1996.17 

He found 36 shoulder dislocations in one year, of which 31 involved first-time anterior 
shoulder dislocations. There was no description of incidence numbers given here either, 
however he indicated that the actual number of first-time and recurrent dislocations might 
be higher since not all patients had been referred. 

During the years 1996 and 1997 Te Slaa et al. recorded all patients with shoulder injuries 

who presented at the Accident and Emergency department (A&E) of the Reinier de Graaf 

Hospital (RDGG) in Delft (Table 2). 

The RDGG hospital serves approximately 250.000 inhabitants. On an annual basis circa 
20.000 patients present at the A&E department. Of these 13.557 patients sustained injuries 
due to trauma. Of all the patients who presented at A&E with a trauma 4.5 % had a 
shoulder injury. 

In 1996 and 1997, 617 and 625 patients respectively, presented with a shoulder injury. Of these 

101 and 86 respectively sustained a shoulder dislocation, which is 16% and 14% of all 

shoulder injuries. In 1996 we did not see any posterior shoulder dislocations. 

In 1997 however, we found a posterior shoulder dislocation in 3.5% of the patients with a 

shoulder dislocation. The average incidence of shoulder dislocations in the Delft region 

amounts to 93.5 cases per year, which corresponds to an average annual incidence of 37.4 

per 100.000 inhabitants. 

In the period 1991-June 1994 Te Slaa et al found in a different retrospective study on 

shoulder dislocations 207 patients with 233 dislocations at A&E16. 

These 233 shoulder dislocations are divided in 133 (130 patients) first-time shoulder 

dislocations (57%), and 100 (77 patients) with recurrent shoulder dislocations (43%). 

The average incidence of shoulder dislocations in this period (1991 -June 1994) amounted to 

approximately 67 cases per year (that is, 27 per 100.000 inhabitants per year). 
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Table 2. Shoulder injuries at the A&E department of the Reinier de 
Graaf hospital in Delft during the period 1996-1997 

: • § - • _. § g§§ i %&$?& 
Patients with trauma on A&E 
Patients with # treatment 
Patients with shoulder injuries 
Soft tissue contusions 
Patients shoulder dislocations 
Clavicular # 
AC joint dislocation total 
AC III dislocation 
Sternoclavicular distortion 
Humeral # (prox.) 
Humeral # (shaft) 
Scapular fractures 

Patients with shoulder dislocation 
Anterior shoulder dislocation 
Posterior shoulder dislocation 
Male: female (anterior) 
R:L (anterior) 
Number of patients with ASI) aged < 40 

ft - fracture 

13575 
1615 
617 
206 
101 
116 
66 
15 
4 

88 
18 
18 

101 
101 

0 
61:40 
54:47 

57 

4.6% 
33% 
16% 
19% 
11% 
2% 

0.7% 
14% 

3% 
3% 

16% 

56% 

13529 
1772 
625 
193 
86 

138 
76 
14 
2 

98 
15 
17 

86 
83 

3 
57:26 
41:42 

50 

4.6% 
31% 
14% 
22% 
12% 
2% 

0,3% 
16% 

2.4% 
3% 

14% 

60% 

There is an increase of incidence in the period 1996-1997 compared to the period 1991-1994. 

Possible explanations may be: an increase of patients, a change in selection of patients, such 

as increased sport activities and sports injuries, a change in the structure of the population 

(age distribution), or merely variation. 

The average incidence of shoulder dislocations over the period 1991-June 1994 and 1996-

1997 was approximately 80 cases per year (32 per 100.000 per year). Of the 233 shoulder 

dislocations from the period 1991-junc 1994 223 (95.3%) were anterior dislocations and 10 

(4.7%) posterior dislocations. In this study, 133 are first-time shoulder dislocations of which 

128 are anterior dislocations (96.2%) and 5 (3.8%) posterior dislocations. 

The average incidence of first-time shoulder dislocations in this period (1991-June 1994) 

amounted to approximately 38 cases per year (15 per 100.000 inhabitants per year). 

The average incidence of first-time anterior shoulder dislocations in this period amounted 

1991-june 1994) to approximately 36.8 cases per year (14.7 per 100.000 inhabitants per year). 

One could deduce from an average annual incidence of shoulder dislocations of 32 per 

100.000 inhabitants and a population of 16 million inhabitants (CBS, March 2002) that the 

incidence of shoulder dislocations in the Netherlands will amount to approximately 5120 

shoulder dislocations per year. The incidence of first-time shoulder dislocations is estimated 

at 2352 dislocations per year (14.7 x 160) in the Netherlands. 
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Also Te Slaa, in co-operation with the Dutch Consumer Safety Institute (F. Blankendaal) car
ried out a detailed study on shoulder injuries in the Netherlands. The Injury Information 
System (Letsel Informatie Systeem; LIS) of the Consumer Safety Institute provided the 
data.8 In the LIS trauma victims are recorded who have been treated at A&E departments of 
Dutch hospitals following an accident. Until 1996 all personal and sports accidents were 
recorded, but from 1997 onwards, all accidents are recorded that are treated at A&E depart
ments of general and university hospitals in the Netherlands. 

The analysis relates to the period 1997 through 1999. On average over the years 1997-1999 
1.1 million victims of an accident or intoxication have been treated at an A&E department. 
Of all the persons that have been treated following an accident 41.960 people (3.8%) sustained 
an injury to the shoulder. Of these patients, 35.7% were given treatment for a contusion or 
minor injury, 33.4% for a fracture in the shoulder area, and 22% for a dislocation. The 
remaining "10%" are shown in table 3. 

On an annual basis shoulder dislocations amount to 9.200 A&E treatments. We should 
however bear in mind that the shoulder dislocations as documented in the data of Consumer 
Safety Institute are a combination of glenohumeral dislocations and acromioclavicular 
dislocations. 

It appears from the Delft and Swedish study (Nordqvist) that the number of 
acromioclavicular dislocations varies from 27 to 42 % with a mean of 34.5%. If we correct 
the L.I.S. data with this variation the number of glenohumeral dislocations is estimated at 
5336 to 6716 per year with a mean of 6026 cases per year, which corresponds to approxi
mately 38 per 100.000 per year. 

Table 3. Annual number of A&E treatments following an accident 
whereby shoulder injuries are sustained according to type of injury 

Minor injury 
Open wound 
Fracture 
Dislocation 
Distortion 
Muscle or tendon injury 
Remaining cases specified 
Unknown 
Total 

Source: Injury Information System (LIS) 1997-

Absolute number 

15.000 
460 

14,000 
9.200 
1.400 
1.000 

690 
210 

41.960 

999, Consumer Safety Institute 

Percentage 

35.7 
1 

33.4 
22 

3.3 
2.4 
1.6 
0.5 
100 
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3.3 Incidence of acute first-time shoulder dislocation in specific populations 

Age and male - female ratio 
Shoulder dislocations generally are found more often in men than in women. The literature 

mentions a male / female ratio of 2:1 to 3:1. There is, however, an evident difference in 

male / female related to age, that is to say, with advancing age, women tend to sustain a 

dislocation more frequently than men (Table 4). 

It appears from an Italian study of 443 persons with a shoulder dislocation that a dislocation 

is found in children in only 4.5% of the cases, whereby 0.5% concerns children under the 

age of 14 year and 4% children between the age of 14 and 17 year.12 

The above-mentioned is confirmed by the study of Nordqvist. He found first-time traumatic 

glenohumeral dislocations only in adults and elderly patients but not in children.10 In this 

study the average age of the patients with a shoulder dislocation was 44 years in men and 63 

years in women. 

Hoelen et al. (1990) found in a study on 168 first-time traumatic anterior shoulder 

dislocations a mean age of 49.6 year (15-94 year), in men this was 37.5 year and in women 

64.8 year.1 There were 96 men and 72 women, of which the majority of the women belonged 

to the oldest age group. 

The patient group under the age of 30 years consisted of 48 men and only 7 women, the male 

female ratio was 7:1. The sex ratio in the group older than 40 years was not mentioned. 

The age distribution showed two peaks. 

The study of Visser from 1998 comprised a total of 77 patients with a shoulder dislocation 

including 38 men and 39 women.17 The mean age was 52 years (15.7-94.3 year). Twenty-

nine patients were under the age of 40 years and 48 patients were older than 40 years. 

The age distribution showed two peaks here as well, namely between 20-30 years and 80-90 

years. The male: female ratio was 2:1 in patients younger than 50 years and 1:2 in patients 

older than 50 years. 

It appears from the retrospective study of Te Slaa et al.16 that the mean age of patients with 

a shoulder dislocation in de period January 1991 through June 1994 was 39 years (11-88 

year) (n = 233). In the male group (n = 154) the mean age was 32 years (16-82 year). In the 

female group (n = 79) the mean age was 53 years (11-88 year). The group of patients with 

recurrent shoulder dislocations had a mean age of 33 years (11-76 year). 

Of the 133 first-time shoulder dislocations the mean age was 44 years. This group 

consisted of 86 men and 47 women (male - female ratio = 1.8:1.) The mean age of the group 

of analysed first-time anterior shoulder dislocations (n = 107) was 42 year (16-83). There 

are two peaks with regard to age distribution. In men (n = 69) the mean age was 34 years 

(16-78) and in women (n = 38) 56 years (19-83 year). 
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Table 4. Age and male: female ratio of acute shoulder dislocation 

Study 

Hoelen et al. 
1990 

Nordqvist el al. 
1995 

Visser 
1998 

Te Slaa 
2002 

Te Slaa 
2002 

Period 

first-time 
shoulder 
dislocations 
1982-1987 

first-time 
traumatic 
dislocations 
1987 

shoulder 
dislocations 
1994-1996 

shoulder 
dislocations 
1991-June 1994 

first time 
shoulder 
dislocations 

Composition 

Leiden 
n=168 

Urban population 
(Malmö Sweden) 
n=230.056 

The Hague 
n=77 

Delft 
n=233 

Delft 
n=107 

Male : female 

96:72 

29:26 

38:39 

154:79 

69:38 

mean age 

men: 37.5 yeai 
women: 64.8 yeai 
mean: 49.6 yeai 

(15-94) 

men: 44 year 
women: 63 year 

mean: 52.3 yeai 
(15.7-94.3) 

men: 32 year 
women: 53 year 
mean: 39 year 

(11-88) 

men: 34 year 
women: 56 year 
mean: 42 year 

(16-83) 

Causes of dislocation 
Generally, sports injuries are the main cause of acute shoulder dislocations, particularly at a 

young age. In elderly, the dislocation is most often due to a fall. It appears from the study 

by Nordqvist and Petersson that sports causes 35% of the shoulder dislocations in adults.10 

In elderly patients 83% of the shoulder dislocations are caused by a fall. 

Also in the study by Hoelen et al., a fall was mentioned as the main cause for shoulder dis

locations (55%).' A significant difference between younger and older patients was also 

mentioned. A fall was the cause in 82% of the patients older than 60 years and only in 33% 

of the patients younger than 30 years. In this young group sports accidents were considered 

the main cause for this type of injury (49%). 

Te Slaa et al.16, found in the analysis of first-time anterior shoulder dislocations that these 

occur in 34% of the cases during sports activities and in 28% of the cases at home, 24% 

occur in traffic and 14% occur at work. Here, it was also evident that there was a significant 

difference between age and sex. Of the group of patients younger than 40 years and in men 

sports was the main cause. Of the group of patients older than 40 years and in women the 

cause was notably a fall at home. 
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It appears from an analysis of the Consumer Safety Institute that shoulder injuries 

particularly occur during personal, traffic, or sports accidents. Sport was in 22% of the cases 

the cause of shoulder injury. Shoulder dislocations were seen in the age group 20-39 years 

in 44% of the cases. Sports accounted for an incidence rate that varied between 42 and 48%, 

and scored particularly high in the age group of 13-24 years. In the age group over 40 this 

rate decreased from 24 to 0% . 

Table 5. Percentage of A&E treatment following an accident with a 
shoulder injury to type of injury and type of sports 
(For sports with more than one percent shoulder dislocations) 

Field Soccer 
Swimming 
Skating 
Horse riding 
Fight sports 
Skiing 
Motorsport 
Skeeleren 
Hockey 
Volleyball 
Gymnastics 
Biking 
Tennis 
Squash 
Basketball 
Fitness training 
Indoor soccer 
Badminton 
Rugby 
Handball 
Mountainbiking 
Jogging 
Snowboarding 

Remaining injuries % 

29 
3 
3 

10 
5 
4 
4 
6 
3 
1 
5 
4 
2 
1 
1 
1 
1 
0 
1 
1 
2 
1 
1 

dislocations'^) 

32 
6 
6 
5 
5 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 

The majority of shoulder dislocations caused by sports occur during field soccer 
(32%).(Table 5) When we consider the number of shoulder dislocations within the overall 
category of shoulder injuries, sports such as shooting-sport, cricket, canoe and badminton 
score highly (Table 6). 
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Table 6. Percentage of A&E treatment following an accident with a 
shoulder injury to type of injury and type of sports 
(only those sports are included whereby shoulder injuries with dislocation 

occur equally often or more often compared to all other sports) 

Sport shooting 
Cricket 
Canoeing 
Badminton 
Weight-lifting 
Sailing 
Water-polo 
Fitness training 
Volleyball 
Sail-surfing 
Squash 
Skating 
Swimming 
Basketball 
Handball 
American football 
Boxing 
Cross-country skiing 
Tennis 
Indoor soccer 
Softball 
Field soccer 
Running/jogging 
Skiing 
Hockey 

Remaining injuries % 

0 
33 
33 
37 
40 
50 
50 
53 
53 
58 
59 
62 
63 
64 
65 
67 
67 
67 
68 
71 
71 
72 
72 
74 
74 

dislocations'^ 

100 
67 
67 
63 
60 
50 
50 
47 
47 
42 
41 
38 
37 
36 
35 
33 
33 
33 
32 
29 
29 
28 
28 
26 
26 

Source: Injury Information System (LIS) 1997-1999. Consumer Safety Institute 

Sportsmen 
Hovelius found in a study on Swedish top ice-hockey players an incidence rate of acute 
shoulder dislocations of 8%.2 The players under the age of 20 years have a risk of recur
rence of 90% compared to a recurrence risk of 50% in players older than 25 years. 
The study by Kocher and Feagin from 1996 showed that 11.4 % of all alpine ski injuries con
cerned the shoulder. ̂  The "rate of shoulder injury" was 0.51 injury per 1000 skiing days. In 
21.6%) of the shoulder injuries it concerned a shoulder dislocations or subluxation. 
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3.4 Admission of patients with shoulder dislocation in Dutch hospitals 

In the Netherlands the majority of shoulder dislocations are reduced at the A&E department. 

When the reduction is unsuccessful or intercurrent injuries or underlying diseases are 

involved patients are admitted for reduction. 

Prismant and previously S/G Zorginformatie have collected data about all clinically treated 

patients (admission and day surgery unit) with a shoulder dislocation in the years 1991 

through 1999. All admissions in the Dutch hospitals have been recorded (Table 7).13 

Where patients are mentioned we mean in actual fact admissions; a patient who is admitted 

several times it is counted each time as a separate admission. 

From 1 January 1986 all the general hospitals have joined the National Medical Registration 
(Landelijke Medische Registratie). As from 1-1-1990 the Classification of Treatments 
(Classificatie van verrichtingen, a SIG - edition) based on the WCC-standard classification 
version 2.0 has been in use. From the SIG data it appears that from 1992 99.3% of all Dutch 
hospitals are participating. 

Of patients with a dislocation, an average of 600 (512-720) were admitted annually 
(Table 7). With an average incidence of 32 per 100.000 shoulder dislocations per year, the 
percentage of admissions amounts to 12 (600/32x160). The average male: female ratio was 
333:267 admissions. In the period 1991 through 1999, 152 patients admitted with a 
posterior shoulder dislocation. This means, an average of 17 admissions per year. Of all 
admissions on account of a shoulder dislocation 2.8% was a posterior shoulder dislocation. 

Table 7. Prismant and S iG data of admissions of patients with shoulder 
dislocations in Dutch hospitals during the period 1991-1999. 

Admissions 

Men 

Women 

Ratio m:f 

Posterior 
Dislocation 

% 

1991 

535 

297 

238 

1.25:1 

22 

4 .1% 

1992 

512 

288 

224 

1.29:1 

18 

3.5% 

1993 

551 

286 

265 

1.08:1 

18 

3.3% 

1994 

550 

312 

238 

1.3:1 

10 

1.8% 

1995 

597 

337 

260 

1.3:1 

11 

1.8% 

1996 

636 

374 

262 

1.43:1 

16 

2.5% 

1997 

720 

399 

321 

1.24:1 

20 

2.8% 

1998 

627 

335 

292 

1.15:1 

18 

2.9% 

1999 

670 

371 

299 

1.24:1 

19 

2.8% 
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It also appears from the data of the Consumer Safety Institute that an annual average of 4.5% 

of all shoulder injuries and 5.9% of all shoulder dislocations that present at A&E were 

admitted to the hospital.8 

On an annual basis this amounted to an average of 1888 patients with a shoulder injury and 

543 patients with a shoulder dislocation. We should bear in mind however that a correction 

has to be calculated for the AC joint dislocation. However, the percentage of admissions on 

account of AC joint dislocation from the LIS registration is unknown. 

3.5 Summary 

On the basis of the available data it may be assumed that shoulder dislocations occur pre

dominantly during personal, or sports accidents. In young patients sports accidents are the 

main cause. The majority of shoulder dislocations caused by sports occur during field soc

cer. When we consider the number of shoulder dislocations within the overall category of 

shoulder injuries, sports such as shooting, cricket, canoeing and badminton score high. 

Generally, more men than women are treated for a shoulder dislocation. Most trauma 

victims who are treated for a shoulder dislocation are men between the age of 15 and 40 

years and women in the older age groups. A fall is the main cause for a dislocation in the 

older age categories. It appears that the risk of recurrence is significantly higher in younger 

patients. 

The average incidence ratio of shoulder dislocations in the Delft (RDGG) region is 

approximately 32 cases per 100.000 inhabitants per year. 
The average incidence ratio of first-time shoulder dislocations in the Delft (RDGG) region 

is approximately 38 cases per year (15 per 100.000 inhabitants per year). 
The average incidence ratio of first-time anterior shoulder dislocations in this period is 

approximately 36.8 cases per year (14.7 per 100.000 inhabitants per year). 

One could deduce from an average annual incidence of shoulder dislocations of 32 per 

100.000 inhabitants and a population of 16 million inhabitants that the incidence of 

shoulder dislocations in the Netherlands will amount to approximately 5120 shoulder 

dislocations per year. The incidence of first-time anterior shoulder dislocations is estimated 

at 2352 per year (14.7 x 160). 
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The acute first-time anterior shoulder dislocation in children 

4.1 First-time anterior shoulder dislocations in children 

Introduction 
Traumatic dislocation of the glenohumeral joint in young children is rare.14-15-18 In none of 
the ancient writings of Hippocrates and Galen this injury is specifically mentioned as a 
typical injury in children. Even contemporary textbooks dealing with shoulder problems in 
children do not mention traumatic glenohumeral dislocation.2-14 By contrast; children are 
more likely to sustain a fracture of the proximal humeral epiphysis (type Salter Harris II).1 

A review of the literature on this subject only revealed a few documented cases of gleno
humeral dislocation in children.4"6-8-9-13-1-"'-16-18 

The reports vary from case reports (3x) to retrospective descriptive studies (5x), which 
describe the case management of a small number of children with a traumatic dislocation of 
the glenohumeral joint. (Table 1) We found three further case reports on fracture dislocation 
of the proximal humerus.-3-1'-12 

However, atraumatic dislocation or subluxations of the glenohumeral joint are undoubtedly 
more common in both children and adolescents.7-10 

Therefore one should differentiate between traumatic and atraumatic causes of shoulder 
dislocations in children as is the case with for example general laxity (Ehlers - Danlos disease) 
or voluntary dislocations. 

Management of the first-time anterior dislocation of the shoulder is similar to the standard 
treatment (of this type of injury) in the adult patient. According to the literature, the recurrence 
rate of traumatic dislocation of the shoulder in children varies from 0 to 100%. It is apparent 
that the rates are extremely high in the group of adolescents. 

Review of literature 
Rowe (1956) found in his series of 500 acute shoulder dislocations only six children between 
0 and 10 years and 49 children between 11-20 years.15 The youngest child with a shoulder 
dislocation was only six months old. The recurrence rate in children aged between 1-10 was 
100%, while the recurrence rate in children aged between 11-20 was 94%. 

Heck (1981) published a case report of an anterior dislocation of the glenohumeral joint in 

a 7- year old boy.6 At follow-up two years after the injury, he had no recurrent dislocation. 

Wagner and Lyne (1983) found in their series of 212 traumatic first-time anterior shoulder 

dislocations ten shoulder dislocations in nine children with an open epiphysis in the period 

1965 through 1979 at the Henry Ford Hospital in Detroit.18 All of these children were older 

than 12 years (range 12-16), with a mean age of 13.5 years. There were six boys and three 

girls (ratio 2:1). The injuries were caused by high school athletics in seven out of the nine 

children. 
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Recurrences occurred in eight of the ten patients with an anterior shoulder dislocation. 

The number of recurrences ranged from 1 to 50. Four of the eight patients had only one 

recurrence. The time interval between the initial dislocation to a recurrent dislocation varied 

from three to 18 months with a mean of 11 months. Seven patients underwent an open 

stabilisation procedure of the shoulder with an average of 28.1 months (range 8-20 months) 

after the initial dislocation. 

Marans and Angel (1992) reported the largest documented series of this injury to date. In the 
period between 1975 and 1990 they found 21 traumatic first-time anterior shoulder dislocations 
at the Adelaide Children's Hospital and the Hospital for Sick Children in Toronto.9 The 21 
children included 15 boys and 6 girls (ratio 2.5:1). Fourteen children (66%) were injured 
during sports activities. The mean age at the time of dislocation was 13 years (4-16). Three 
out of 21 patients were younger than 10 years. The follow-up of this study was carried out 
with a mean of 6.5 years (7-165 months). The interval time between the initial dislocations to 
the follow-up was 80 months (7-165 months) on average. At follow-up all children had 
sustained one or more recurrent dislocations. The mean time to the first recurrence was eight 
months (2-36 months). The children had an average of five recurrences (range: 1-11 
recurrences). 

Thirteen children (62 %) underwent an open anterior stabilisation procedure. The operations 

were carried out with a mean of 25 months (range 4-36 months). In the case of the other eight 

children the operative treatment was delayed. Almost half of the children were treated with 

complete immobilisation in a sling and triangular bandage for six weeks. The other children 

had no immobilisation. The recurrence rate for the whole group was 100%, so immobilisation 

for six weeks did not alter the natural history of recovery in these children. 

Endo and Kasai( 1993) reported two cases of traumatic first-time anterior shoulder dislocations 

in a 3-year old boy and a 9-year old boy with short follow-up (1- and 2-year follow-up). Both 

children had no recurrent dislocation.-"* In the period 1994-1995 Elbaum et al. (1994) found nine 

children/adolescents with a mean age of 14.4 years (range: 9- 15) with a traumatic dislocation 

of the shoulder.4 There were four boys and five girls (ratio 1: 1.25). The follow-up time was 

minimally two years after the injury. The recurrence rate was 71%. 

Kawaguchi et al. (1998) reported the first case history of a child (a 7-year old boy) with a 

delayed diagnosis of a first-time anterior dislocation of the shoulder that required an open 

reduction after two attempts of closed reduction.8 On inspection during the operation, no 

lesions to the humeral head or glenoid were found. The author did not describe the aspect of 

the labrum, capsule, and ligaments. 

Recently, Postacchini et al. (2000) published their retrospective descriptive study of 780 

patients who were treated for first-time anterior shoulder dislocations between 1988 and 

1992.13 
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Thirty-three patients (4.3%) were aged between 12 and 17 years at the time of the dislocation. 
They evaluated 28 of these 33 patients. There were 23 males and 5 females and they were 
subsequently followed-up. The mean age was 15.5 years at the time of the first-time dis
location. The mean follow-up was 7.1 years (range 5.5 to 8.9 years). 
In the group with traumatic first-time dislocations (n=21), the rate of recurrences was 92% 
and the mean amount of recurrences was seven in the patient group of 14-17 years of age. 
All of the patients who underwent imaging studies were found to have Bankart lesions. In 
the patient group of 13 years of age or less (n=3) the recurrence rate was 33%. 
Postacchini et al. hypothesised that this might be due to elasticity of the articular capsule and 
the glenoid labrum, which is greater in children than in older patients. Therefore, permanent 
lesions after trauma are less likely in the young. 

Apparently, only 34% of the patients who were between 12 and 22 years old at the time of 
the primary dislocation had undergone surgery during the follow-up period due to persisting 
instability. 

Te Slaa et al. (2003) found in their series of 133 first-time anterior dislocation of the shoulder 

only four patients who were younger than 18 years.17 The average age was 17.4 years. The 

youngest two patients were 16 years old. All were boys. Two were right-handed. There were 

no fractures and nerve injuries. The recurrence rate was 50%. The two 16-year old patients 

had a recurrence. 

On reviewing the literature we found only 14 patients who were younger than 10 years of 
age at the time of the dislocation.4-6'8'9'15 The recurrence rates vary from 0% to 100%. In 
one case the recurrence rate was not mentioned. We should mention that in the 3 cases with 
no recurrence the follow-up had only been short (< 2 years). Furthermore, wc have not been 
able to find reports in current literature about fractures of the greater tuberosity or nerve 
lesions in the young child with a first-time anterior dislocation of the shoulder. 

Conclusions 
First-time anterior shoulder dislocation is a rare pathology in paediatric traumatology. The 
recurrence rate in the adolescents group is higher than in the adult population. The patho-
anatomy in the young child (< 16 years) based on arthroscopic studies has apparently not 
been described as yet, since we were consequently unable to find literature on this subject. 
However, some authors have suggested that in 80% of the adolescents there is a Bankart 
lesion. Arthroscopy of the shoulder for the purpose of diagnosis or treatment of acute first-time 
shoulder dislocation in "young" children has not been described in the literature. 
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Table 1. Review of'articles on traumatic anterior first-time shoulder dislocations in 
children. 

Author 

Rowe 
1956 
Heck 
1981 
Wagner 
1983 
Marans 
1992 
Endo 
1993 
Elbaum 
1994 
Kawaguchi 
1998 
Postacchini 
2000 
Te Slaa 
2003 

Article 

retrosp 
desc 

case rep. 

retrosp 
desc 

retrosp 
desc 

case rep. 

retrosp 
desc 

case rep. 

retrosp 
desc 

retrosp 
desc 

Number 
ofcases 

6 
49 
1 

9 

21 

2 

9 

1 

28 

4 

Age 

1-10 
11-20 

7 

13.5 
(12-16) 

13 
(5-16) 
3 and 7 

12.4 
(9-15) 

7 

15.5 
(12.0-17.0) 

17.4 
(16.4-17.9) 

Sex ratio 
m:w 

ND 
ND 
1:0 

2:1 

2.5:1 

2:0 

1:1.25 

ND 

23:5 

4:0 

Recurrence 
rate 

100% 
94% 
0% 

80% 

100% 

0% 

70% 

ND 

92% 

50% 

Operation 

ND 
ND 
ND 

7 of 9 

13 of 21 

none 

2 of 9 

ND 

7 of 28 

none 

Case rep. = case report 
Retrosp des = retrospective descriptive study 
ND = not documented 
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4.2 Anterior shoulder dislocations in elderly patients 

Introduction 

It is generally assumed that shoulder dislocations are mostly found in young patients. 
However, primary dislocations of the shoulder occur equally often before and after the age 
of 45 years.21-23 Recurrence of dislocation is not the primary complication in the elderly 
patient after an acute first-time anterior shoulder dislocation as is the case with young 
patients. Toolanen et al. reported that 47% of the patients had significant shoulder complaints 
three years after a shoulder dislocation because of rotator cuff tears and/or nerve injuries.26 

Rotator cuff injury results in a prolonged morbidity and contrary to what is generally 
assumed, it is more common after a first-time shoulder dislocation in the elderly.1' 7,8,23 j n 

this chapter we will discuss the associated injuries: the rotator cuff tear, nerve lesions, 
adhesive capsulitis and greater tuberosity fractures in the elderly patient with an anterior 
shoulder dislocation. 

Rotator cuff rupture 

Rupture of the rotator cuff is a well-documented complication of an anterior shoulder dislo
cation in the middle-aged and elderly patient.5'I5-22-28 Codman (1934) was one of the first 
authors who described the correlation between anterior shoulder dislocation and rotator cuff 
injury.3 The incidence of rotator cuff tear after acute dislocation in patients older than 40 
years ranges between 35%-86% (Table 2). However, we should keep in mind that there is 
still a patient population that had (asymptomatic) rotator cuff tears prior to sustaining a 
shoulder dislocation. Milgrom et al.( 1995) showed that rotator cuff changes such as a partial 
tear or full thickness rotator cuff tears have an increasing prevalence in asymptomatic adults 
older than 50.12 These tears were present in more than 50% of dominant shoulders in 
patients in their 70's and in 80% of patients over 80 years of age. Milgrom et al. stated that 
rotator cuff lesions are a natural correlate of ageing. The same was seen in the control group 
(volunteers) in the study of Berbig et 31.(1999).' 

Neer (1990) found evidence of a rotator cuff rupture in 30 % of the patients older than 40 

who sustained a first-time anterior shoulder dislocation.13 In the above-mentioned group 

Neer found that a tear might either extend from a pre-existing "impingement tear" in the 

supraspinatus or result from a longitudinal tear in the rotator interval extending in the sub

scapulars tendon. In elderly patients the extension of the former tear is often quite massive, 

leading to marked instability through the "posterior mechanism".4 

79 



Chapter 4 

Ribbans et al. (1990) reported 63 % rotator cuff ruptures due to a primary shoulder dislocation 

in a small number of patients older than 50 years.18 On the basis of clinical examinations. 

Hawkins and Mohtadi (1991) found clinacally an incidence of 90 % rotator cuff ruptures in 

patients older than 40 years of age.7 However, the documented incidence was lower in ultra

sonographic, arthrographic, and arthroscopic studies. Reeves (1969) found 27 rotator cuff rup

tures, confirmed by arthrography, in 47 patients with an acute first-time anterior shoulder 

dis-location (57%).19 

Toolanen et al. (1993) reported in their prospective ultrasonographic study of 65 patients 

older than 40 years of age a rotator cuff rupture rate of 38 %.26 Forty-seven percent of the 

patients had significant shoulder complaints 3 years after the dislocation. However, 65% of 

their patients had an electromyogram confirmed nerve injury, which may have contributed 

to the high percentage they found. 

Berbig et al. (1999) found in their prospective controlled study of 167 primary traumatic 

anterior shoulder dislocations with early ultrasonographic evaluation in 31.7% of the cases 

a full-thickness rotator cuff tear.' The risk of a rotator cuff tear after a dislocation is 

increased in patients older than 40 years. (Table 1) 

However, Berbig et al.(1999) also showed an increasing rate of rotator cuff tears in a control 

group of 93 healthy volunteers older than 60 years of age. The total incidence of the control 

group was 12.9%. Cuff tears were found only in patients older than 60 years of age. The rate 

of rotator cuff tears was 44.4%. 

They found that women older than 60 years had a higher rate of rotator cuff tear than men. 

Furthermore, an active elevation of more than 90° was found in 82.8% of the patients with 

no cuff tear, whereas only 23.3% of the patients with a rotator cuff tear showed a similar 

degree of elevation. 

Table l.Age distribution and full-thickness tears in 167 patients with AFASD 

Age 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

80-89 

90-99 

Total 

Dislocation 

14 

19 

19 

14 

19 

23 

32 

24 

3 

167 

small 

-
-
-
-
1 

1 

1 

1 

-
4 

Full-thickness tears 
large 

-

1 

-

-
5 

5 

8 

4 

2 

25 

massive 

-

-

-

-

-

5 

8 

10 

1 

24 

total 

-
1 

-
-

6 

11 

17 

15 

3 

53 

% 

-

5 

-
-
32 

48 

53 

63 

100 

32 

(Berbig R. Primary anterior shoulder dislocation and rotator cuff tears. J Shoulder Elbow Surg. 1999.) 
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Neviaser et al (1993) reported a 100% rate of rotator cuff tears in patients older than 40 

years with an AFASD. However, this was a pre-selected group of patients.14 They also 

reported a 30% recurrence rate. All patients with an anterior instability had ruptured the 

subscapularis tendon and the anterior capsule of the lesser tuberosity. 

The study of Pevney et al. (1998) showed that 35 % of the patients (18 out of 52) with an 

acute first-time anterior shoulder dislocation who were older than 40 years had a rotator cuff 

rupture.17 Only 67 % of the patients with an isolated cuff rupture obtained an excellent or 

good result. This is in contrast with the patients without rotator cuff pathology who had a 

100 % excellent or good result. The patients with a rotator cuff rupture who were treated 

operatively had 84 % excellent/good results, whereas patients who were treated non-

operatively only had 50% excellent/good results. These results as well as the results of others 

support the need for early diagnosis and subsequent surgical treatment of rotator cuff ruptures 

after a shoulder dislocation.1-6'8'23 Recently, Robinson et al. (2002) reported their three-year 

prospective, observational cohort study of 538 consecutive patients with a first-time anterior 

shoulder dislocation.20 The average age was 47.5 years (13-97). They found an early redis-

location rate of 3.2% within the first week after the initial dislocation. In general this redis-

location occurred predominantly in middle-aged and elderly individuals. Acute instability 

after anterior dislocation appears to occur in association with either severe disruption of the 

capsulolabral complex and rotator cuff envelope or fractures that compromise the normal osseous 

restraints to dislocation. In this study 13.4% of the patients (n=72) had a rotator cuff tear. 

The average age of these patients is 66.2 years. Six out of the 72 patients (8.3%) had a redis-

location. The presence of a rotator cuff tear is therefore associated with a much higher risk 

of redislocation. (relative risk = 29.8%) Satisfactory results were obtained after early 

operative (cuff) repair. 

Table 2. Prevalence of rotator cuff tears with shoulder dislocation. 

Author 

Hawkins 1986 
Ribbans 1990 
Neviaser 1993 
Toolanen 1993 
Gumina 1997 

Penvy 1998 

Berbig 1999 
Stayner 2000 

Robinson 2002 

Patient age 

>40 
>50 
>40 
>40 
>60 

>40 

10-99 

>40 

47.5(13-97) 

Patients 
(n=) 

39 

16 
21 
65 
58 

52 

167 

95 

538 

Rotator cuff tears 

84%* 

63% 
86%* 
38% 
61% 

35% 

31.7% 

12%* 

13.4% 

diagnosis tool I 

arthrogram 

CT/arthrography 
18/21 arthroscopy 

ultrasonographic 
imaging studies/ 

clinically 

clinically 
MRI/arthrography 
ultrasonographic 

not all patients 
MRI/arthrography 
ultrasonographic 

= selected group 
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Neurological lesions 

Brachial plexus injury may occur. The majority of these lesions are of the infra-clavicular 
type. Blom and Dahlback (1970) found 69 % of nerve injuries following an anterior shoulder 
dislocation.2 They also found that these injuries were much more common in patients older 
than 50 years. 

In the study of Pevney et al. (1998) 8 % sustained axillary nerve palsy.17 All but one fully 
recovered. Toolanen et al. (1993) reported a rate of 65% of their patients who had an elec-
tromyogram confirmed nerve injury.26 In his study, Visser (1998) found a nerve injury in 
48% of 77 anterior shoulder dislocations.27 The axillary nerve appeared to be the most 
frequently involved nerve. (42%). He concluded that age appeared to be a significant factor 
in determining the probability of nerve injury. The risk of nerve injuries increases with a factor 
of 1.2 every decade. The severity of the nerve injury also increases with age. Visser also 
found that if an associated fracture was present, the severity of nerve damage and the number 
of nerves involved were increased significantly.27 

Rotator cuff ruptures and nerve lesions 

The first report of this combination was published by Ludin et al. (1975).10 Pasila et al. 
(1978) reported further 4 cases of this combined lesion that occurs after dislocation of the 
shoulder.16 This combination of nerve injury, rotator cuff tear and shoulder dislocation is 
called the "terrible triad of the shoulder ". 

In the study of Pevney et al (1998) all patients with a nerve injury had a rotator cuff rupture.] 7 

Only 50% of the patients with a nerve injury were reported to have excellent or good results, 
compared with 82 % of those without nerve damage. This may be due to the rotator cuff rup
ture, because most of the nerve injuries in their study were of a temporary nature. Neer 
(1990) advised to repair the rotator cuff without waiting for the axillary nerve to recover. 
Repairing the rotator cuff seems to have a beneficial effect before attempts are made to 
stabilise and restore the fulcrum as the deltoid then works against gravity.13 

Greater tuberosity fractures 

Johnson and Bayley (1982) found in their series of the Royal National Orthopaedic Hospital 

in London a 24 % incidence of fractures after anterior shoulder dislocations.9 This outcome 

was similar to Watson-Jones' conclusion (1957), he found 30%) fractures of the greater 

tuberosity.29 In most cases, the greater tuberculum fragment is repositioned in an acceptable 

position after reduction of the shoulder. However, in some cases the fragment is pulled back 

medially and posterior by the rotator cuff muscles. 

McLaughlin (1963) has shown that any fragment of the greater tuberculum with more than 
1 cm displacement leads to a poor functional end result.1' If recognised early, repair should 
not be too difficult and will give a good functional result.91' 
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Visser (1998) reported in his thesis about 14 of 77 patients with acute shoulder dislocations 

who sustained a fracture.27 Twelve of these 14 patients had a greater tuberosity fracture 

(12/77 = 16%). Two had a glenoid avulsion fracture (2/77 = 3%). The average age of these 

14 patients was 69 years (32.5-88.6) 

Te Slaa et al.(2003) found in their series of acute first-time anterior shoulder dislocations 

(n=107) an associated fracture in 20 patients (19%).25 There were 5 glenoid rim fractures 

(5%) and 15 fractures of the greater tuberosity. (14%) The incidence of a fracture of the 

greater tuberosity (GT) was clearly influenced by age. There was a correlation between GT 

and age: the odds ratio for age (in years) on the probability of GT is 1.03 (95% c.i. [1.00-

1.05]; p=0.04) implying that the probability of a fracture of GT increases by 3% for each 

year increase of the patient's age at the time of dislocation 

The probability of recurrence is associated with the existence of a fracture (of any type): the 

odds ratio of fracture on recurrence is 0.12 (95% c.i. [0.02-0.92]; p=0.04) implying an 8 fold 

reduced probability of recurrence among those patients experiencing a fracture compared to 

those who had no fractures. 

In the study of Robinson et al. (2002) they found an early redislocation rate of 3.2% within 

the first week after the initial dislocation.20 There were 17% greater tuberosity fractures 

(n=92) and 5% glenoid rim fractures (n=27). Patients with an increased risk of early redis

location included those who sustained the initial dislocation as a result of high-energy injury 

(relative risk =13.7), those who had a neurological deficit (relative risk=2.0), and those who 

sustained a large rotator cuff tear (relative risk=29.8). Also those who sustained a dislocation 

with an associated glenoid rim fracture (relative risk=7.0), and those who had a fracture of 

both the glenoid rim and the greater tuberosity (relative risk=33.5) have an increased risk of 

early redislocation. None of the 81 patients with an isolated greater tuberosity fracture had 

a redislocation within the first six weeks. 

Adhesive Capsulitis 

Adhesive Capsulitis can occur after a first-time shoulder dislocation and immobilisation. 

This diagnosis is discussed infrequently in the literature but can be a serious late complica

tion in the elderly.24 Penvy et al. (1998) found a 10% incidence of adhesive capsulitis, 40% 

had a rotator cuff injury as well.17 Stayner et al. (2000) reported in his series an incidence 

of 6.3%. Four out of his six patients developed loss of motion resistant to conservative 

treatment.24 
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Conclusion 
In conclusion we can say that according to the literature the incidence of rotator cuff rup

tures after AFASD in patients older than 40 years ranges from 35% to 86%. Nerve injury 

after a shoulder dislocation varies between 48% and 69%. However, these are mostly of a 

temporary nature. Greater tuberosity fractures are more frequent in the elderly population. 

The incidence varies between 14-30 % depending on age. If the patient has still pain and no 

active elevation 1-2 weeks following an acute first-time anterior shoulder dislocation, early 

diagnosis and subsequent surgical treatment should be started. 
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On the Articulations 
'AM acquainted with one form in which the 

shoulder-joint is dislocated, namely, that into 
the armpit; 1 have never seen it t a lc place up
ward nor outward; anil yet I do not positively 
affirm whether it might be dislocated in these 
directions or not, although I have something 

which 1 might say or. this subject. But neither have 1 ever seer, 
what 1 considered to be a dislocation forward. Physicians, in
deed, fancy that dislocation is w r y apt to occur forward, and they 
are more particularly deceived in those persona who have the 
fleshy parts alsjut the joint and am> much emaciated; for, in all 
such cases, the head of the arm appears to protrude forward. 
And I in one cast of this kind having said that there was no dis
location, csposcd myself to censure from certain physicians and 
common people on that account, for thejr fancied that 1 alone was 
ignorant of what everybody else was Acquainted with, and I 
could not convince them but with difficulty, that the matter 
was so. But if one «ill strip the point of the shoulder of the 
fleshy parts, and where the muscle (tidtoirlf) extends, anil also 
lay bare the tendon that goes from :hc armpit and clavicle t« the 
breast fptclara!umelef), the head of the humeral will appear to 
protrude strongly forward, although not dislocated, for the head 
of the humerus naturally inclines forward, but the rest of the hone 
is turned outward. The homerus is connected obliquely with the 
cay ty if the scapula, when the arm is stretched s t ing the sides; 
bul when the whole arm is stretched i irward, then the head of the 
humerus ig in a line with liie cavity ul'rhc humerus, and no longer 
appears to protrude forward. Anti with regard to ihc variety we 
ar t now trearingof, I have never seen a case of dislocation forward; 
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and yet I do not speak decidedly respecting it, whether such a dis
location may take place or not. When, then, n dislocation into 
the: armpit takes place, seeing it is of frequent occurrence, many 
persons know how to reduce it, for it is an easy thing to teach all 
the methods l>y which physicians effect the reductions, and the 
best manner of applying them. The strongest of those methods 
should be used when the difficulty of reduction is particularly 
great. The strongest is the method to be Inst described. 

2. Those who are subject to frequent dislocations at the shoul
der-joint, ure for the most part competent to effect the reduction 
themselves; lor, having introduced the knuckles of the other 
hand into the armpit, they force the joint upward, and bring the 
elbow coward the breast. The physician might reduce it in the 
same manner, if having introduced his lingers into the armpit on 
the inside of the dislocated joint, he would force it from the litis, 
pushing his own head against the acromion, in order to make 
counter-pressure, and with his knees applied to the patient's 
elbow pushing the arm to the sides. It will be of advantage if 
the operator has strong hands-, or the physician may do as directed 
with his head and hands, while another person brings the elbow 
toward the breast. Reduction of the shoulder may also be 
effected by carrying the fore-arm backward to the spine, and then 
with the one hand grasping it at the elbow, to bend the arm up
ward, and with the other to support it behind at the articulation. 
This mode of reduction, and the one formerly described, are not 
natural, and yet by rotating the bone of the joint, they force it 
to return. 

j . Those who attempt to perform reduction with the heel, 
operate in a manner which is an approach to the natural. The 
patient must lie on the ground upon his bark, while the person 
who is to effect the reduction is seated on the ground upon the 
aide of the dislocation; then the operator, seizing with his- hand 
the affected nmi, is to pull it, while with his heel in the armpit he 
pushes in the contrary direction, the right heel being pUced in the 
right armpit, and the left heel in the left armpit. But a round 
ball of a suitable ai?.c must be placed in the hollow of the armpit; 
the most convenient arc very .small and hard balls, formed from 
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several pieces of leather sewed together. For-without something 
of the kind the heel cannot reach to the head of the humerus, 
since, when the arm is stretched, the armpit becomes hollow-, the 
tendons an both sides of the armpit making counter-contraction 
so as to oppose the reduction. But another person should be 
seated on flic other side of the patient to hold the sound shoulder, 
su that the body may not be dragged along when the arm u( the 
affected side is pulled; and then, when the ball is placed in the 
armpit, a supple piece of thong sufficiently broad is to be placed 
round it, and some person taking hold of its two ends is to seat 
himself above the patient's head to made counter-extension, while 
at the same time he pushes with his foot against the bone at the 
top uf the shoulder. The ball should be placed a» much on the 
inside as possible, upon the ribs, and not upon the head of the 
humerus. 

4. There is another method of reduction performed by the 
shoulder of a person standing. The person operating in this 
way, who should be taller than the patient, is to take hold of his 
arm and place the sharp point of his own shoulder in the patient's 
armpit, and push it in so that it may lodge there, and having for 
his abject rhnr the patient may be suspended at his back by the 
armpit, he must, raise himself higher on this shoulder than the 
other; and he must bring the urin of the suspended patient us 
Cjuiekly as possible to his own breast. In this position he should 
shake the patient when he raises him up, in order that the rest of 
the body may be a counterpoise to the arm which is thus held. 
But if the patient be very light, a light child should be suspended 
behind along with him. These methods of reduction are all of 
easy application in the palestra, as they can ull be performed 
without instruments, but they may also be used elsewhere. 

j . Those who accomplish the reduction by forcibly bending it 
round a pestle, operate in a manner which is nearly natural. But 
the pestle should be wrapped in a soft shawl (for thus it will lie 
less slippery), and it should be forced between the ribs and the 
head of the humerus. And if the pestle be short, the patient 
should be seated upon something, so that his arm can with diffi
culty pass above the pestle. But for the most part the pestle 
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Introduction 
This chapter outlines the history of reduction techniques of anterior shoulder dislocations. 

Many articles have been published on reduction techniques of anterior shoulder dislocations 

in past centuries. The Edwin Smith Papyrus, written around 1600 BC, is probably the oldest 

paper known in which the ancient Egyptians indicate that they were well versed in the treat

ment of fractures and dislocations of the shoulder.8 

The most famous description of how to reduce a shoulder dislocation stems from "the father 

of medicine" Hippocrates (460-377 BC). In his work "On the Articulations", which was 

translated by Francis Adams and published in "The Genuine works of Hippocrates " in 1939, 

Hippocrates describes in detail the various reduction methods available for shoulder dis

locations all based upon traction of the injured arm.' 

He further proposes modifications of his own technique. The only modifications to 
Hippocrates original technique were the methods in which counter traction was applied. He 
used hands, a shoulder, a ladder, a long stick, or even a chair as fulcrum instead of a foot in 
the axilla. In addition, his treatment of recurrent shoulder instability by applying a hot iron 
through the inferior portion of the axilla is well-known. 

In order to reduce shoulder dislocations adequately, he stated: "reduction is to be effected, 

if possible immediately while still warm, otherwise as quickly as it can be done, for reduction 

will be a much quicker and easier process for the operator and a much less painful one to 

the patients, if effected before swelling comes on." Hippocrates methods have been used 

throughout the centuries and still survive in various forms to this day. 

According to William Brockbank many books on surgery of the sixteenth and seventeenth 

century include important and well-illustrated sections on dislocations.9 The French surgeon 

Ambroise Pare (1510-1590), whose collected works were published in Paris in 1575, has 

written the standard medieval treatise on surgery of injuries.30 Most of his techniques were 

based on the principles of Hippocrates. The ladder method has been described in detail. 

Since Paré's time other traction methods with the arm in slight abduction have been advocated. 

In addition, the different traction methods are depicted in historical pictures in old German 

books relating to this particular period. Many medieval devices have been described that 

were used as aids to facilitate shoulder reductions. In 1517, Hans von Gersdorff (1455-1517) 

wrote his "Feldtbuch der Wund-Artzney ". In this he describes screw traction for the reduction 

of shoulder dislocations and a combination of metal splints, screws, and turnbuckles to 

stretch out flexion contractures of joints. (Figure 1) 

Nineteenth-century surgeons still had not determine which method of reduction was most 

likely associated with minimal trauma. In their view, the old reduction methods caused 

severe trauma, subsequently resulting in irreversablc damage of the joint tissues. 
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Figure 1: Reduction of shoulder dislocations by screw traction. 

In 1870 Theodorus Kocher of Berne proposed his method of reduction.17 It was initially 

employed by himself to reduce long-standing shoulder dislocations. 

For many years the "Kocher manoeuvre" remained the standard teaching. However, during 

and after the First World War, some surgeons questioned its value and consequently traction-

counter-traction methods regained popularity. 

KLIMSOHE WOCHENSCHRIFT. 
Organ fur practische Aerzte. 

Mit Berücksichtigung der prenssischen Mcdicinalverwaltung und Medicinalgesetzgebung 

nacb aratlicheu Tlitthriluugcn. 
Redacteur: Pritainortnt Or L Waldfnliiir?. ^ ^ ^ 

Montag, den 28. Februar 1870. £ft? 9 . 
I n h a l t : I. Kocher : Eioe nenc Redoctionsmelhodo für Schaltenerrenkung — II. A o fret 

echwindancbt). — III. C o l s m a n : Mittheilnngen aas der Augenheilanstait »a Bum 
nod Referate ( W y s s : Studiën uber Febria reci 

Man wird 
Kir.rii-htungmyg 

Vorlas ton ApgUil llirsdinald in Berlin. 

Siebenter Jahrgang. 
Die kaaige Bronchopneumonia (Luogea-

Ueber NeUhantblutunsen. — IV. Kritiken 
oach BeobaohtuoEen dor Epidemie im Jahre 1868 ID Brealau — P r i b r a m 

dcreti Verhaltni.il u verwaniiteu Kiankheiton — K u i l » : Der exanthema-
rinmhmnen wihrend de* NothstaodiahrOB 13GS — ZQUer: BeitraKO ror Aetio-

ecrUon (Berliner mediciniiehe Gesellachaft). - VI. Feuilleton (PrelBaufg.beo der foolgl. Belgi.cb.en Akadem.e der Medicn fOr 
1870 bi» 1872 — Taseageschicbtllcho Notiieo). — VII. Amtlicbe Mitthoilungen. 

Tergleicht. Trots alledem bleibt ea ein such fur die Schultcr-
verrenkungen guitiger Satz, daas dnrch Erschlaffong der ge-
spaonten Kapselreste und Eröffnnng des KapseirisBes auch ohne 
Entspannung der Muakeln die Einrichtung erreicht werden kano, 
wabreud die blosse Erschlaffuug der Muscnlatur ohne Berück
sichtigung der Hindcrnisse Seitens t 
führt. 

I. Bine mcoe Reductionsracthode fur SchnKfrTorrenkang. 

Dr. T l i e o d o r U o e h e r , 
Docent der Chirurgie 

in Bern, 
mir vielleicbt iibel nehmen, wenn ich ci 

welche in ihrem en ten Act Tollat&ndig 

Figure 2: Kocher's article (1870) "Eine neue reductionsmethode fur Schulterverrenkung". 
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Lewis Stimson of New York (1900) described the hanging arm method or gravity reduction 

technique.37 According to this technique, the patient lies prone on a canvas stretcher with 

his arm hanging through a hole in the canvas. A sandbag of 10 lbs. was applied to the wrist 

of the injured arm and reduction subsequently occurs due to muscle relaxation. 
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Figure 3: Stimson reduction met hod. 

(photograph from his original article) 

From the above we can conclude that anterior shoulder dislocation may be reduced by sev
eral methods. The three most popular techniques are named after the mentioned surgeons, 
namely Hippocrates, Kochcr and Stimson. Various and apparently new techniques have been 
described for reduction of AFASD. Some of them are genuinely new, whereas others are 
merely a modification of older techniques. Most authors agree that early treatment of first-
time anterior dislocation of the shoulder is the key to success. Each of the manoeuvres has its 
own success rates and complications. 

In 1991, Riebel and McCabe made a classification of reduction methods.-54 They divided the 

methods of reduction of AFASD into four basic methods: the traction method, the leverage 

method, the scapular manipulation method, and a combination of these three. Similar clas

sification was used in an article by Mattick and Wyatt.23 In accordance with the two above 

mentioned articles this described classification of reduction methods will be further discussed. 

Reduction techniques 
Traction 

The basic principle of the traction technique is to gradually overcome muscle spasm of the 

shoulder girdle. Essential to this method is that the patient is able to relax his muscles as 

much as possible. Sometimes this can only be achieved by administering some form of 

sedation or analgesics.Of all the categories, the group of traction methods is considered to 

be the most popular. 
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Riebel and Mattick both subdivided this group in relation to the position of the arm while 

traction is applied.23-34 This results in four subcategories, which are: abduction, lateral and 

forward flexion, and overhead traction. These subcategories will be discussed respectively. 

Hippocrates first described traction techniques with the arm in abduction.1 The Hippocratic 

manoeuvre we still use today involves the foot of the physician placed in the axilla to perform 

counter traction. 

"The patient must lie supine. The 
physician stands on the affected side. 
He holds the upper extremity with 
both hands, pulls it towards his side 
and by using his heel in the axilla; he 
counterpushes the head of the 
humerus, which will reduce. Traction 
should be gentle and slow. The arm 
can be gently rotated to unlock the 
head ". 

Figure 4: Hippocrates method 

As mentioned earlier in this chapter, Hippocrates has also described modifications of this 

method. All his methods are based upon traction of the injured arm. In the past century, 

several articles have been published on the use of traction with the arm in abduction. Nicola 

used a fist in the axilla as a fulcrum.28 

Noordeen et al. described a method in which the patient is seated on a chair, facing the back
rest with the affected arm hanging over it.29 The wrist is held down firmly by the physician 
and the patient is asked to stand up when the muscles are fully relaxed. Reduction occurred 
in 72 percent of the patients who were treated this way and it represents an effective method 
which does not require sedation. 

Westin et al. also seated their patients.41 They placed a cast stockinette around the affected 

proximal forearm with the elbow in 90° flexion. An assistant helped the patient to sit up 

straight by putting both his hands in the axilla against the chest wall on the affected side. The 

physician placed his foot in the stockinette to apply maximum traction, supporting the wrist. 

Using this manoeuvre reduction occurred in 97 percent. This method was referred to as the 

Snowbird technique. 

Another traction method with a seated patient was described by Kuah.18 Once seated on the 

chair, the patient was told to slump from the waist. The assistant, who stands behind the 

chair, supported the full upper body weight. When the patient was fully relaxed, the physician 

began to apply longitudinal traction until reduction occurres. 
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Since the early days, many devices have been designed to facilitate reduction more easily 

because most reduction methods with the arm held in abduction require great effort by the 

physician. Recently. Boger described the use of padded strapping around the supine patients 

flexed elbow and then around the physician's waist.5 Hereby, the physician can use his body-

weight to apply traction. A similar method was presented by Waldron.40 

In an article by Poulsen, who served as a medical officer in Greenland, a traction technique 

is described with the arm held in lateral position.33 He observed this method being used by 

the Eskimos in Greenland. Hence, he called this the "Eskimo" technique. 

Figure 5: The Eskimo technique 

(S.R. Paulsen 1988) 

"The patient is placed on the ground 

lying on the nondislocated shoulder. Two 

persons lift the patient by the dislocated 

arm, keeping the opposite shoulder sus

pended a couple of centimetres from the 

"round." 

According to Poulsen the"Eskimo" technique is extremely simple and does not require 

additional instruments. Furthermore non-medical personnel may use this method at the site 

of the accident as well as in the emergency department. 

Although presented as a new technique by Poulsen, Stimson had already described a same 

method, in which the patient was lifted from the ground by pulling his dislocated arm, after 

he was placed on his unaffected side.38 

The third traction technique, forward flexion, is still a popular method. In the original article 

by Stimson, the patient is placed in prone position, with the arm through a hole in the cot 

and a 10 lb. sandbag attached to the wrist.37 After waiting a few minutes, it was found that 

reduction had occurred and no analgesia was needed. 
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Shackelford described a modification of the 
Stimson technique.36 Instead of using a weight to 
achieve reductions, he attached the affected arm 
of the patient to the frame of a hydraulic stretcher 
and elevated the stretcher until reduction had 
occurred. 

Another modification of the forward flexion 
traction method was described by Pick32 and 
later by Lippert.21 They both flexed the patient's 
elbow to 90° while traction was applied in a 
prone position. A quite similar modification with 
the elbow flexed was described by Waldron. 
however in this instance the patient is in a 
supine position.39 

Figure 6: Modification of the Stimson technique 

In the literature two methods of self-reduction have been described which resemble the forward 
flexion method. Aronen described a technique, especially for athletes, in which the fingers are 
locked in front of the ipsilateral knee of the dislocated shoulder, while the patient is seated 
on the ground.3 Leaning backwards and extending the hip and thus applying traction causes 
reduction. Boss, Holzach, and Matter described a similar method, only in this instance the 
patient had to push the shoulders in anterior direction, creating rotational movement in the 
scapula.7 

Figure 7. Self-reduction method 
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The last method in the traction group is the overhead traction technique. Initially, Sir Astley 

Cooper outlined this technique in 1825.'] Cooper observed that in full elevation, reduction 

was easily performed because in this position the muscles of opposition are relaxed hereby 

offering no resistance to reduction. This position was later defined as the "zero position" by 

Saha.35 

In 1938, Milch reintroduced this technique and to the present day, his name is still associated 

with this technique.26 The patient lies in the supine position while the surgeon stands on the 

side of the dislocation. The surgeon's arm gently abducts the affected arm to the overhead 

position. During this manoeuvre, the humeral head is supported. As the arm is abducted it 

is gently externally rotated to release the twisted capsule. With the arm in full abduction, the 

humeral head can be gently pushed over the rim of the glenoid using the thumb to reduce 

the dislocation. Janecki and Shahcheragh described a similar method, calling it the forward 

elevation manoeuvre.16 Lacey and Crawford report a modification of the Milch technique.19 

They found the technique easier to perform with the patient prone and the elbow flexed to 

90°. 

Another study using a modification of the Milch technique is described by Canales Cortes 

et al.1() They achieved reduction while bringing the affected arm in overhead position using 

increased traction with the elbow in 90° flexion and external rotation. The authors state that 

their method is much more physiological and less traumatic. Garnavos modified Milch's 

technique on five points in his article in 1992, making the reduction easier and less painful, 

and thus decreasing the need for drug administration.14 In the variation of McNair, the 

patient is placed prone with the arm hanging vertically.24 After 10 minutes of relaxation and 

downward traction, external rotation and abduction are applied. Reduction is achieved by 

lifting the humeral head upward and outward over the glenoid rim. 

Leverage 

The second major reduction technique is the leverage method. The most popular leverage 

method we know is the "Kocher manoeuvre". Kocher has always maintained that he was the 

first to describe this technique.17 However, Hussein states that the ancient Egyptians already 

used the so-called "Kocher's method", as proven by an old wall painting found in the tomb 

of Ramses II.15 

Figure 8: 

"Kocher's method" on painting found 

in the tomb of Ramses II 
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In 1870, Kocher described the technique in his original article:17 "Pressing the arm, with 

the elbow flexed, close to the side of the body, outward rotation until a resistance is 

encountered, elevation forward of the externally rotated arm in the sagittal plane as far as 

it will go, and finally slow inward rotation ". In his original article he does not mention the 

use of traction. 

Figure 9: The Kocher manoeuvre 

In an article by Nash, Kocher's method is reviewed.27 The outcome of his literature study 

reveals that many authors reject this method but do advise modifications of Kocher's reduction 

technique. One of the modifications involves the application of traction as described by 

Watson-Jones.42 De Palma et al. mentioned another modification using constant traction along 

the humeral shaft only with the arm held in slight abduction.12 

Liedelmeyer described another leverage technique, which is in fact the first step of the 

technique as described by Kocher.20 This technique requires appropriate patient and physician 

position before the initiation of external rotation. The patient is positioned supine with the 

affected arm adducted to the patient's side. The elbow is flexed at a right angle to the 

humerus. Maintenance of this position is comfortable to both patient and physician. The 

forearm is supported by gently grasping the wrist with one hand and the elbow with the other 

hand. External rotation of the humerus then ensues. Using the grasped wrist as a guide, the 

humerus is externally rotated by allowing the forearm to "fall" under its own weight. The 

application of any additional external or rotational force at the wrist is avoided. Holding the 

hand at the patient's elbow is primairly aimed at preventing abduction. This procedure is so 

gentle and painless that physician and patient often do not hear or feel the reduction. External 

rotation then continues until the forearm lies near the coronal plane and manoeuvre is 

complete. 
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Scapular manipulation 
The third reduction technique differs mainly from the previous two in that the focus of the 

reduction is on repositioning the glenoid rather than the humeral head. 

Bosley and Miles presented the technique of scapular manipulation in 1979 and later it was 

propagated by Anderson et al.2- 6 According to this technique the patient is placed prone on 

the examination table with the shoulder in a position of 90° forward flexion and external 

rotation. The forearm is suspended from the table and traction is maintained by means of a 

weight for a variable period until the patient begins to relax. 

The surgeon then pushes the inferior tip of the scapula medially and inferiorly, while 

simultaneously fixing the superior and medial aspect of the scapula. This causes the scapula 

to pivot and reduction can thus be achieved. This technique is based on the fact that because 

of the dislocated humeral head, the neck of the scapula is raised and displaced medially, 

which leaves the inferior tip of the scapula in an abducted position. Theoretically, this 

technique has the advantage of being relatively atraumatic as well as quick and easy to 

perform. Modifications were designed using a supine13 and a seated position25 in order to 

decrease the patient's discomfort in the prone position with scapular manipulation. 

Combination techniques 
This combination group consists of methods, which combine various parts of the previously 
mentioned techniques. 

Manes described a technique in which the surgeon stands behind the patient and inserts his 
flexed forearm into the axilla of the affected shoulder.22 His free hand is placed on the flexed 
forearm of the patient and gentle traction is applied. The surgeon's forearm pulls in a proximal 
and lateral direction and levers the head of the humerus into the glenoid. 

Bahn and Mehara turned the patients on their unaffected side and applied traction per
pendicular to the humeral shaft by gripping the affected arm with both hands.4 Accordingly, 
the weight of the body is used as counter traction and reduction is effected. 

In an article by Yuen and Tung the use of the Spaso technique is described in a case of 
bilateral shoulder dislocation.43 Here vertical traction and external rotation is applied to the 
forward flexed arm in a patient who is in the supine position. 

Finally, Parisien combined leverage and direct pressure to reduce shoulder dislocation.31 He 

slowly externally rotates the humerus with and without traction while the patient leans with 

much of his weight on the backrest of a chair with the proximal part of the dislocated arm. 
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Discussion 
Owing to the fact that the glenohumeral joint is the most common joint to dislocate, many 
reduction techniques have been described in the past centuries. Some have been forgotten, 
but others are still used in modern emergency medicine. In this chapter a historical review 
was given whereby reduction techniques were categorised into four major groups, namely 
traction, leverage, scapular manipulation, and combinations of these three. The reason why 
a physician chooses a particular method is often based on personal preference and experience 
with a preferred method. The best treatment method is considered the one that is highly 
effective, quick, safe, with minimal use of analgesic or muscle relaxants and which needs 
little assistance. Until now, documentation on the efficacy, safety, speed, and complications 
of the different techniques has been studied separately. It is still not clear which reduction 
technique is the best treatment method for particular patient categories and it might prove 
useful to compare different reduction techniques in prospective clinical studies in the future. 
For further reading on this subject, we refer to our systemic review on reduction techniques 
of acute first-time anterior shoulder dislocations in chapter 6. 
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"Ask questions, for they are the keys that unlock the storehouse of knowledge " 

B.L. Pascal 1623-1662 

Introduction 
The glenohumeral joint has proven to be more prone to dislocation when compared with 

other major joints as seen in the emergency department.22 

Many articles have been published about the reduction techniques (RT) for acute first-time 

anterior shoulder dislocations (AFASD). The three basic, most popular techniques are 

named after Kocher, Hippocrates and Stimson. Various, apparently new techniques have 

been described for the reduction of AFASD. Some of them are new; others are merely a 
modification of older techniques. 

Most authors agree that early treatment of AFASD is the key to success. The best reduction 

method is one, which is highly effective, quick, and safe, involving minimal use of analgesics 

or muscle relaxants and which needs little assistance. 

Physicians often choose a method according to the manner in which they were educated, 

personal preference and experience of a particular method. Until now, there is no conclusive 

scientific evidence that one method should be preferred above the others. There is little 

documentation on the efficacy, safety, reduction time and complications arising from the use 

of different techniques. Articles only deal with the aspects mentioned above on an individual 
basis. 

This article provides a systemic review of literature on AFASD and the different RT. The aim 

of this study is to establish: a) how many articles concerning each study design have been 

published; b) which RT has been described the most; c) which RT is the best to use, according 

to percentage levels of success; d) what is the fastest RT; e) what complications have been 

described using the different RT; and f) what conclusions can be drawn on the use of analgesics 
or sedatives. 

Materials and methods 
Search strategy 

To retrieve articles for this review, an electronic search of the available English, German and 

Dutch literature was performed using PubMed (Medline 1966-2002), the Cochrane library 

up to and including material published in February 2002. We used the following keywords 

in all possible combinations in our searches: shoulder, dislocation, anterior, luxation, 

reduction technique, reduction method treatment, complication, injury, damage, fracture, 

neurological, nerve damage, vascular, analgesic, intra-articular analgesic, anaesthesia, 

efficacy, comparing, clinical trial, review. Based upon the information found in the titles and 

abstracts that resulted from the different queries, we selected all the articles that combined 

anterior shoulder dislocation with one or more reduction techniques for further reading and 

analysis. The reference list of each article was checked by hand to retrieve and add articles 

to the analysis that were relevant to the purposes of our study. This method implied that the 

publication dates ranged from 1870 to 2002. 
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The inclusion and exclusion criteria in the articles were not taken into consideration. Articles 
that did not present any quantitative data about the results of the reduction method (e.g. 
review articles, case studies and historical articles) were excluded from the review. 
All retrieved articles were checked for the following eighteen items: study design, rando
misation, total number of patients in the study, mean age, time since dislocation occurred in 
hours, use of pre-reduction X-rays, use of postreduction X-rays, used RT, number of 
dislocations treated according to described RT, use of aids, need for assistance, use of intra
articular analgesics, use of systemic drugs, number of patients who received systemic drugs, 
time needed for reduction to take place in minutes, success rate in percentage terms, number 
of complications. 

To facilitate analysis, some of the above-mentioned items were categorised. For study design 
we used the categories: randomised clinical trial (RCT), prospective controlled clinical 
trial (pCCT), retrospective controlled clinical trial (rCCT), prospective uncontrolled cohort 
studies (UPCS), and retrospective uncontrolled cohort studies (URCS)). 
The RT was divided into the four major categories as described by Riebel and McCabe48 

traction, leverage, scapular manipulation, and combinations of the former three. If an article 
dealt with several different RT or used stratification, for the use of medication for example, 
we analysed each group of patients as a separate cohort. Thus the number of cohorts (n=42) 
exceeds the number of included articles (n=34). The use of systemic medication such as 
sedatives or other forms of anaesthesia was subdivided into: none, NSAIDS, muscle relaxants, 
inhalation gases, opiates, general anaesthesia, plexus or nerve block and combinations of the 
former. The use of intra-articular lidocaine was recorded as a separate entity. 
Complications due to reduction were categorised in fractures, vascular lesions, nerve lesions 
and complications due to the use of medication. 

Results 
Our search strategy on AFASD and RT identified a total of fifty-eight articles.1-15-17"21-23-
32,34,36-41,43-53.55,56,58-65 within this total of fifty-eight articles, twenty-four articles were 
excluded because they did not fulfill our selection criteria: 14 were review or historical 
articles, 3 were case reports, 6 articles only described reduction technique, and 1 RCT did 
not report a success percentage for the reduction method. 

The remaining thirty-four articles consisted of three randomised controlled trials (RCT)3-25-
56, two prospective controlled clinical trials (pCCT) 14-50, 2 retrospective controlled clinical 
trials (rCCT)9-31, 13 prospective uncontrolled cohort studies(UPCS) 4-6,8.10.17.19.26.28.36. 
37.4i.47and 14 retrospective uncontrolled cohort studies (URCS)1-12-13-20-21-39-42-49-51-55-61-
64.65 (T a b i e i) 

In Table 2 we present the results of the included studies, ordered by study design, showing 

the different results of reduction time, success percentages, and complications related to 

type of RT. 
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Because of the limited amount of controlled studies (7) and the diversity in reduction methods 

and use of analgesics / sedation forms we found it not useful to pool the results of all controlled 

studies. In stead, we decided to present the overall range of results for the different reduction 

methods and for the different study designs separately. 

Furthermore, there were large differences in size of the patient populations in the 42 cohorts, 

which varied from 10-198 patients with a dislocated shoulder. 

In our systemic review we could only find one RCT that compared two different reduction 

techniques. Two other RCTs compared different forms of sedation and or analgesia using 

one specific reduction technique. 

Traction technique 

The success of the traction technique was evaluated in 16 articles (2 RCT's, 1 rCCT, 6 UPCS 

and 7 TjRCS).3-6-8-9-13-20-21-25-28-29-36-41-47-49-51-61 

Differentiating for the different study designs we found that success of the traction technique 

varied from 61.4-100% in the controlled clinical trials (n=3). 

The overall success percentage of the traction technique without anaesthesia (n=5) was 

80.3% (range: 61.4-100%). In the two controlled studies the success rate appeared to be 
slightly lower: 69.8%. 

We found 4 articles (1 rCCT, 2 UPCS and 1 URCS) on traction reduction with muscle 
relaxation. The overall success percentage was 80.3% (range: 56.7-92%). 

In 2 articles (1 RCT, 1 URCS) on traction reduction with general anaesthesia the overall 
success percentage was 82.2% (range: 70 -94.5%). 

Two articles described the traction technique with inhalation gas (1 UPCS and 1 URCS). 

The overall success percentage was 89.7% (range: 86-93.4%). 

We found 4 articles (1 RCT, 1 UPCS and 2 URCS) on traction reduction with a combination 

form of anaesthesia. The overall success percentage was 94.3% (range: 74 - 100%). 

Leverage technique 

The leverage technique was described in 7 articles (2 RCT, 1 pCCT, 2 UPCS and 2 URCS). 

3,4,10,39,50,55,56 Thg r a n g e of success of the leverage technique (n=10) varied from 72-100% 

with an average of 88.4%. 

The success percentage of the leverage technique without anaesthesia (n=2) was 91% (range: 

82-100%). The results of leverage technique using various types of sedation or analgesia 

showed mostly similar results (Table 3). Reduction with a leverage method under general 

anaesthesia (1 RCT) demonstrated a relatively low success percentage of 72%. One prospec

tive CCT compared three different forms of anaesthesia using the leverage technique in all 

three groups. In this study both muscle relaxation and opiates gave a 100% success per

centage, and 84.6% success for a combination of anaesthetics. 
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Scapular manipulation 
The results of scapular manipulation have been described in 4 articles (3 UPCS and 1 

URCS).1-17-26-37 The range of success of the scapular manipulation technique (n=4) varied 
from 78.4-96% with an average of 86.4%. 

We found 2 articles (2 UPCS) on scapular manipulation with opiates and NSAIDS. The 

success percentage was 78.7% (range: 78.4-79%). Scapular manipulation technique with 
muscle relaxation resulted in a success percentage of 92% (n =1, URCS). 

Only 1 article (UPCS) described the scapular manipulation technique with a combination 

form of anaesthesia. The success percentage was 96%. 

Combination technique 

The combination technique was described in 6 articles (2 UPCS and 4 URCS).5-12-19-44'64'65 

The range of success of the combination technique (n=6) varied from 87.5-100% with an 

average of 92.5%. 

The success percentage of the combination technique without anaesthesia (n=3) was 94.3% 

(range: 91-100%). The success percentage in studies using the combination technique with 

different types of sedatives or anaesthetics ranged between 84.6% and 100%. 

In the remaining two articles (1 pCCT, 1 rCCT) the reduction method was not specified.14'31 

One study compared a reduction method with opiates to reduction without anaesthetics.31 

The other study compared a reduction method under nerve block with one without anaesthe

sia.14 These results are also displayed in Table 3. 

Reduction time 

The time needed to achieve reduction is described in only eight articles out of the total of 

thirty-four.4-6-9-13-17-26-36'37 For traction the reduction time was described four times with a 
mean of 7.6 minutes (range 2.5-20). The reduction time for scapular manipulation was 

described three times, being 3.1 minutes on average (range 1-6.08). 

There was only one description of the reduction time for the leverage technique. Here the 

mean reduction times was 4.4 minutes. 

Safety 

To determine the relative safety of the different RT we analysed the number of complications 

described in the thirty-four articles. A fracture, nerve lesion or vascular lesion was only 

recorded as a complication if it was described after reduction had taken place and was not 

present in the pre-reduction situation. In 5 of the 34 analysed articles, there was clear reference 

to the appearance of complications.3-4'25'3'-49 We found a total of 25 complications. 

For the combination RT no complications were described (n=6). For the traction technique 

group a total of three complications were found. Of the three complications, one was a Hill-

Sachs lesion, one a greater tuberosity fracture and one was a neurological complication 
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(axillary nerve). Two complications were described using the leverage RT: one fracture of 

the humeral neck and one neurological complication. No complications for the scapular 

manipulation technique were reported (n=4). 

In the remaining studies (n=2), in which the RT was categorised as not applicable, a total of 

twenty complications due to the use of medication were described. 

Sedation / analgesics 

We also looked at the use of sedation or analgesics. Six of the seven controlled studies (2 

RCT, 2 pCCT and 2 rCCT) compared a reduction method with different kind of anaesthetics. 

9,14,25.31.50,56 p o u r of these studies used a control group who did not receive systemic anaes

thesia. The average success percentage in the control groups was 79.9% (range: 61.4-100%). 

These were compared with opiates (75%), muscle relaxation (56.7%), nerve block (60%) 

and a combination of anaesthetics (100%). We should realize that in three of the four groups 

without anaesthetics intra-articular lidocaine (IAL) was used. 

Roylc performed a pCCT study on thirty-nine patients with AFASD, using different intra
venous sedation strategies.50 He claimed a success rate of 100% for intravenous diazepam 
or pethidine alone and 84.6% for the combination of diazepam and pethidine. 
In a randomised clinical trial Uglow studied about twenty-five cases of AFASD, reduced 
with Kocher method.56 Self-administered nitrous oxide was compared to a control group 
receiving intravenous morphine and midazolam. The success rates for the two groups were 
86.7 and 100 percent respectively. The unsuccessfully treated patients in the experimental 
group all underwent successful reduction using intravenous morphine and midazolam. 
Uglow concludes that using Kocher's method to reduce AFASD obviates the need for the 
use of intravenous sedation and analgesia. 

Intra-articular lidocaine (IAL) 

In our review the use of intra-articular lidocaine (IAL) was considered a different entity. 

Only 5 of the 34 articles compared the use of IAL with other analgesic strategies. 4-i4-2-s-

31.65 (Table 1) 

Two studies compared IAL with intravenous analgesics 25>3' and one study compared IAL 

with a suprascapular nerve block.14 We could not use the UPCS study of Berkenblitt et al. 

and the URCS study of Zahiri et al., as only a small proportion of patients in these cohorts 

received IAL.4-6 In the RCT of Kosnik et al. IAL showed a lower success percentage 

(78.2%) compared with combination anaesthetics (100%).25 Flowever, IAL scored higher 

success percentages (pCCT (80%), rCCT(100%)) compared to studies using the nerve block 

(60%o) or opiates (75%)).14-31 We calculated an overall success rate of 86.1% (range: 78.2-

100%>) for controlled studies in which patients had only received IAL (n=3). 
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Our search identified four additional RCT about this subject, but these trials did not fulfil 

our inclusion criteria. '6.33,42,54 Nevertheless, they are interesting because of the use of IAL. 

Matthews and Robberts found that lidocaine provided adequate anaesthesia and relief of 

muscle spasm in all patients with IAL pre reduction.33 Compared with the intravenous 

sedation group, the IAL group showed no statistically significant differences for time to 

reduction, difficulty of reduction, or subjective pain. The IAL group showed no complications 

and had a statistically significant shorter stay at the emergency department. Similar findings 

were found in a patient's series reported by Orlinsky et al.42 Suder et al. evaluated the use of 

IAL in patients with primary or secondary shoulder dislocations.54 They found similar 

improvement of VAS pain values in both groups without complications in the IAL group. 

Recurrences 

Finally, we investigated whether anything could be established about recurrence rates and 

RT None of the thirty-four articles gave exact figures for recurrence rates for different types 

of RT. Only two authors mentioned recurrent dislocations in relation to RT35-46 Plummer 

and Clinton stated that leverage techniques could lead to an increased incidence of recurrent 

dislocations, due to the fact that leverage techniques can lead to disruption of the anterior-

inferior aspect of the capsule and thus can lead to decreased anterior shoulder stability46 

They refer to McMurry's article which states that the Kocher manoeuvre specifically results 

in an increased incidence of recurrent dislocations when compared to other techniques.35 

Discussion 
References to the reduction of a dislocated shoulder can be found as far back as the time of 
the ancient Egyptians.18 Many articles have been published over the course of the last few 
centuries on techniques used to reduce a dislocated shoulder. In this article we did a systemic 
review on the literature on AFASD and RT. 

Our review shows that there were only minor differences in success rates between different 

RTs. It seems that the combination techniques are the most successful (92.5%), followed by 

leverage techniques (88.4%), scapular manipulation (86.4%), and the traction techniques 

(84.9%), but the differences are small. We should also realise that most studies varied 

considerably with respect to patient population, reduction methods, and use of sedative or 

anaesthesia. This means that these conclusions should be regarded with caution. 

Only seven comparative study designs (3 RCTs) fulfilled the inclusion criteria of our review, 

and only one RCT directly compared different types of RTs.3 In this trial Beattie et al. 

compared Kocher's technique with Milch's technique in the treatment of 111 patients with 

AFASD.3 They observed a success rate of 72% for Kocher's technique and 70% for Milch's 

technique, after the initial attempt. Although this difference is very small, Beattie indicated 

a preference for Kocher's technique especially when the reduction of dislocation took place 
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after more than 4 hours. Gleeson reviewed the literature and recommended the use of dif

ferent RTs for different types of AFASD. We feel that a clear conclusion regarding the optimal 

RT cannot be made based on the available evidence. The only RCT that directly compared 

different types of RT does not provide conclusive evidence. 

It seems that most authors of descriptive articles favour the technique they describe as being 

the easiest one to perform. However, difficulty of reposition has not been evaluated as a 

main outcome in any of the studies included in our review. 
In order to assess the speed of the different RT we looked at the time needed to achieve 
reduction as described in the literature. However, there were only eight articles in which 
reduction time was described for various RT techniques. Therefore, no final conclusions 
could be made regarding the question which RT is faster than the other. Furthermore, we 
should realise that sedation or analgesia may also influence the reduction time. 

In five of the thirty-four analysed articles there was clear reference to complications due to 

the reduction of a shoulder dislocation. A total of twenty-five complications were described 

in 228 associated reduction attempts, consisting of three fractures, two neurological and 

twenty complications due to the use of medication. No vascular complications due to the 

reduction of a shoulder dislocation were reported. 

The use of medication seems to play an important role in complications. One study on the 

use of intravenous sedation vs. intra-articular lidocaine mentioned a total of twenty complica

tions due to the use of medication.31 Nineteen complications including respiratory depression, 

nausea and vomiting were found for the intravenous sedation group and one complication 

was reported in the IAL group for a patient who inadvertently received a double dose of lido

caine.3' 

Fractures are another feared category of complication in shoulder reduction. 

Kosnik et al. reported one Hill-Sach's lesion and one non-displaced greater tuberosity 

fracture on the postreduction radiographs.25 In our analysis these fractures were counted as 

complications. We do not agree with the authors on this point and consider these fractures 

to be a result of the patho-mechanism itself. We found in our review only one patient in the 

study by Beattie et al. who sustained a fracture of the neck of the humerus while undergoing 

Kochefs technique.' 

Neurological complications were described on two occasions. These were both based on 

axillary nerve damage. One was noted after the hanging arm method as described by 

Rollinson49 was applied and the other after using Kocher's method without traction4. 

In his thesis Visser concludes, having reviewed the literature and performing a cadaver study 

on neurological complications, that reduction methods using traction with the arm in (hyper) 

abduction gives the highest risk of nerve lesions.57 
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Methods using traction in a direction along a longitudinal axis or parallel to the body, like 

most of the Hippocratic methods, and the reduction method according to Kocher, seem to 

have a lower risk of neurological complications. 

Visser described denervation, confirmed by EMG investigation in 48% of 77 patients with 

a shoulder dislocation. However, he could not find any nerve injuries resulting from reduction. 

According to Visser, clinical prospective studies on the association between specific 

reduction methods and iatrogenic nerve lesions have not yet been performed.57 

It is difficult to draw conclusions from our systematic review regarding the use of any kind 

of analgesics or sedation. Most authors do agree that muscle spasm due to pain is the most 

important problem in reducing the shoulder. Some physicians advocate performing the 

reduction without medication in the acute phase direct after the dislocation.4 One article 

investigated the effect of using sedative medication on the success rate of an auto-reduction 

method.9 The authors found that success rates between the two groups did not differ sig

nificantly, and concluded that this auto-reduction method may be performed without any 

form of anaesthesia. 

Also the study of Berkenblit et al. showed clearly that most patients could be treated without 

analgesia.4 However, we should realise that all patients were treated within one hour after 

their injury and most were treated within 30 minutes. 

Nevertheless, in thirty of the forty-two cohorts in our review some form of sedation or 

analgesia was used in order to achieve muscle relaxation. This suggests that most physicians 

still prefer the use of medication to aid reduction. The average success rates calculated in 

our analysis for the different types of medication ranged from 78.8 to 92.5%. However, it 

should be noted that not in all 30 cohorts all patients were treated with the reported form of 

sedation. 

After reviewing the literature, we come to the conclusion that, given the small difference in 

success rates for the different analgesic categories, reduction without any use of sedatives or 

analgesics may be preferred to start with, because of the risk of possible complications due 

to medication. We have seen that intravenous sedatives and analgesics can give some side 

effects, such as nausea, central nervous depression and respiratory depression. 

On the other hand, if a physician still feels the need to use some form of pain relief or 

sedation, we recommend the use of IAL as a safer31 and equally25-33 or even more successful 

method14, compared to medication administered intravenously or regional nerve block. 

Furthermore, it is a more cost-effective method compared with intravenous sedation or 

analgesia.33 
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Finally, we could not find evidence for an association between recurrence rates and RT. 

based on our data. Only two authors (one referring to the other) mentioned the risk of recur

rent dislocations in association with the leverage method. This association could not be 

quantified as none of these authors provided actual numbers.35-46 

Based on our review of the literature on AFASD and RT the most important conclusion is 

that no evidence-based advice can be given regarding the optimal RT, due to the small 

number of scientifically well-designed randomised trials. The same holds for the use of any 

analgesic strategy. The small number of RCT's, and the wide variation in RT methods, 

patient populations, and forms of sedation or anaesthesia, limits our ability to objectively 

and scientifically evaluate our questions. Nonetheless, as for many orthopaedic interventions 

holds, it is good to demonstrate by a thorough review of the available literature that we do 

not have sufficient evidence to make clear statements about our orthopaedic treatment. Our 

daily practice is still often based on expert opinion rather than good evidence. 

Therefore, in order to decide on the preferred RT or anaesthetic strategy for specific patient 

categories, more prospective randomised clinical trials comparing different reduction 

methods or anaesthetic strategies should be performed in the future. Such research should 

be aimed at developing safe, fast, easy, cost-effective, and painless reduction methods. 
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Table 1. Thirty-tour articles included in our systemic review. 

Study Reference 
Design 

RCT 

CCT 
prospectief 

CCT 
retrospectief 

Beattieetal.(1986) 

Kosniketal.(1999) 

Uglow(1998) 

Gleesonetal. (1997) 

Royle(1973) 

Ceronietal. (1997) 

Lippie et al. 
(1991) 

Uncontrolled Bhan et al. (1994) 

prospective 

cohort studies 

Uncontrollec 

retrospective 

cohort studies 

Ito etal. (2001) 

Berkenblit (2000) 

Danzl etal. (1986) 

Goh etal. (1996) 

Kothari etal. (1992) 

McNamara(1993) 

Bogeretal. (1984) 

CanalesCorte(1989) 

Kuah (2000) 

McNair(1957) 

Noordeen (1992) 

Poulsen(1988) 

Fusco(1956) 

Parisien(1979) 

Yuen etal. (2001) 

Zahiri etal. (1997) 

Miricketal.(1979) 

Thakur(1990) 

Anderson et al.( 1982 

Gamavos(1992) 

Janecki etal. (1982) 

Johnson etal. (1992) 

LaceyT. etal. (1952) 

Rollinson(l998) 

Russell etal. (1981) 

Westinetal. (1995) 

No. 
Subjects 

111 

20 
29 

15 
10 

10 
10 

15 
11 
13 

70 
30 

52 
40 

27 

45 

28 

100 

51 

41 

57 

47 

128 

198 

100 

32 

23 

24 

130 

16 

23 

85 

14 

98 

75 

50 

187 

,8 

23 

76 

118 

Mean 
age 

52,5 

41 
41 

45 
40,3 

44» 
43.8 

-

43.8 

-

-
36,2 

41 

34 

34,6 

23 

55 

58 

37,5 

49.8 

-

48 

36 

41 

34,1 

24 

Reduction No disloc IAA Sed./Analg. Red. Success Compl 
Type Treated Time % 

Leverage 
Traction 

Traction 
Traction 

Leverage 
Leverage 

Not Appl 
Not Appl 

Leverage 
Leverage 
Leverage 

Traction 
Traction 

Not Appl 
Not Appl 

Combination 

Combination 

Leverage 

Leverage 

Scap. Man. 

Scap. Man 

Scap.Man 

Traction 

Traction 

Traction 

Traction 

Traction 

Traction 

Combination 

Combination 

Combination 

Combination 

Leverage 

Leverage 

Scap. Man. 

Traction 

Traction 

Traction 

Traction 

Traction 

Traction 

Traction 

56 
55 

20 
29 

15 
10 

10 
10 

15 
11 
13 

70 
30 

52 
40 

27 

45 

28 

100 

51 

48 

61 

47 

128 

198 

100 

32 

22 

25 

130 

16 

26 

85 

16 

51 

75 

50 

142 

18 

23 

76 

118 

9 

•> 

No 
Yes 

No 
No 

No 
Yes 

No 
No 
No 

Gen. Anaest. 

Combination 
None 

Inh. Gas 
Combination 

Nerve Block 
None 

Muscle Rel. 
Opiates 

Combination 

No None 
No ' MusleRel 

No 1 Opiates 
Yes j None 

-

-

-

3 

-

Nu None 

No 

Yes 

No 

No 

No 

No 

No 

No 

None 

None 

Opiates 

NSAIDS 

Combination 

Opiates 

Muscle Rel. 

Muscle Rel. 

No 1 Inh. Gas 

4.38 

1.5 

6,08 

1 

2,5 

No None 20 

No None 

No Combination 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

None 

None 

Combination 

Muscle Rel. 

Muscle Rel 

None 

Muscle Rel 

Gen Anaest. 

Combination 

Inh. Gas 

None 

Nerve Block 

Muscle Rel 

Combination 

5 

72 
70 

100 
78,2 

86,7 
100 

60 
80 

100 
100 

84,6 

61.4 
56.7 

7519 
100 

100 

91 

82 

78 

78,4 

96 

79 

92 

83 

93,4 

90 

72 

74 

92 

100 

87,5 

84,6 

81 

100 

92 

94.5 

100 

86 

100 

91 

89,5 

97 

1 
0 

0 
2 

0 
0 

0 
0 

0 
0 
0 

0 
0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 
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Table 2. Results for the different categories of reduction techniques 

Reduction techniques Traction Leverage Combination Scapular Not 
technique Manipulation applicable 

Number of cohorts 

Average succes level 

Reduction time (min) 

(n=8) 

18 

84.9% 

56.7-100 

7,6 

(n=4) 

Complications (n=25) 

fracture 2 

neurological 1 

vascular 0 

medication 0 

10 

88,4% 

72-100 

4,4 

(n=l) 

6 

92.5% 

87.5-100 

4 

86,4% 

78.4-96 

3,1 

(n=3) 

4 

78,8% 

60-100 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 

Table 3. Success levels for the different categories of reduction techniques and 
sedation/analgesia methods. 

Reduction techniques 

Number of cohorts 

Succes level 

without anaesthesia 

(n=!2) 

Succes level with 

combination anaesthesia 

(n=8) 

Succes level with 

with muscle relaxation 

(n=8) 

Succes level with 

opiates/ NSAID 

(n=5) 

Succes level with 

general anaesthesia 

(n=4) 

Succes level with 
inhalation gas 

(n=3) 

Succes level with 

nerve block 

(n=2) 

Traction 

18 

80.3% 

61.4-100 

(n=5) 

94,3% 

74-100 

(n=4) 

80,3% 

56.7-92 

(n=4) 

-

82.2% 

70-94.5 

(n=2) 

89.7% 
86-93.4 

(n=2) 

91% 

(n=l) 

Leverage 

10 

91% 

82-100 

(n=2) 

92,3% 

84,6-100 

(n=2) 

90.5% 

81-100 

(n=2) 

89% 

78-100 

(n=2) 

72% 

(n=l) 

86.7% 

(n=l) 

-

Combination 
technique 

6 

94.3% 

91-100 

(n=3) 

87,5% 

(n=l) 

84,6% 

(n=l) 

-

100% 

(n=l) 

-

-

Scapular 
Manipulation 

4 

-

96% 

(n=l) 

92% 

(n=l) 

78,7% 

78.4-79 

(n=2) 

-

-

-

Not 
applicable 

4 

85.5% 

80-91 

(n=2) 

-

-

75% 

(n=l) 

-

-

60% 

(n=l) 
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Abstract 

Aim: 

To collect information about the management of patients with acute first-time shoulder 

dislocations by (orthopaedic) surgeons in the accident and emergency departments of Dutch 

hospitals. 

Design: Questionnaires were sent to 13 1 (orthopaedic) surgeons of 74 Dutch hospitals. 

Method: 
We enquired whether patients with acute first-time shoulder dislocation arc managed according 

to protocols in accident and emergency departments; which radiographs are deemed necessary 

before and after reduction; which reduction methods are generally performed, and what kind 

of pain relief or sedatives are generally administered. Furthermore, we enquired into the 

method and duration of immobilization after reduction. 

Results: 
The response rate was 73%. Sixty-five percent of the hospitals are used to managing acute 

first-time shoulder dislocation according to protocols. Making prereduction and postreduction 

radiographs is standard practice in almost all hospitals. The most favoured methods of 

reduction are those according to Kocher and Hippocrates. In 85% of the cases sedatives are 

administered before reduction, and in addition to that systemic analgesia is administered in 

30%, whereas intra-articular analgesia is preferred in 25% of cases. 

Conclusion: 
Apparently, a protocol for management of acute first-time shoulder dislocation is not stan

dardly available in all hospitals. On the basis of current literature and the results of this 

questionnaire it may be useful to establish a guideline for diagnostic procedures and the 

management of acute first-time shoulder dislocation in the accident and emergency department. 

Keywords: Acute first-time shoulder dislocation, Netherlands, Questionnaire 
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Introduction 
Acute first-time shoulder dislocations (AFSDs) are frequently seen in accident and emergency 

departments (A&Es). Shoulder dislocations comprise approximately 10% of all shoulder 

traumata, and approximately 50 % of all dislocations concern the shoulder. Incidence rates 

of 8.2 to 24 per 100.000 inhabitants per year are mentioned in the literature, of which 10 

cases are first-time shoulder dislocations per 100.000 inhabitants per year.1"-*1 Evidently, a 

standard procedure for managing this kind of injury is still lacking. The aim of this study 

was to record how this particular trauma is currently being managed by (orthopaedic) surgeons 

in the clinical setting of Dutch A&E's. The results of the questionnaires are outlined in this 

article. 

Material and Methods 
In October 1998 questionnaires were sent to 67 surgeons and 64 orthopaedic surgeons in 74 
Dutch hospitals (eight university hospitals) regarding the acute care, treatment and after-
treatment of acute first-time shoulder dislocations in the Netherlands. Of the 74 hospitals we 
wrote to, 36 are teaching hospitals for surgery, 20 are teaching hospitals for orthopaedics, 
31 are non-teaching hospitals for surgery, and 44 are non-teaching hospitals for orthopaedics. 
In 57 hospitals both surgeons and orthopaedic surgeons received a questionnaire. Only those 
departments were selected that arc actively involved in trauma care. 

Results 
We received completed questionnaires from 54 out of 74 hospitals, which is a response rate 
of 73%. Seven university hospitals and 47 peripheral hospitals responded, the latter comprising 
15 teaching hospitals for surgery and orthopaedics, 17 teaching hospitals for surgery, two 
teaching hospitals for orthopaedics, and 13 non-teaching hospitals for surgery or 
orthopaedics. On average, the respondents manage 13000 trauma patients per year per 
hospital in A&E. The response of (orthopaedic) surgeons to the questionnaire was 65% 
(85/131). 

Questionnaire 
The questions were answered as follows: 

1. How many patients with shoulder dislocations present in A&E per year? 
Some 42 of the 85 respondents (49%) answered this question. Estimated amounts average 

57 per year, ranging from 11 to 200. 

2. What percentage of these shoulder dislocations is primary? 
A total of 43 of the 85 respondents (51%) answered this question. The estimated percentage 

of first-time shoulder dislocations is approximately 76 %. 
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3. Is a protocol regarding the management of shoulder dislocations available in A&E? 

In 35 out of 54 hospitals (65 %) a protocol is available for the management of acute shoulder 

dislocations in A&E. 

4. How do most shoulder dislocations occur? 

According to 72 of the 85 respondents (85 %) most shoulder dislocations occur during sports 

activities. 

5. Which reduction methods are preferred? 

According to 31 of 82 respondents (38%) the preferred primary reduction method is the 

Hippocrates method: applying traction to the arm whilst the heel of the surgeon's foot is 

placed in the axilla. Thirty respondents (37%) preferred the Kocher method (lever technique 

whereby the arm is successively rotated externally, brought in adduction, and then rotated 

internally). The Stimson method (hanging arm), and the elevation method are preferred as a 

primary technique by ten and eight respondents, respectively. 

6. Are analgesia and/or sedatives being administered prior to reduction? 

A total of 69 of the 83 respondents (83%) administer sedatives before reduction. Twenty-five 

of the respondents only administer sedatives, 26 administer systemic analgesia in addition 

to sedatives, and 18 administer intra-articular analgesia in addition to sedatives. Apparently, 

14 respondents do not administer sedatives at all. Six out of 83 respondents only administer 

systemic analgesia, and three only intra-articular analgesia. 

7. Are prereduction and postreduction radiographs necessary? 

According to 81 of 84 respondents radiographs must always be made before reduction, the 

remaining three indicated that radiographs are not necessary in the case of recurrent dislocations. 

All respondents (n=84) acknowledge the importance of postreduction radiographs. 

8. Is immobilisation indicated following reduction? If so, how, how long, and does age 

have an influence on the length of immobilisation? 

All 84 respondents advise immobilisation after reduction of the dislocated shoulder. Of the 

respondents, 39 (46%) make no distinction between age with regard to length of immobili

sation, 41 out of 84 respondents (49%) advise a short period of immobilisation for the elderly. 

A majority of 57% (47 out of 83) recommend immobilisation for the duration of 2 to 4 

weeks. Thirty percent (25 out of 83) recommend only short immobilisation (up to 2 weeks). 

9. Do you recommend physical therapy? 
Sixty-five percent of the respondents (54 out of 83) do not prescribe physical therapy as an 
after-treatment of AFSD; the others prescribe this during and after the immobilisation period. 
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10. Could you classify complications according to incidence rate in patients younger 
than 30 years, and in patients older than 50 years? 
A pre-printed list of possible complications associated with this particular injury was 
enclosed with the questionnaire in order to record the complications successively. 

According to 44 of 77 respondents (57%) the most common complication in patients under 

the age of 30 is recurrent dislocation. The remaining complications are consecutively: 

greater tuberosity fracture, and glenoid fracture. 

Neurogenic lesion and rotator cuff tear are seen equally often. According to 35 of the 75 

respondents (47%), greater tuberosity fracture is the most commonly seen complication in 

patients older than 50 year, whereas rotator cuff tear is in the second place, followed by 

glenoid fracture. Next are the neurogenic lesions and recurrences. 

11. Is a stabilising operation indicated with acute first-time shoulder dislocations? 
If so, what are the criteria and would you opt for open or arthroscopic approach? 
Seventeen out of 84 respondents (20%) assess that there is an indication for a stabilising 

operation with AFSD (seven surgeons, ten orthopaedic surgeons). 

Shoulder stressing sports and sports played on a professional level constitute the deciding 

criteria for performing an operation according to 50% of the respondents. Age is also an 

essential factor. According to the results of the questionnaire, 81% consider an age less than 

30 years a valid criterion for contemplating a stabilising operation. 

12. Case report: 17-year-old man, an active high-level handball player, and a 47-year 
old housewife, both with acute first-time anterior shoulder dislocation. What would 
you recommend following reduction? 

Six out of 83 respondents (7%) managed the 17-year old handball player by performing an 
immediate arthroscopic stabilising operation. Some 68 of the other 77 respondents opted for 
conservative treatment in the first instance, while considering a stabilising operation only 
after a possible second or third dislocation (33/68 arthroscopic and 35/68 open). 
The remaining nine respondents reported that the decision is made by the attending surgeon 
or alternatively, the patient is being referred to an orthopaedic surgeon. No respondent 
would recommend an immediate operative treatment in the 47-year old housewife. 
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Discussion 
Our objective was to collect information about the management of patients with an AFSD 

by (orthopaedic) surgeons working in accident and emergency departments (A&E's). This 

has not been conducted earlier in the Netherlands. The response of hospitals was relatively 

high (73%). Despite the fact that physicians receive questionnaires on a regular basis, the 

response of physicians was 65%. Unfortunately, as a result of incomplete data and the low 

response to the questions about the exact numbers of patients with AFSD in A&E's, and the 

incidence rates of AFSD, we were unable to make valid statements about these issues. 

According to the respondents, shoulder dislocations generally occur during sports activities 

in 85% of the cases. On the whole this percentage is rather high. Data of the Dutch 

Consumer and Safety Foundation demonstrate that sport causes shoulder dislocation in 

young patients between 13 and 24 years in approximately 42-48% of cases. 

In the elderly patient, shoulder dislocations are mainly attributed to a fall in the home. 

Protocols with regard to the management of shoulder dislocations are only available in 65% 

of the hospitals. Generally, more than one method of treatment may be found in protocols, 

particularly with regard to analgesia or sedatives and methods of reduction. The results of 

the questionnaire demonstrate that 84 % of the respondents prefer to administer systemic 

sedation before reduction. Only three respondents administered nothing but intra-articular 

analgesia before reduction. Nevertheless, it was demonstrated in two prospective studies that 

compared with intravenously administered sedation, intra-articular analgesia is easy to 

administer, does not lead to complications, does not hinder reduction, and reduces the length 

of the treatment.6-7 

All the respondents thought it necessary to make a postreduction radiograph. However, 

multiple studies show an over utilization of radiographs in AFSD.8"12 According to Roberts 

and Hedges the reason for obtaining radiographs after the reduction of an AFSD is based on 

traditional teaching in orthopaedics and emergency medicine.1' So, we can question ourselves 

how useful it is to make a postreduction radiograph on a patient with an AFSD. 

All shoulders are immobilised after reduction; in 57% of the cases ranging from 2 to 4 

weeks. In elderly patients, the length of immobilisation is shorter in order to reduce the risk 

of a stiff shoulder.13 However, the method and the length of immobilisation do not appear to 

have an effect on the risk of recurrence.14"18 On the other hand, the literature demonstrates 

a reduced risk of recurrence after 3 weeks of immobilisation followed by intensive exercise 

therapy.'9 

The results of the questionnaire indicate that 65% of the (orthopaedic) surgeons do not 

prescribe physical therapy after dislocation of the shoulder. A recurrence rate of 92% has 

been recorded in patients under the age of 20 years. Consequently, this is the single most 

important complication in this particular age group.8-15-18,20-24 J^Q rotator cuff tear appears 
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to be the most important complication in elderly patients, whereas the likelihood of recurrence 

is reduced in this age group. Morbidity is prolonged as a result of rotator cuff tear.22'25'26 

Apparently, the respondents recognise the implications of rotator cuff tear in elderly 

patients. 

Several studies indicate that immediate arthroscopic stabilisation of AFASD appears to have 

promising results in young patients.23'24'27-28 The results of our questionnaire demonstrate 

that only a small percentage of respondents would perform an immediate stabilising operation 

in a young handball player after an AFASD. Not one respondent would consider performing 

an immediate stabilising operation in an older housewife. 

The results of this study should be interpreted with due caution. As is the case with any 
questionnaire, respondents may answer according to what they assume the inquirer would 
like to hear. This makes the results of a questionnaire not fully reliable. The response was 
fairly good, although not 100 %. Consequently, we cannot extrapolate the situation in the 
Netherlands from our findings. Furthermore, we have been working with patients who 
presented at Dutch A&E's. whereas sometimes patients are being treated in a primary care 
setting. 

This study demonstrates a variation in response to the questionnaire. For example, only 35% 

of the respondents prescribe physical therapy. Furthermore, the study demonstrates that a 

protocol for management of AFSD is not available in all hospitals. However, the majority of 

respondents prefer systemic sedation before reduction, always make postreduction radio

graphs, and always immobilise the shoulder. Apparently, based on the literature to date, the 

prevailing management with regard to diagnostics and treatment of AFSD is inadequate 

in many hospitals. 

It should be realized that on the basis of our review of the literature on AFSD and reduction 
techniques; we found only seven comparative study designs in the 58 articles reviewed.29 

Three of these were randomised clinical trials (RCTs).30"32 Only one RCT compared two 
reduction techniques.30 The other two RCTs were conducted to compare the use of different 
analgesics while different reduction techniques are performed.31-32 We suggest that more 
RCTs and cost evaluation studies on this subject are needed to validate the findings on the 
management of treatment of the AFSD. This should be an important first step before the intro
duction of guidelines based on the results of good prospective randomized trials. In the mean
time, we propose that we could start to make guidelines for the diagnostics and management 
of AFSD in the Netherlands based on the best level of current evidence-based practice. 

Several organisations are currently involved in establishing these guidelines; the CBO (central 

policy unit), the Dutch Society of Orthopaedists, the Dutch Society of Surgeons, the National 

Society of General Practitioners, and representatives of sports physicians and physical 

therapists. 
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Abstract 

Objective: 

The main objective of our study was to determine the incidence and clinical significance of 
abnormalities seen on radiographs taken in the emergency department in patients with acute 
first-time anterior shoulder dislocations (AFASD). 

Design: Retrospective study. 

Method: 

Evaluation of the value of pre- and postreduction radiographs in 72 patients with an acute 
first-time anterior shoulder dislocation. The inclusion criteria for this study were: patients 
with an AFASD, pre- and postreduction radiographs and a medical record. A radiologist and 
orthopaedic surgeon who were blinded to the original interpretations separately reviewed the 
standard pre- and post-reduction radiographs. 

Results: 

Seven prereduction radiographs (10%) were suspect for having a glenoid rim fracture. Two 
of these were visible on the postreduction radiographs. In one case a fracture of the glenoid 
rim was seen on the postreduction radiograph that was not seen on the prereduction radiograph. 
Ten cases (14%) were suspect of having a greater tuberosity fracture on the prereduction 
radiograph. Seven (10%) could be confirmed on the postreduction radiograph. None of the 
fractures altered the management of the AFASD. Eighty-six percent of the postreduction 
radiographs were reviewed as normal. 

Conclusions: 

We conclude that there is an over utilization of radiography in patients with an AFASD in 
the emergency room setting. In our study we did not find any fracture that altered the initial 
treatment. The prereduction radiograph showed that in 10% of the patients a wrong diagnosis 
was made due to difficulty in interpretation of the radiographs. 

Keywords: Anterior shoulder dislocation; pre - and postreduction radiographs; glenoid rim 
fractures. 
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Introduction 
Anterior shoulder dislocation is the most common dislocation of the human joints. The 
reported incidence of acute first-time anterior shoulder dislocations ranges from 1 to 2 per
cent.10' 24 Many reduction methods have been advocated for this injury.16 After reduction 
of the shoulder in the emergency department the present standard procedure is a postreduc
tion radiograph. The reason for this is to demonstrate that the dislocation has been reduced 
and that no fracture has occurred during the procedure. There is a growing interest in the 
usefullness of making (postreduction) radiographs in the treatment of patients with an anterior 
shoulder dislocation.7"9-22 We conducted a retrospective study to determine the incidence of 
clinically significant fractures or abnormalities seen on pre-and postreduction shoulder radio
graphs in AFASD. Furthermore, the literature on this subject was reviewed. 

Material and methods 
Approximately 13.000 patients with a trauma attends our emergency department yearly. 
From January 1991 untill July 1994 105 patients with 107 first-time AFASD visited the 
emergency department of our regional, teaching hospital. The inclusion criteria for this 
study were: patients with a AFASD, pre- and postreduction radiographs and a medical record. 
The minimum required radiographs for study inclusion consisted of an anterior-posterior 
view and a lateral or Y-scapular view of the affected shoulder pre- and post reduction. 
Each medical record was reviewed for age, sex, reduction method and fractures of the 
greater tuberosity, glenoid and coracoid process. An attending radiologist and orthopaedic 
surgeon, who were blinded to the original interpretations, separately reviewed the standard 
pre - and postreduction radiographs. 

Of the 105 patients with a AFASD that were reviewed, 72 patients were included into this 

study according to our inclusion criteria. In 8 of the 72 included patients we could not find 

the type of reduction method used in the medical record. Thirty-three patients had to be 

excluded for this study. Thirty-three patients did not have the required radiographs or the 

radiographs could not be found. 

The outcome was measured by: a) the incidence of fractures on the pre- and postreduction 

radiographs and b) the difference between the pre- and postreduction radiographs which 

might lead to a change in the treatment of the patient. 
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Results 
The final patient population in this study consisted of 72 patients with a mean age of 43,5 

years ( range, 16 to 87 years). There were 44 men and 28 women in this study. Several 

reduction techniques were used. 

The Kocher method was the most frequently used reduction technique in 44 cases (61%). 

The technique according to Hippocrates was used in 13 (18%) cases, the Stimson method in 

six (8%) and the Milch method in one case. In eight cases (11%) the method used for reduc

tion could not be determined. 

In three cases the first reduction attempt failed and a second attempt had to be carried out 

to achieve the reduction. No fractures were found on the pre- and post-reduction radiographs 

in these cases. In the medical record we could not determine wether the physician was clinical

ly confident of the reduction. 

Of the prereduction radiographs, 55 cases (76%) were reviewed as anterior shoulder dis
location without any fractures. Seven prereduction radiographs were interpreted with the 
suspicion of a glenoid rim fracture (10%) and 10 with a fracture of the greater tuberosity 
(14%). There were no fractures of the coracoid process or subcapital humerus seen on pre
reduction radiographs. (Table I) 

Of the postreduction radiographs, 62 cases (86%) were reviewed as normal. A glenoid rim 
fracture was found in 3 cases (4%) and a fracture of the greater tuberosity in 7 cases (10%). 
Once again, no fractures were found of the coracoid process or subcapital humerus. 
Two glenoid rim fractures that were suspected at the prereduction radiograph were visible at 
the postreduction radiograph. In one case a fracture of the glenoid rim was seen at the post
reduction radiograph that was not seen on the prereduction radiograph. In our opinion this 
fracture was not caused by the reduction method, but was missed on the prereduction radio
graphs due to the over projection of the humeral head. This small fracture had no therapeutic 
consequence. 

None of the fractures on the post reduction radiograph altered the initial treatment. All 

patients were discharged from the emergency department and were prescribed a shoulder 

sling. All patients were referred to the orthopaedic outpatient clinic for follow-up. In 3 cases 

of our study there was a difference in judgment of the prereduction radiographs between the 

radiologist and the orthopaedic surgeon. Two cases were concerning a glenoid rim fracture 

and one case was concerning a greater tuberosity fracture. In all cases of disagreement, the 

judgement of the orthopaedic surgeon on the prereduction radiograph was the same as his 

judgement on the postreduction radiographs. All the postreduction radiographs were inter

preted in the same way by both the radiologist and the orthopaedic surgeon. The above 

shows the difficulty in judging a glenoid rim fracture on the prereduction radiograph. 
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Table I. Findings on pre- and postreduction radiographs in patients with AFASD 

AFASD 
n=72 

No fractures # 

Glenoid rim # 

Greater Tuberosity # 

Coracoid process # 

Subcapital humurus # 

Prereduction 
radiographs 

55 76% 

7 10% 

10 14% 

-

-

Postreduction 
radiographs 

62 86% 

3 4% 

7 10% 

-

-

Discussion 
Many studies in the past show an over utilization of radiographs in anterior shoulder dislocation. 
1,7,8,17,22 According to Roberts and Hedges, the reason for obtaining radiographs after reduction 
of an anterior shoulder dislocation is based on traditional teaching in orthopaedics and emer
gency medicine.17 Other reasons given for making postreduction radiographs is to confirm 
the reduction and to detect fractures of the glenoid and proximal humerus.4'5-20 Greater 
tuberosity fractures in association with AFASD are not rare.15-18 The tuberosity fragment 
usually reduces into an acceptable position after reduction of the shoulder. The diagnosis of 
glenoid rim fractures is not always easily made on the AP view radiographs. It should be sus
pected when there is an interruption on the dense subchondral line on the AP view. Glenoid 
fragments greater than 25- 33 % of the glenoid surface should be treated operatively.3 

Based on literature, the risk of causing a fracture during a reduction technique is very 
low.2-7-11-14,15.16,25 Despite the fact that the Kocher method, known as one of the more trau
matic methods, was the most frequently used in our study, we did not find any fractures 
caused by this reduction method. Another reason for making postreduction radiographs 
could also be for medico-legal purposes. 

Harvey et al. questioned if postreduction (AP and Scapular Y view) radiographs are useful 

in uncomplicated anterior shoulder dislocation.7 They stated that regardless of the method 

used, successful reduction is nearly always clinically obvious to the physician and patient. 

There is often a palpable sensation as the humeral head slides back into the glenoid. The 

patients shoulder contour is restored and the patient moves his arm freely and subjectively 

confirms re-location.3-7-18 In their study of 69 cases of anterior shoulder dislocation (only 

59% were AFASD) they found on the prereduction radiographs of three cases a glenoid rim 

fracture, in three cases a fracture of the proximal humerus and in five cases a Hill-Sachs 

deformity. Two Hill-Sachs lesions were not seen on the prereduction radiographs but did not 

change the treatment in the emergency department. In two cases there was a persistent 

shoulder dislocation at the postreduction radiograph. However, in both cases the physician 

was not sure of the success of the reduction. Ninety-four percent of the postreduction radio-

139 



Chapter 8 

graphs confirmed the reduction and showed no new fractures. They concluded that postre

duction radiographs were more useful than prereduction in showing Hill-Sachs lesions; how

ever these radiographs did not alter the final treatment. 

Hendey and Kinlaw reported in their retrospective study of 131 patients with 175 anterior 

shoulder dislocation that no fractures were caused by reduction of the dislocation.8 They 

mentioned that a potential reason for obtaining postreduction radiographs at some point is 

the prognostic value of finding Hill-Sachs or Bankart lesions. These lesions are sometimes 

associated with an increased rate of recurrent dislocation. They may be more easily detected 

on postreduction films.4-5-12-13-19 He found in 14 cases a new Hill-Sachs lesion on the 

postreduction radiographs. These findings did not change the treatment. Therefore he also 

questions the usefulness of postreduction radiographs. In Hendey's prospective study on this 

subject he found that physicians are highly accurate in the clinical determination of shoulder 

dislocation.9 When clinicians were confident of successful reduction, they were correct in 

83 of the 84 cases. A derived algorithm would have reduced radiographs by 51%. 

Tannebaum et al. in their retrospective study of 128 patients with anterior shoulder dislocation 
found, as the three above mentioned studies, that postreduction radiographs did not show any 
new clinically significant fractures which altered the management of the patient in the 
emergency department.23 

Sinister et al., described 40 of 59 cases in which experienced emergency physicians were 

certain of an anterior shoulder dislocation by clinical examination alone.22 All 40 cases were 

found to have a dislocation of the shoulder and the prereduction radiograph did not affect 

management of the injury. They concluded that when the experienced emergency physician 

is certain of the diagnosis of anterior shoulder dislocation prereduction radiography delays 

treatment and does not alter management.22 We have to note that in our hospital, as in many 

others, there is a wide range of experience of the physicians who work in the emergency room. 

From our study, we can conclude that the prereduction radiograph showed in 10% of the 

cases that a wrong diagnosis was made due to difficulty in interpretation of the radiographs. 

However, 76% showed no abnormalities on the prereduction radiograph. The postreduction 

radiograph was normal in 86% of the cases. Only 10 of the 72 patients (14%) showed a frac

ture. In our study we did not find any fractures that altered the initial treatment. 

Our retrospective study differs from the other mentioned studies in the fact that all cases in 

our study are AFASD. Furthermore, we did not have a clinical evaluation of diagnosis in 

dislocation or fracture and we did not classify for any Hill-Sachs lesions. 

There are some limitations in our study. Firstly, the retrospective design of the study. 

Secondly, standard postreduction radiographs were taken and no specialized views of the 

shoulder were made after reduction. We should realize that the normal AP and the scapular 
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Y view gives a lower incidence of glenoid rim fractures in contrast to specialised views such 
as the apical oblique view and the 45° cranio-caudal view.6-21 Finally, we could have introduced 
an observer bias, because the radiologist and orthopaedic surgeon were selected to review 
the radiographs. However, both were blinded from the earlier review results of the pre- and 
postreduction radiographs. 

The advantages for patients of restricting radiographs are, reducing significant waiting time 
in the emergency and radiology department, as well as, less exposure to radiation and also 
diminishing the hospital costs. 

Prereduction radiographs are difficult to interpret as shown in our study, especially when 
concerning glenoid rim fractures. This is predominately due to the poor quality of the initial 
radiographs and the "changed anatomy" in which the humeral head projects in front of the 
glenoid in patients with anterior shoulder dislocation. 

The postreduction radiograph can confirm a reduction of the anterior shoulder dislocation. 
However, if the physician and patient are sure of a reduction and the postoperative shoulder 
function is restored, a postreduction radiograph adds no new information.9'22»23 

According to Hendey postreduction radiographs should only be obtained in the setting of a 
fracture dislocation and whenever the physician is unsure of joint postion.8-9 

Theoretical disadvantages of using only a postreduction radiograph are: that one cannot 
determine whether a fracture is caused by the reduction method and the lesser experienced 
physicians are sometimes not sure if they are dealing with a subcapital humeral fracture 
instead of a dislocation of the shoulder. 

In other words we can question ourselves as to how useful it is to make only a postreduction 
radiograph from a patient with an anterior shoulder dislocation. Based on recent literature it 
is even questionable if we should make radiographs at all in patients with an anterior shoul
der dislocation and an uncomplicated reduction with a good function after the reduction.7"9-23 

We can conclude that despite the fact that there could be an associated fracture on the pre

reduction radiograph, this fracture did not change the treatment after reduction of the shoulder 

dislocation. 

Furthermore, based on literature and our study, we feel that it is not necessary to make a 

postreduction radiograph after a normal reduction in a patient with an AFASD without 

fractures. It should be stressed that the physician should be sure of the reduction of the 

shoulder. However, further prospective and cost evaluation studies are required to validate our 

findings and to answer these remaining questions. Overutilisation of radiographs in patients 

with AFASD in the emergency department, still remains our general agreement. 
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Abstract 

A prospective arthroscopic cohort study was conducted on 31 patients with an acute first-

time anterior shoulder dislocation (AFASD). The patients were between 16 and 39 years of 

age. The mean age was 24 years. They had no history of shoulder problems. All patients 

were evaluated after 1. 2 and 5 years. The Constant score and Rowe score, the recurrence 

and instability rate were evaluated, as well as patient's satisfaction and sports participation. 

We conclude that after a prolonged follow-up an increase in the instability rate in young 

patients with AFASD may become apparent. The overall instability rate was 55% (17/31) 

after 5-year follow-up. In patients younger than 18 years the instability rate was 71% (5/7). 

Age was the only predicting factor in shoulder instability. The mean Rowe score was 87 (67-

100. sd. 14). Three patients (n=31) had undergone a stabilisation operation after 5-years fol

low-up. The intra-articular pathology (type of Baker lesion) found at arthroscopy could not 

predict shoulder instability. We could not find a correlation between sporting activities and 

shoulder instability. Based on our results it appears unlikely that arthroscopic lavage may 

reduces redislocalion rates after AFASD in the young patient. 

Introduction 

Anterior shoulder dislocation is the most common dislocation of the human joints with a 
reported incidence of 1 to 2 percent in the general population.'2.13.21.24.26.32 j | i e prognosis 
of recurrence after an acute first-time anterior shoulder dislocation (AFASD) in young 
patients is reported to be between 17 % and 96 o/0 4,10,11,15,16,19,23,28,33,36,38,42 A g e a n d 

athletic participation are prognostic factors in recurrence. 10-12.14-16.28.30.33.36 ^n unstable 
shoulder with a limited range of motion is very disabling for young sportsmen with overhead 
activities. The best treatment of acute first-time anterior shoulder dislocation (AFASD) in 
young patients still remains a debatable issue. Some studies describe the arthroscopic eval
uation or treatment of AFASD. 1-3.19,25.30,31.38-41 However, most have a short follow-up. 

The Swedish study of Hovelius is the only published long-term (10-years) follow-up study 

of patients with AFASD. '6 We may regard his study as the "natural history" for patients with 

AFASD 

We performed a prospective arthroscopic evaluation cohort study of patients with AFSAD 

to determine: 

• the incidence of recurrence and instability after 1, 2 and 5 years of follow-up. 

• the intra-articular pathology of the shoulder in patients with AFASD. 

Furthermore, we tried to answer the question whether intra-articular pathology of the 

shoulder can predict the recurrence and instability rate in this patient population. 
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Materials and methods 

From January 1991 to July 1994 we treated 105 patients with 107 acute first-time anterior 
shoulder dislocations (AFASD) in the emergency department of our regional, university-
affiliated hospital. Thirty-one patients with AFASD were included in this study. They all met 
the following inclusion criteria: 

1. An acute first-time anterior shoulder dislocation. 

2. Age between 15 and 40 years. 

3. Dislocations without fractures. 
4. Patients without a history of shoulder problems. 

All patients gave informed consent. Of the 105 patients, 50 patients were older than 40 
years; 7 patients had fractures (5 greater tuberosity - and 2 glenoid fractures); 17 patients 
didn't give informed consent. So, 74 patients did not met the inclusion criteria and were 
excluded. The mean age at the first-time dislocation was 24 years (16-39 years). Sixty-five 
percent of the patients were 24 years old or younger. Thirty-six percent were 20 years old or 
younger. There were 27 men and 4 women. The right side was affected in 17 patients and the 
left in 14. Twenty-seven patients were right handed. The dominant side was dislocated in 19 
patients (61%). All patients had a traumatic shoulder dislocation. Seventeen patients dislo
cated their shoulder during sports activities, 7 at home, 4 during work and 3 in a traffic acci
dent. Twenty-two patients participated regularly in sporting activities. Apparently, soccer was 
a frequent cause of dislocation: in 7 out of the 22 patients with sporting activities. Shoulder 
stressing sports were done by 10 of the 22 patients. In all patients the shoulder dislocation 
was reduced in the emergency department. The reduction method according to Kocher was 
used in 25 patients, the Stimson method in 3 patients and in the other 3 patients the 
Hippocrates method and elevation method were used. The average time between disloca
tion of the shoulder and reduction was 99 minutes (range: 30 - 480 min.). Neurological com
plications were seen in 6 patients. Three patients had a neuropraxia of the axillary nerve 
(9.7%). Two patients had a neuropraxia of the ulnar nerve and 1 had temporary pallesthesia of 
the hand. 

Within 10 days after reduction of the dislocation an arthroscopy was performed under gen
eral anaesthesia in lateral decubitus position. The joint was lavaged without a pressure 
device. The intra-articular pathology found at arthroscopy was classified according to 
Baker.5 (Figure 1.) We only classified the pathology and washed out the haematoma. We did 
not perform a stabilisation procedure. There were no early complications related to the 
arthroscopy. All patients were followed for 1,2 and 5 years. The assessment was performed 
by (RLTS) according to the Constant score and Rowe score.8-28 Recurrence and instability 
(recurrence and subluxation) were evaluated, as well as patient's satisfaction and sports par
ticipation. 
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Figure 1: Classification 
according to Baker 
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Statistical methods. 
Simple cross tabulations are used to quantify the relation between discrete outcome variables 
(cf. "instability") and various discrete risk factors. The probability of a dichotomous outcome 
(cf. "instability") is estimated using a logistic regression model. A backward stepwise 
approach is applied starting with a model containing all risk factors under study ("age", 
"gender", "dominance" etc.). Non-significant factors are removed from the model. The 
(additional) effect of the Baker score is estimated by adding the variable "Baker" to the 
logistic regression model as a covariate and computing its regression coefficient and its 
significance. The average outcome on the various scoring systems (cf. "Rowe") is estimated 
in a multivariate analysis of variance incorporating the score as the dependent variable, the 
patient ID as a random factor and the follow-up period as a covariate. The effect of instability 
(correct for follow-up period) is estimated by adding the "instability" as a fixed factor to this 
model. The relative importance of each of the scoring systems is assessed by a discriminant 
analysis. Using the "instability" as the grouping variable, the various scoring systems were 
tested in a backward stepwise fashion for their discriminating performance in classifying the 
patient as stable or unstable at 5 years. 

Results 

Recurrence / Instability 
At 1-year follow-up 1 patient had a recurrence after 7 months, 2 patients had subluxations. 
The instability rate was 6.4% (2/31). The mean Constant score was 99 (95-100, sd. 1.7) and 
the mean Rowe score was 98 (67-100, sd. 6.5). At 2-year follow-up we found 6 recurrences 
and 8 subluxations. Four patients had recurrences and subluxations. On average recurrences 
occurred at 14 months (7-20 mths) following the first dislocation. Of the 6 patients with 
recurrences, 3 patients had 1 recurrence, 1 patient had 2 recurrences and 2 patients had 4 
recurrences. The instability rate was 32% (10/31). 

The mean Constant score was 99 (89-100, sd. 2.6) and the mean Rowe score was 93 (67-
100, sd. 11) At 5-year follow-up we found 12 recurrences. Thirteen patients had complaints 
of subluxation. Eight patients had subluxations with one of more recurrences, 5 patients had 
only subluxations. On average recurrences occurred at 27 months (7-50 mths). There were 3 
patients with 1 recurrence, 4 patients with 2 recurrences, 3 patients with 3 recurrences, 1 
patient with 4 recurrences and 1 patient with 5 recurrences. The instability rate was 55% 
(17/31) for the whole group. The mean Constant score was 98 (84-100, sd.3.9). The mean 
Rowe score was 87 (57-100, sd.14). Three patients (10%) had undergone a stabilisation 
operation during 5 years of follow-up. 
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Between 1 and 2-year follow-up 5 patients had a recurrence. Also between 2 and 5-year fol
low-up we found another 6 patients with recurrences. Two patients with a recurrence with
in 2-years follow-up did not develop new recurrences after 5-year follow-up. In the group of 
patients younger than 25 years. 10 out of 21 patients had a recurrence. This is different from the 
outcome in the group of patients older than 25 years since here only 2 out of 10 patients had 
a recurrence. 

Age /gender / R-L side 

In our material we observed an overall influence of age with regard to the recurrence and 

instability rate. The instability rate in patients older than 25 after 1. 2, 5 years of follow-up 

was: 0. 10%. and 30% respectively. In patients younger than 25 the instability rate was 10%, 

43%, and 67% respectively. 

Five of the 7 patients (71%) younger than 18 years had shoulder instability after 5 years. Of 

the 8 patients older than 27 only 3 had this instability. Apparently, there is a lower risk of 
instability with increasing age. (Table 1.) Seventy-five percent of the women and 52% of the 
men had instability after 5 years. The relative risk in women with regard to instability is 1.4. 
However, we should realise that since only 4 women were entered into the study, it follows 
that instability in one of the women would inevitable change the outcome of the entire group 

with 25%! There was no difference in instability rate between right and left side. 

The dominant side showed a higher instability rate (59%) versus non dominant side (25%). 
However, this non-dominant group is also small (4). 

Table 1. Age versus instability rate 

Age (x) 

x < 18 
18<x <21 
21 <x <27 
27 <x 

Instability rate 

5/7 71.4% 
5/8 62.5% 
4/8 50.0% 
3/8 37.5% 

Arthroscopy. 

At arthroscopy we found 19 patients with Baker III lesion, 8 patients with Baker II and 4 
patients with Baker I lesion. One patient had an associated SLAP lesion (Superior Labrum 
from Anterior to Posterior). Seven patients had partial rotator cuff tears and 29 patients had 
Hill - Sachs lesions. The mean age of patients with Baker III was 24 years (16-38 year), of 
Baker II 26 years ( 21-39 year) and Baker I 19 years (16-20 years). There is no correlation 
between age and type of Baker lesion. In this study we could not find a statistically significant 
correlation between Baker lesion and instability after 1. 2 and 5-year follow-up. Age was the 
most important predicting factor in instability. 
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Constant score / Row e score 
At follow-up the Constant score only changed by an average of 0.5 point each year. In con
trast the Rowe score changed by an average of 2.3 points each year. The Constant score 
decreased by 0.7 points a year in the group with instability. In the group without instability 
the Constant score remained virtually unchanged during follow-up. This difference in 
development is statistically significant. The mean Rowe score decreased by 0.5 a year. The 
mean Rowe score is 19 points higher for the stable versus instable patient population. Only 
the Rowe score was useful in predicting instability. The mean scores for the group with 
instability (n=l 7) after 5-year follow-up are: Rowe score is 77 (sd.11) and the Constant score 
is 96 (sd. 4.4). The mean scores for the stable group (n=14) are: Rowe score is 99 (sd.3.6) 
and the Constant score is 99 (sd.2.6). It follows that the Constant score was not a suitable 
method for assessing instability in our study. There is a clinically relevant and statistically 
significant correlation between patient satisfaction and the Rowe score. Patients who did not 
feel confident about their shoulder (n=5) at 5-year follow-up had a mean Rowe score of 66 
(sd.7.3). Statistically, this differs significantly from the group of patients who reported to 
feel confident about their shoulder (n=26). In this group the Rowe score was 91 (sd.1 1). 

Table 2: Recurrence rate, instability rate, Rowe score 

and Constant score after 1-, 2- and 5- years 

follow-up. 

Recurrence rate 

Instability rate 

Rowe score 

Constant score 

FU 1 
n=31 

1 
3% 

2 
6,4% 

98 
99 

FU2 
n=31 

6 

19% 
10 

32% 

93 
99 

FU5 
n=31 

12 
39% 

17 

55% 
87 

98 

Sporting activities 

In this study 22 patients were active in sports prior to the first shoulder dislocation. 

At 5-year follow-up 13 patients were still active in sports. (7 still played soccer), only 4 

patients participated in shoulder stressing sport. The group with instability (n=17) at 5-year 

follow-up consists of 4 patients without sporting activities and 13 patients with sporting 

activities. 

Of the group patients (n=9) without active sports participation, 4 patients had instability at 

5-year follow-up. There were 2 recurrences in this group.The group of patients with active 

sports participation (n= 22) had an instability rate of 59% (13/22) and a recurrence rate of 

45% (10/22). The mean age of the group with and without sports participation was 23 and 
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26 years. The patients without shoulder stressing sports had an instability rate of 58% (7/12), 

the patients with shoulder stressing sports had an instability rate of 60% (6/10). We could 

not find a statistically significant correlation between sporting activities and instability rate. 

Discussion 
Redislocation of the shoulder is the most frequent complication of the AFASD. Several 

studies showed that the age of the patient at the time of AFASD is the most important factor 

in predicting the risk of redislocation. '2.14-16.20.28.30.33,36 j n o u r study we also found that 

age was the most important prognostic factor in recurrent shoulder instability. In patients 

younger than 18 years the instability rate after 5-years of follow-up was 71% (5/7), compared 

to 55% for the whole group. For many years, the Bankart lesion, an avulsion of the labrum 

and capsule from the glenoid, was thought to be the "essential lesion" in anterior shoulder 

instability.6 It has been reported to be present at the time of surgery in more than 90% of 

these cases.9-28 Baker et al. established a classification system based on arthroscopic findings 

in a series of 45 patients with AFASD.5 All patients were younger than 30 years of age. 

Sixty-two percent had a complete capsule-Iabral detachment (type HI), 25% had a partial 

labral detachment (type II) and only 6 shoulders (13%) had capsular injuries without labral 

detachment. Others found in studies of arthroscopic evaluation of AFASD in almost 100 % 

of the cases a Bankart lesion.19-27-3-"' However, Molé, could not find an uniform pathology 

in his French prospective multicentre study of patients with AFASD.25 He concludes that a 

large variety of lesions associated with AFASD are revealed during arthroscopy. In the 

present study wc confirm these findings. We found the same spectrum of labral pathology 

with a full rupture of the labrum and capsule (Baker III) in 61% of the cases. In our study 

we could not find a statistically significant correlation between the Baker lesion and shoulder 

instability at 5-year follow-up. 

A Swedish prospective randomized multicentre study surveyed 30 patients, between 18 and 

30 years of age, found a lower rate of redislocation of the shoulder and a better range of 

motion in a group with arthroscopic lavage compared with a conventionally treated non-

operative group.39"41 The recurrence rate at 2-year follow-up was 20% (3/15) in the lavage 

group, compared with 60% (9/15) in the non-operative group. Similar low rates were reported 

by Molé and Te Slaa, in short term follow-up studies.25-34 Wintzell suggested that arthro

scopic lavage had a positive effect on the recurrence rate.40 However, on the basis of this 

present study we cannot support his theory. In our study the short follow-up time was the single 

most important factor in low recurrence and instability rates after 1 and 2-years of follow-up. 

In the last years, a few studies, particularly from the group of Wheeler and Arciero, showed 

a significantly reduced recurrence rate in patients with AFASD who had undergone an 

arthroscopic stabilisation. 1-4.9,30,31,38 They found recurrences in 85% of the non operatively 

treated patients versus 13% in the surgically treated group. It should be noted that their 

154 



A prospective arthroscopic study of acute first-time anterior shoulder dislocation 
in the young 

group consists of a patient population of highly trained military personell (cadets from West 
Point Academy) which is not representative of an ordinary patient population. Secondly, in 
their studies the groups were not randomized and thirdly, the duration of the follow-up studies 
was limited to 2 years.1-38 Recently, they published their 2-to 5-year follow-up results.9 We 
found also an abstract of the SECEC meeting in Nottingham describing a clinical randomized 
study of conservative versus operative (open) treatment of AFASD.17 At 24 months follow-
up the authors found a recurrence rate of 3% after primary open repair versus 51% after 
conservative treatment.17 

However, we found only one published prospective randomized clinical trial that compared 
arthroscopic stabilisation with a traditional, non-operatively treated group of patients younger 
than 30 years. In this study, with a minimum of 24 months follow-up, a statistically significant 
difference in rate of redislocation was found.19 Sixteen percent of the surgically treated 
patients had a dislocation whereas 47% of the non-operatively treated patients had a redis
location. There was also a statistically significant difference in disease specific quality of 
life, in favour of the operated group. They found convincing indications that the overall 
shoulder function was better in the stabilized group than in the non- operatively treated 
group.18 We agree with their clinical findings that many patients who have never sustained 
a redislocation of the shoulder might experience functional problems and will lower their 
work and sports demands because of shoulder instability. Therefore we should not evaluate 
this patient population merely in terms of recurrence rates, but on the basis of complaints of 
instability. In addition, we should include an evaluation of subluxations, patient's satisfaction 
and possible overhead work and sports participation. 

In our study we found a clinically relevant and statistically significant correlation between 

the Rowe score, patient's satisfaction and shoulder instability. We also agree with others that 

the Constant score is not a sensitive and discriminating score for assessing shoulder insta-

bility.7-8-41 At 5-year follow-up we found in our study an increasing recurrence and insta

bility rate in patients younger than 40 years with AFASD. In the whole group the recurrence 

rate increased from 3 to 39%». Age was the most important predicting factor in shoulder 

instability. There is a trend that the affected dominant side has a correlation with instability. 

Gender, R-L side, had no influence on the instability outcome. The overall recurrence rate 

after 5 years is relatively low compared with most other studies. The reason for this might 

be twofold: the age of our patient population is up to 40 years and their daily routines are 

not extremely demanding. In contrast with other published studies we could not support 

findings that the majority of the recurrences will occur within one year."'32 In our study 

50% of the recurrences occurred after 2-year follow-up. 
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We realize that our patient population is small, as is the case with most studies of arthroscopic 

evaluation, lavage, and treatment. However, all patients have been followed in 1.2 and 5 year 

follow-up. To our knowledge, there is no other published study about arthroscopic evaluation 

of the AFASD with a systematic and complete follow-up of instability of the shoulder and a 

minimum follow-up of 5-years. 

In most studies of AFASD the majority of the patients were active in sports prior to the first 

traumatic dislocation. 1-3,19,41 Some studies showed that many patients do not appear to 

achieve the same sports level as they had prior to AFASD.22--50 Whether sporting activities 

influence the instability rate following AFASD is still an issue of debate. Simonet and 

Cofield found a clear correlation of sport participation and a higher recurrence rate in young 

patients with AFASD.53 Hovelius and others could not support this theory"-16-20 In the 

present study we could not find a statistically significant correlation between sporting 

activities and higher instability rates. The age factor combined with sporting activity 

plays a major role. 

The question remains whether immediate operative treatment will chance high instability 
rates. Recent studies showed that immediate stabilisation will lower recurrence rates from 
80% to 10 % after arthroscopic stabilisation.1-3-19-22-30-31-38 

These studies have the aforementioned disadvantages and have short follow-ups. However, 
the results of Kirkley's (randomized) study and our study might be indicative for a trend to 
a more aggressive approach in order to decrease the instability rate in young patients, as well 
as improving the overall shoulder function. Further randomized studies are still required to 
determine the age at which immediate repair is necessary in a general population with 
AFASD. 

We conclude that after a prolonged follow-up an increase in the instability rates in young 

patients with AFASD may become apparent. The overall instability rate in patients younger 

than 40 years is 55% after a 5-year follow-up period. The intra-articular pathology (type of 

Baker lesion) could not predict shoulder instability. Age was the single most relevant factor 

in developing shoulder instability. We could not find a correlation between sporting activities 

and shoulder instability. Based on our results it appears unlikely that arthroscopic lavage 

reduces redislocation rates after AFASD in the young patient. 
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Abstract 

We report the results of our study of 105 patients with 107 acute first-time anterior shoul

der dislocations (AFASD) seen in the period between 1 January 1991 and 1 July 1994. In 34 

% of the cases AFASD occurred during sports activities and in 28 % at home. Sport was the 

most frequent cause of AFASD in patients less than 40 years of age and in men. In patients 

older than 40 years of age and in women the dislocation occurred most often at home. The 

mean time of follow-up was 71 months with a minimum time of 46 months and a maximum 

of 91 months. The overall recurrence rate was 26%. Age was the most significant prognostic 

factor in recurrence with 64% recurrences in patients less than 20 years of age and 6% in 

patients older than 40 years of age. Statistically, there was no difference in recurrence rate 

between patients with sports activities and patients without sports activities. For the total 

group the mean Rowe score was 87 (range 15-100). Associated fractures were found in 19% 

and nerve injuries in 21% of the cases. There were no greater tuberosity fractures in patients 

with a recurrence (n=28). By contrast, all of the greater tuberosity fractures were found in 

patients without a recurrence (n=79). At follow-up we found that 34% did not return to their 

former place of work, in only 2% of the cases this was due to the affected shoulder and in 

32% because of other reasons. In this study bilateral dislocation was found in 9% of the 

cases. The recurrence rate in this subgroup was 50%. 

Introduction 
According to Hovelius acute first-time anterior shoulder dislocations (AFASD) have a 1,7% 

incidence in the general population and an incidence of 8 % in a selected group of ice hockey 

players.1-2 Kroner found in his epidemiology study of AFASD in Denmark an overall inci

dence rate of 17/100.000 per year.3 AFASD can result in different complications depending 

on the age of the patient. In the young patient recurrent instability is the most frequent 

complication.4"11 However, we should realise that recurrence is not the only risk following 

an AFASD. Kirkley reported that even young patients without redislocations do not have a 

normal shoulder function. Based on her "disease specific quality of life scale" she found a 

mean deficit of 15% in patients without a recurrence following AFASD.12 Patients older 

than 40 years of age often have other complications than recurrent instability, such as rotator 

cuff ruptures, a fracture of the greater tuberosity, or nerve injury.The most consistent and 

significant factor influencing the prognosis of shoulder dislocation is the age of the patient 

at the time of the primary dislocation.4-" In some reports sports activities are also seen as 

a prognostic factor for recurrence following an AFASD.1013 We reviewed a series of 233 

shoulder dislocations at our emergency department and report here our results of a retro

spective study of all the acute first-time anterior shoulder dislocations (AFASD) that we have 

treated. 
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In this group we analysed recurrence rates, the influence of age, sports activity related to the 

recurrence rate, complications (fracture, nerve injury), return to work and operations due 

to recurrent instability. Also, we evaluated the subjective experience of the patient, that is to 

say, whether they still feel confident about using their injured shoulder. Furthermore, we 

analysed a (sub) group of patients with bilateral dislocations. 

Materials and methods 
All the patients with a shoulder dislocation who attended our emergency department of the 
regional hospital Reinier de Graaf Groep in Delft between 1 January 1991 and 1 July 1994 
were identified. One hundred ninety-eight patients with 233 dislocations of the shoulder 
were treated. Of the 233 shoulder dislocations 133 (131 patients) were first-time dislocations 
of the shoulder (57%) and 100 (77 patients) were recurrent shoulder dislocations (43%). 
Of the latter 100, 10 patients were also seen with a first-time shoulder dislocation in the 
same period. There were 223 anterior shoulder dislocations (96%) and 10 posterior shoulder 
dislocations (4%). These were found in 154 men and 79 women, ratio 1.95:1. The mean age 
for the whole glenohumeral dislocation group (n=233) was 39 years (range: 11-88 years). In 
men the mean age was 32 years (range: 16-82 years). In women the mean age was 53 years 
(range 11-88 years). The recurrence group (n=100) had a mean age of 33 years (range: 11-
76 years). 

Of all the patients with an AFSD the medical records and radiographs were evaluated. At 
follow-up all patients with an AFSD (n= 131) were evaluated by a telephonic questionnaire 
that was carried out by the second author. At follow-up the patients were asked about their 
functional shoulder status, such as pain, function, instability, cause of dislocation, complaints 
of subluxation, recurrences, sports activities, work level, bilateral shoulder involvement 
(pain or dislocation), and (re-operation. Also, we evaluated the Rowe-score.14 Of the 131 
patients with 133 AFSD, 2 patients sustained a shoulder dislocation on both sides (2.3%). There 
were 129 anterior (97%) and 4 posterior (3%) AFSD. For the purpose of further evaluation in 
this study we excluded the 4 posterior dislocations and also the following patients: at 
follow-up 6 patients with 6 shoulder dislocations had died. Thirteen patients with 13 shoulder 
dislocations were lost for follow-up (including one of the four posterior shoulder dislocations). 
In 4 cases the answers on the questionnaire were obtained by means of hetero-anamnesis, as 
history taking was unreliable because of the old age of these patients. Therefore, the present 
follow-up study includes 105 patients with 107 AFASD. The right shoulder was affected in 
55 cases and the left shoulder in 52 cases. In 54 cases the dominant shoulder (51%) was involved. 
The minimum time of follow-up of AFASD (n=107) was 46 months and the maximum was 91 
months, with a mean of 71 months. Thirty-one of the 105 patients also had participated in a 
prospective arthroscopic evaluation study of the shoulder. 
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We analysed all of the 107 shoulders in this study. The third author R. Brand who carried 

out the statistical analysis used SPSS statistics for Windows. The unit of analysis is the 

shoulder, not the patient. Because only 2 patients suffered from bilateral dislocations, the 

results are virtually identical to those of an analysis in which the shoulder-within-patient 

structure would explicitly be accounted for. 

Associations between discrete variables are described using cross tabulations and are tested 

for statistical significance by applying the usual chi-square test. Continuous variables are 

compared between subgroups using a Student t-test or its non-parametric counterpart, the 

Mann-Whitney test in case of non-normal distributions or outliers. Correlations are tested 

using a Spearman rank correlation test. To evaluate, in a multivariable way, the relationship 

between a dichotomous outcome (such as recurrence 'yes' or 'no') and a number of potential 

risk factors, a logistic regression approach was used. Risk factors were specified in advance 

and a logistic model was fitted to the data in a backward stepwise approach. Ultimately, only 

those risk factors are retained which multivariable (so independently but adjusted for each 

other's effects) are significantly associated with the probability of the outcome variable 

under study. The magnitude of the relationship between a predictor and the (probability of 

the) outcome is quantified by an odds ratio and a corresponding 95% confidence interval. 

As a cut-off point for significance, an alpha of 0.05 is used. 

Results 

Recurrence rate / age 

The mean age of the group of patients with AFASD (n=107) was 42 years (range: 16-84 

years). In men (n=69) the mean age was 34 years (range: 16-78 years) and in women (n=38) 

the mean age was 56 years (range: 19-84 years). The mean age of the patients with a redis-

location was 26 years (sd. 13), which is significantly different from the mean age of the 

patients without a recurrence (48 years; (sd.20)). At follow-up the overall recurrence rate 

was 26% (28 of 107 shoulders). Twelve patients (11%) had 1 recurrence and 16 patients 

(15%o) had 2 or more dislocations. The age of the patient at the time of dislocation is statis

tically significant (p<0.0001) 95% correlated with recurrence. The odds ratio of age (in 

years) on the probability of recurrence is 0.91 (95% c.i.[0.87-0.95]) implying that on the 

average the risk of recurrence decreases by a factor 0.91 (9%) per additional year the patient 

is older at the time of dislocation. The recurrence rate in patients less than 20 years of age 

(n=14) is 64%. The recurrence rate in patients older than 40 years (n=50) is 6%. The mean 

time between the AFASD and the first recurrence was 21 months (range: 0-81 months). 

Seventy-one per cent sustained a recurrence within two years. There is no correlation 

between this time interval and the age of the patient (p=0.78; spearman rank correlation). 
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Table 1. Number of recurrences in patients with AFASD related to age. 

Number of 
recurrences 

0 

1 

2 

3 

4 

5 

>5 

Total group 
n=107 

79 74% 

12 11% 

9 8% 

2 2% 

1 1% 

3 3% 

1 1% 

<20 
n=14 

5 

4 

3 

1 

--

1 

--

36% 

29% 

21% 

7% 

— 

7% 

20-40 
n=43 

27 63% 

5 12% 

6 14% 

1 2% 

1 2% 

2 5% 

1 2% 

>40 
n=50 

47 

3 

--

-

--

--

-

94% 

6% 

—-

—-
— 

—-

Right / left side and dominance. 
Fifty-five patients (51%) dislocated their right shoulder and fifty-two (49%) their left. In 
fifty-four patients their dominant shoulder was involved. We found no correlation between 
right and left sides, dominant versus non-dominant sides, and risk of recurrence. 

Gender 
There were 69 AFASD in men and 38 in women, sex-ratio m:w 1.8:1. The sex-ratio differs 

with age. In the group of patients who were 40 years or younger there were 46 men and 11 

women; sex-ratio m: w = 4.2:1. In the group of patients older than 40 years there were 23 

men and 27 women, sex-ratio m: w 1:1.2. The overall recurrence rate in men (n=69) is 29% 

and in women (n=38) 21%. In the group of patients less than 40 years of age the recurrence 

rate in men (n=46) was 39% and in women (n=l 1) 63%», despite the fact that the mean age 

of the women (<40 group) was 28 years (range 19-39) compared with the men, which was 

24 years (range: 16-38). (Table 2) 

Table 2. Number of recurrences in patients with AFASD related to men, women 
and age 

Number of 
recurrences 

0 

1 

2 

3 

4 

5 

>5 

Men 
n=69 

49 

10 

6 

1 

Men < 40 Men > 40 Women Worn. < 40 Worn. > 40 
n=46 n=23 n=38 n=ll n=27 

71% 

15% 

9% 

1% 

1 1% 

1 1% 

1 1% 

28 61% 21 91% 

8 17% 

6 13% 

1 2% 

1 2% 

1 2% 

1 2% 

2 9% 

.. 

. . 

--
_. 

30 79% 

2 5% 

3 8% 

1 3% 

--

2 5% 

--

4 36% 

1 9% 

3 27% 

1 9% 

-

2 18% 

--

26 96% 

1 4% 

-
. . 

-
. . 

-

In the group of patients older than 40 years the recurrence rate in men (n=23) was 9% and 

in women (n=27) only 4%. Both gender and age are multivariable correlated with the 

probability of recurrence. The estimated odds ratio of female versus male is 3.2 (95% c.i. 
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(0.8-12); p=0.08) adjusted for age. There is no significant interaction between age and gen

der, which implies that the observed difference in age-effect among males and females can be 

attributed to chance fluctuations. This implies that there is no evidence that the gender effect 

depends on the actual age. In other words, we could not demonstrate that the overall gender 

effect (the odds increased by a factor 3.2) is different among older and younger patients. 

Hence the overall measure suffices to describe the entire population. The same is true for 

age: we could not prove that the overall effect of age depends on gender; hence the overall 

effect can be used for both men and women. 

Cause of dislocation 

In 34% of the cases the AFASD occurred during sporting activities and in 28% at home. 
There was a striking significant difference in age and gender.(p<0.0001) Sport is the 
most frequent cause of dislocation both in the group of patients less than 40 years of age and 
in men, namely 46% and 51% respectively. In the group of patients older than 40 years and in 
women the dislocation occurred most often at home, namely in 50% and 42% of the cases. 
(Table 3) 

Table 3. Cause of dislocations in patients with AFASD. 

Cause 

Sport 

Traffic 

Work 

At Home 

Total group 
n=107 

36 34% 

26 24% 

15 14% 

30 28% 

Men 
n=69 

32 46% 

12 1 7% 

14 20% 

11 16% 

Women 
n=38 

4 10.5% 

14 37% 

1 2.5% 

19 50% 

<40 
n=57 

29 

11 

8 

9 

51% 

19% 

14% 

16% 

>40 
n=50 

7 

15 

7 

21 

14% 

30% 

14% 

42% 

Fractures 

We found in our series (n=107) an associated fracture in 20 patients (19%). There were 5 

glenoid rim fractures (5%) and 15 fractures of the greater tuberosity. (14%) (Table 4) 

Clavicle, acromion or coracoid process fractures were not found in our series. The incidence 

of a fracture of the greater tuberosity (GT) was clearly influenced by age. There is an 

association between GT and age: the odds ratio for age (in years) on the probability of GT 

is 1.03 (95% c.i. (1.00-1.05); p=0.04) implying that the probability of a GT increases by 3% 

for each year increase of the patient s age at the time of dislocation. The probability of 

recurrence is associated with the existence of a fracture (of any type): the odds ratio of fracture 

on recurrence is 0.12 (95% c.i. (0.02-0.92); p=0.04) implying an 8 fold reduced probability of 

recurrence in those patients who sustained a fracture compared to those who had no fracture. 

We could not find any fractures in patients less than 20 years of age. There were no GT fractures 

in the 28 patients with a redislocation, which is in contrast to all GT fractures in the 79 

patients without a recurrence. The latter group has a higher mean age (53 years (range: 21-

78)) compared to the group without a fracture (mean age 40 (range: 16-84)). In the GT 

fracture group were 6 women and 9 men; 80% were older than 30 years of age. 
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Table 4. Assiocated fractures in patients with AFASD. 

Fracture 

# 
No# 

Glenoid # 

Gr. Tuber. # 

Total group Men 

n=107 n=69 

87 81% 

5 5% 

15 14% 

56 

4 

9 

Women <20 <20x<40 > 40 

n=38 n=14 n=43 n=50 

81% 

6% 

13% 

31 82%! 14 100% 

1 3% 

6 16%: --

36 84% 

2 5% 

5 11% 

37 74% 

3 6% 

10 20% 

Nerve injuries 
In 21% of the patients of the total group (n=107) we found a nerve injury. The nerve injuries 
were diagnosed by means of clinical examination without electrophysiological examination. 
Most often the axillary nerve (12%) was injured (n=13). In patients older than 40 years 22% 
had a nerve injury compared to 19% in patients who were less than 40 years of age. 
Statistically, we could not find a difference that was related to gender. The mean age of the 
patients with a nerve injury (42 years) did not differ from the group without nerve injury (42 
years). The mean Rowe score differed 4.3 points between those with and without a nerve 
injury (p=0.10); the average subjective evaluation differed 0.6 points between the same sub
groups (p=0.96). 

Rowe score 
For the total group the mean Rowe score was 87 (range: 15-100)(sd. 15.95). There was no 
significant difference in Rowe score between patients younger and older than 40 years. The 
patients with a recurrence had a significantly lower Rowe score compared to the group 
without dislocations. The Rowe score in the recurrence group was 72 (sd.4.6) compared to 
the non- recurrence group that had a Rowe score of 92.4 (sd. 15.1). Patients with confidence in 
their shoulder had a mean Rowe score of 91.8 (sd. 11.5) compared to the others with a mean 
score of 68.5 (sd. 17.4). The difference was significant (pO.001). Gender did not indicate sig
nificant differences in Rowe score; not in patients with a fracture of the greater tuberosity 
nor in patients with nerve injury. (Table 5) 

Table 5. Mean Rowe score in patients with AFASD 

Score 

Rowe 

Range 

s.d. 

Group 
n=107 

87 

15-100 

15.95 

Men 
n=69 

86.2 

15-100 

17.1 

Women 
n=38 

88.5 

49-100 

13.8 

<40 
n=57 

84.8 

55-100 

14.2 

>40 
n=50 

89.6 

15-100 

17.2 

Rec-
n=79 

92.4 

15-100 

15.1 

Rec.+ 
n=28 

72 

55-75 

4.6 

Nerv -
n=85 

87.9 

49-100 

14.3 

Nerv + 
n=22 

83.6 

15-100 

21.2 

Score 

Rowe 

Range 

s.d. 

Confidence + 
n=85 

91.8 

67-100 

11.5 

Confidence -
n=22 

68.5 

15-100 

17.4 

Fracture + 
n=87 

88.7 

15-100 

21.53 

Fracture -
n=20 

86.7 

49-100 

14.5 
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Confidence /'V.A.S. score 

Eighty-five patients felt confident about their shoulder following AFASD, despite the fact 

that 18 of these 85 patients had a recurrence. Twenty-two patients (21%) did not feel confident 

about their shoulder at follow-up. However, only 10 of these 22 patients had a recurrent dis

location, whereas the other 12 patients of this group had no further dislocation. The V.A.S. 

score about the satisfaction of their shoulder ranged between 2-10 with a mean of 8 (sd. 

1,86). Twenty-one percent scored below 6 in the V.A.S. score. Patients older than 40 years 

gave a VAS score higher than 6 in 92%. Eighty-four percent of the patients less than 40 years 

of age gave the same score. Only 75% of the patients less than 40 years of age felt confident 

about their injured shoulder compared to 84% in the elderly group (>40 years). Despite the 

fact that 36% of the 28 patients with a recurrence did not feel confident about their injured 

shoulder, 79% of the patients gave a VAS score >6. In the group without recurrence (n=79) 

15%o did not feel confident about their injured shoulder and 91% scored their VAS > 6. The 

mean age of those who had confidence in their shoulder was 43, whereas the mean age of 

the others was 39. The difference, however, is not statistically significant (p=0.38) nor clin

ically relevant. 

Other shoulder 

During this study, two patients dislocated both shoulders (1.9%). Furthermore, at follow-up 

23 patients complained about the other shoulder (21%). Apparently, the complaints were due 

to the dislocation in 10 patients (9% bilateral) and due to pain (and not because of instability) 

in 13 patients (21%). With regard to this finding, there is no significant difference between 

men and women. There is, however, a difference in age, because 22% of the men older than 

40 years complained about pain without dislocation, whereas in men less than 40 years of 

age 4%) complained about pain without dislocation. The same differences were found in 

women. (Table 6) 

Table 6. Other shoulder involved in patients with AFASD 

Other 
- shoulder 

No 

Yes dislocation 

Yes pain 
no dislocation 

Men 
n=69 

54 

8 

7 

Men < 40 Men > 40 Women Worn. < 40 Worn. > 40 
n=46 n=23 n=38 n=ll n=27 

78% 

12% 

10% 

38 83% 16 70% 

6 13% 12 9% 
2 4% 5 22% 

30 79% 

2 5% 

6 16% 

10 91% 

1 9% 

— 

20 74% 

1 4% 

6 22% 

A logistic regression relating the probability of complaints of the other shoulder and both 

age and gender, failed to provide evidence of an interaction between age and gender, (age: 

p=29; gender: p=54). We could not establish any relationship with regard to either age or 

gender. The mean Rowe score was 81 (65-100, sd. 11.6) for the 10 patients with bilateral 

dislocation. 
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The mean age of this group of patients with bilateral dislocation is 33 years (18-64) sd 

16.78. There were 8 men and 2 women. The mean recurrence rate in this group is 5/10 (50%). 

Six of the 10 patients felt confident about their shoulder. The subjective evaluation scored 7.3 

(4.5-10) sd 2.12. 

(Re-) operations 
At follow-up 65 patients were not operated. We should bear in mind that 31 of the 107 
shoulders with an AFASD had participated in a prospective arthroscopic study. Fourteen 
shoulders (13%) were operated following AFASD. In the total group 7 Bankart procedures 
(6.5%) were performed. The mean age of these 7 patients, 6 men and 1 woman, was 27 years 
(range 19-42 years). Three patients were operated because of rotator cuff pathology. Four 
patients underwent an arthroscopic procedure without the study protocol. 

Sport 
Sixty-four patients (60%) did not participate in sport on a regular basis. The mean age in the 
group patients with sports activities is lower than without sports activities. (35 versus 47 
years (p<003)). Soccer is the most frequent sport that caused a glenohumeral dislocation. 
In patients without regular sports activities this dislocation is caused by sport in 18% of the 
cases. This is in contrast with the patients with sports activities. In this group sport caused 
the dislocation in 58% of the cases. In 51% of the patients less than 40 years of age sports 
activities were the cause of this glenohumeral dislocation and in patients of 40 years and 
older this percentage was 14%. Also, in men this percentage was higher; we found that 
sports activities caused a shoulder dislocation in 46% of the cases, which is in contrast with 
the percentage we found in women (10.5%). Fifty percent of the patients who had a recurrence 
participated in normal sports activities on a regular basis, which is in contrast to a percentage 
of 28 of patients without recurrence. However, the group of patients with sports activities had 
no statistically different recurrence rate compared to patients without sports activities. 
Patients who were actively involved in sports had an mean age of 35 years while the others 
were approximately 47 years old, the difference was significant (p=0.03). The probability of 
recurrence among non-sportsmen was 23% (n=15) and among sportsmen 30% (n=13); this 
association is not significant (p=0.5). 

At follow-up 60% of the total group of patients did not return to their previous sport, in 11% 

because of the complaints of their shoulder and in 49% because of other reasons. 40% of 

the patients did return to sport, 29% went back to the same or a higher level of performance 

and 11% to a lower level. In patients with one or more recurrences 53% did not return to 

their sport, in 14% this was due to the affected shoulder. However, 47% did return, of which 

33% resumed the same or even a higher level. In patients less than 40 years of age 49% did 

not return to their sport, although only in 14% of the cases this was due to the affected 

shoulder. In patients older than 40 years 73% did not return of which only 8% was caused 
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by the affected shoulder and 65% because of age or other reasons. When we looked at sport 

only as a univariable we found that sport could have a correlation with recurrence. 

However, in the multivariable analysis we corrected our data with age and subsequently 

found that there is no prognostic factor with regard to sports participation, only the age factor 

appears to have an influence. 

Table 7. Patients with AFASD and their return to previous sport. 

Total group 

(n=107) 

Because of shoulder 

complaints 

Because of other 

reasons 

Patients with one of more 

recurrences (n=26) 

Because of shoulder 

complaints 

Because of other 

reasons 

Not return to 
their sport 

60% 

11 % 

49% 

53% 

14% 

39% 

Total group 

n=107 

same. 

higher level 

lower level 

Patients with one of more 

recurrences (n=26) 

same/ 

higher level 

lower level 

Return to 
their sport 

40% 

29% 

11% 

47% 

33% 

14% 

Work 

At follow-up 34% of the shoulders (n=107) did not return to their former place of work, in 

only 2% because of the injured shoulder and in 32% because of other reasons. Of the 

patients who do still work, 3% changed their work because of complaints of the injured 

shoulder. So only 5% of the 107 patients changed their work because of the shoulder. 

We compared patients less than 40 years of age with patients older than 40 years and found 

a significant difference with regard to returning to work after recovering from a shoulder 

dislocation (98% versus 30%). The reason for this difference might quite simply be the age 

factor since only 2 of the 50 patients older than 40 years claimed that they could not resume 

their former work because of the shoulder dislocation. Thirty-three patients stopped working 

because of other reasons than their shoulder. Fifteen (30%) of the 50 patients older than 40 

are still working, of which 26% continue to do the same work and only 1 patient had to 

change his work because of the injured shoulder. Of the patients less than 40 years of age 

41 of the 57 patients continued to do the same work and only 2 patients (4%) changed their 

work because of the shoulder. Thirteen patients (23%) also changed their work although that 

was not caused by their injured shoulder. Patients less than 40 years of age, patients with 

recurrences, and men resumed work without problems. 
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In the last two groups this was probably also due to the fact that the mean age at the time of 
dislocation was relatively low. (Table 8) The probability of resuming work decreases with 
increasing age (odds ratio = 0.84; 95% c.i. (0.78-0.90); p<0.01) indicating a 16% decrease 
in probability with each additional year of age; and an 8-fold decreased probability when the 
dominant shoulder was involved (odds ratio = 0.125; 95% c.i. (0.21-0.75); p=0.02). Note 
that, as usual, the odds ratio's are adjusted for each other's effects. 

Table 8. Work activity at follow-up related to age, sex and recurrence 

Work 
activty 

No Shou + 

No Shou -

Yes Shou = 

Yes Shou + 

Yes Shou -

Whole group Men 
n=107 n=69 

2 2% 

34 32% 

1 

11 

54 51% 41 

3 3% |3 

14 13% 13 

Women < 40 > 40 
n=38 n=57 n=50 

1% 

16% 

59% 

4% 

19% 

1 3% 

23 61% 

13 34% 

1 

.. 

1 2% 

41 72% 

2 4% 

13 23% 

2 

33 

13 

1 

Recur (-) Recur (+) 
n=79 n=28 

4% 

66% 

26% 

2% 

1 2% 

2 3% 

32 41% 

— 

2 7% 

37 47% 17 61% 

1 1%|2 7% 

7 9% 7 25% 

No Shou + = No work - related to complaints of affected shoulder. 
No Shou - = No work - unrelated to complaints of affected shoulder. 

Yes Shou = = Same work as before shoulder dislocation. 

Yes Shou + = Other work because of complaints of affected shoulder. 
Yes Shou - = Other work unrelated to complaints of affected shoulder. 

Reduction method 
In the total group of AFASD the Kocher method was used most frequently (65%), followed 
by the method of Hippocrates (19%), and Stimson (6%). There was no correlation between 
reduction method and recurrences, gender, or nerve injury. 

The Kocher method was associated with a 36% recurrence rate (n=9) while the other methods 
together showed a 27%> recurrence rate. The difference is well within the range of chance 
fluctuations (p=0.44). 
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Conclusions 
Nordqvist reported in his incidence study of shoulder girdle injuries in an urban population 

that dislocations in the elderly group (> 65 years) were due to falls in 83% and were 

accompanied by concomitant lesions in 25% of the cases.15 In adults (15-65 years) 35% of 

the glenohumeral dislocations were sports related. For his total group a glenohumeral dislo

cation was caused by falls in 62%, 22% was sports related, 11% was due to traffic accidents 

and 5% was work-related. We found that 34% of our cases had occurred during sports 

activities. Sport was the most frequent cause of dislocation in the group of patients less than 

40 years of age and in men. 

In our study we found that 57% of all glenohumeral dislocations that were seen at our 

emergency department were acute first time dislocations. This is different from the 79% 

from earlier reports by Kazar and Rowe.9-16 Ninety-six percent were anterior and four percent 

were posterior located glenohumeral dislocations. Rowe reported that the incidence of 

glenohumeral dislocations before and after the age of 45 years was equal.9 In our study this 

age was approximately 36 year. Furthermore, we found that 22% of the dislocations 

occurred in people older than 60 years. 

In reviewing the literature we found an overall recurrence rate ranging between 17%-96% 
with a mean of 67%.4-7"13-17"22 Several factors are said to have an effect on the recurrence 
rate following an AFASD. Factors that might affect the chance of recurrence are age, athletic 
participation, length of immobilisation, rehabilitation, and length of time spent before 
returning to sports. However, it has been shown clearly that age at the time of the initial 
shoulder dislocation is the most important prognostic factor for recurrent instability.4-1' 
Previous studies have shown high recurrence rates in young patients (< 20 years) varying 
from 46% to 95%.8"10 Of course we should mention the important study of Lennart 
Hovelius, which is currently the only "natural history" study of AFASD with 2, 5, and 10 
years of follow- up.7 In the group of patients less than 22 years of age he also found a high 
recurrence rate (62-70%). But only one-third of these recurrent dislocations needed a sta
bilisation operation. Our results confirmed that age at the time of the first dislocation is the 
most important prognostic factor, which has also been reported by others.4-91' We found an 
overall recurrence rate of 26%. For patients less than 20 years of age this is 64%. In our 
series, 71%> of the patients had their first recurrence within 2 years and 82% within 3 years. 
Apparently, these percentages are not consistent with those in other reports. 

Some authors found that athletic participation also plays a significant role in causing 

glenohumeral dislocations as well as in recurrences.10-13 This was already mentioned by 

Bankart in 1938, who described recurrent dislocation of the shoulder as a "condition peculiar 

to athletes and epileptics ".23 In their study Henry and Genung showed a high recurrence 

rate of 88% in 121 athletes younger than 32 year.13 They proposed early surgical intervention 

in the athlete who traumatically dislocates his shoulder for the first time. 
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The study of Simonet and Cofield showed a difference in recurrence rates. Thirty-three ath
letes and 27 non-athletes were compared and they were all less than 30 years of age.10 There 
was 82% recurrence rate in the athletes compared with only 30% in the non-athletes. Also 
Wheeler and Arciero found high recurrence rates in 85% of the non- operatively treated 
patients in a population of highly trained military personnel.21 Hovelius showed that differ
ent levels of athletic activity at the time of the first dislocation did not influence the rate of 
recurrence after ten years.7 Also Hoelen et al. and recently Kralinger could not find a positive 
correlation between sports activity and recurrence.4'24 We also found that patients with 
sports activities statistically did not have different recurrence rates compared to patients 
without sport activities. The observed odds ratio was 1.4 but the confidence interval was 
rather wide (0.6-3.4) so a large sample would be required to estimate this difference more 
precisely. However, the aforementioned difference of 83% versus 30% is equivalent to an 
odds ratio of (83/17)/(30/70)= 11.4 this is far outside the confidence interval in our study 
(0.6-3.4) hence we conclude that both findings are incompatible. 

We should realise that the last three mentioned studies have an ordinary patient population 
in contrast to the selected patient groups of Wheeler and Arciero. A high sport activity level 
and high endurance in their military group produced higher recurrence rates.21 In our study 
soccer was the most frequent sport that caused glenohumeral dislocation and was often seen 
in patients less than 40 years of age and in men. 

We, like others,4"6 could not find any significant prognostic differences between dislocations 
of the left and right shoulder, nor had the dominance of the arm any influence on the recurrence 
rate. 

It should be emphasised that recurrence is not the only complication of the shoulder dislocation. 

Rotator cuff injury and associated fractures should always be suspected, particularly in older 

patients. We did not systematically look at rotator cuff pathology. Fractures of the greater 

tuberosity (GT) are often described in the literature on AFASD. 

Approximately 15-35% of all anterior shoulder dislocations have an associated greater 

tuberosity (GT) fracture.4-23-27 Hoelen et al. reported an incidence of 18% of fractures of the 

GT following an AFASD.4 Of all these patients with a fracture of the GT, none had a recur

rence, compared to 32 % of patients without this fracture. Glenoid rim fractures are also well-

known associated injuries following AFASD. The incidence rate ranged from 5.4% to 

32%.2* 

Visser (1998) reported in his thesis 14 patients (18%) with a fracture of 77 patients with an 

acute first-time shoulder dislocation.27 Twelve of these 14 patients (15.6%) had a GT fracture. 

In our series we found an associated fracture in 19% of the patients. We could not find any 

fractures in patients less than 20 years of age. There were no GT fractures in patients with a 

recurrence (n=28) in contrast to all GT fractures (n=15) in the patients without a recurrence 

(n=79). Therefore we conclude that GT fractures following an AFASD will lead to lower rates 
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of recurrent dislocation, as low as 0-5%, and that a GT fracture is uncommon in the very 

young patient.4-8-9-24 

Besides fractures, nerve injury is another complication after AFASD. One of the best 

evaluations of nervous lesions associated with AFASD was made by Visser.27 In his 

prospective study with systemical FMG analysis he found a nerve injury in almost 48 % of 

77 anterior glenohumeral dislocations. The most frequently involved nerve was the axillary 

nerve 42%, suprascapular 14%, and musculocutaneous 12%. 

He concluded that age was apparently a significant factor in the chances of sustaining nerve 
injuries. Apparently, chances are likely to increase with a factor of 1.2 each new decade. The 
severity of the nerve injury also increases with advancing age. He also found that if an 
associated fracture was present, the severity of nerve damage and the number of nerves 
involved would increase significantly. We found a nerve injury in 21% of the patients 
(n=107). We should realise that our 21% is understated since our evaluation is based upon 
clinical exami-nation without electrophysiological examination. 

Most often the axillary nerve (12%) was injured (n=13). In our group the mean age of the 
patients with a nerve injury did not significantly differ from the group without nerve injury. 
Also we did not find significantly differences between the groups with or without a nerve 
injury as far as Rowe score and subjective experience was concerned. 

Because work participation is not often mentioned in reports on AFSAD, we evaluated this 
more extensively. We found that 66% of the patients still manage to do their former work. 
Approximately half of the patients still do the same work and 16% (n=17) performed other 
work of which 3% (3 cases) changed work because of complaints of the shoulder. At follow-
up 34% stopped working, only in 2 cases (2%) because of the injured shoulder. So we found 
that only in 5 of the 107 shoulders (5%) the injured shoulder was a reason to stop working 
or change work. (Table 8) We found a great difference in work participation following 
AFASD in patients less than 40 years of age compared with those that were older than 40 
years. This might quite simply be due to age alone. 

The mean Rowe score was significantly lower in the recurrent group compared with the non

recurrent group. We could not find statistical differences between men and women, age, 

nerve injury, and GT fracture (Table 5). In the subjective evaluation 85 patients felt confident 

about their injured shoulder. The V.A.S. score about the satisfaction of their shoulder varied 

between 2-10 with a mean of 8 (sd. 1. 86). Twenty-one percent scored the V.A.S. score lower 

than 6. In contrast to recurrence, age did not influence the VAS score or trust in the shoulder. 

Like Hovelius, we also found a higher percentage of bilateral dislocation in patients less than 

40 years of age compared to the group older than 40 years 7 (12% versus 6%). However, our 

percentage of bilateral dislocation was lower (9 %). The recurrence rate in this group was 
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50%. This is higher than the overall recurrence rate of 26 % of the entire study group of 

AFASD. Maybe a genetic predisposition plays a role in the instability of this subgroup. No 

relation was found between the probability of a bilateral dislocation on the one hand and age, 

gender, and dominance on the other hand (logistic regression; all p-values >0.2). 

In our group of AFASD the Kocher method was used most frequently (65%) as a reduction 
method. We could not find a correlation between the reduction method and recurrence 
rate. Nowadays it is generally assumed that prolonged immobilisation following an AFSAD 
does not influence the recurrence rate.7'24 Still, Itoi questioned the position of the shoulder 
during immobilisation.29,30 Studies should be carried out in order to find out whether the 
preferred position in internal rotation is better or worse than the external rotation position as 
mentioned by Itoi. The need for physical therapy is also still a matter for debate.20-22 Based 
on our study we were not able to give information about the issues of immobilisation and 
physical therapy because it was not possible to evaluate these factors retrospectively 

In our series only seven patients (6.5%) were operated (Bankart procedure) because of 
instability following AFASD. This means that at follow-up of the 28 patients with a recurrence, 
25% had been operated due to instability. This is comparable with the 23% of operations that 
were performed after recurrent dislocation in Hovelius' study.7 However, compared to our 
patients his patients were all less than 40 years of age. By contrast, Simonet and Cofield in 
their study used a similar patient population as we did and they described a stabilisation 
rate of 21% in all patients and 63% in patients with recurrent dislocations.10 

It is still debated whether patients with AFASD should be operated and stabilised immediately 
The group of Wheeler and Arciero reported on immediate stabilisation in their highly trained 
military group and had excellent results.17"19,21 However, based on our results we do not 
support a routine stabilisation approach following AFASD in a general population. On the 
other hand, maybe the very young patient with high level sports activities might benefit from 
primary stabilisation treatment. Further long term prospective studies are deemed necessary 
to analyse this more thoroughly. 

We conclude that in a normal patient population the overall recurrence rate is 26%. Sixty-

four percent of patients less than 20 years of age have a recurrence. Age is the single most 

relevant prognostic factor in patients with AFASD for developing recurrent shoulder insta

bility. Most patients with AFASD are not limited by their injured shoulder and go back to 

their previous work. In a general patient population we could not find a correlation between 

sports activities and recurrent shoulder instability. Bilateral dislocation was found in 9% of 

the cases in this study, this subgroup of patients had a recurrence rate of 50%. 
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first-time anterior shoulder dislocation 

(Journal of Shoulder and Elbow Surgery, sept-okt 2001; 10:489-92) 

181 



Chapter 1 1 

182 



A fracture of the coracoid process, the greater tuberosity and the glenoid rim after an 
acute first-time anterior shoulder dislocation 

A fracture of the coracoid process, the greater tuberosity and the glenoid 
rim after an acute first-time anterior shoulder dislocation. 

A case report 

Ron L. te Slaa', MD, Henny Verburg1, MD, Rene K. Martiz, PhD. 

1 
Reinier de Graaf Groep, Delft 
Department of Orthopedics and Traumatology. 

2 
Academie Medical Center (AMC), Amsterdam 
Department of Orthopedics and Traumatology. 

183 



Chapter 11 

Introduction 

Anterior shoulder dislocations can cause different kind of complications, such as fractures 
of the greater tuberosity and glenoid fractures.1-1 U 8 We present a case of a patient with an 
acute first-time anterior shoulder dislocation and associated fractures of the coracoid process, 
the greater tuberosity and glenoid rim. To our knowledge, this combination of fractures with 
a dislocation of the shoulder has not been described in the literature before. 

Case report 

A 73-year-old right-handed woman fell 2 meters backward into a ditch during her holiday in 
Greece. She landed on her right shoulder, had immediate pain, and could not use her right 
arm. Radiographic evaluation in the local hospital showed an anterior shoulder dislocation 
with a fracture of the greater tuberosity. The shoulder was reduced and the arm was immo
bilised in a sling. One week later, the patient visited our orthopaedic department. On clinical 
investigation, we found a large hematoma on the right upper arm. The neurovascular 
examination was normal. Plain radiographs of the affected shoulder showed a normal position 
of the humeral head. There were fractures of the greater tuberosity the glenoid rim and the 
coracoid process on the axillary view. (Fig. 1) A computed tomography scan revealed the 
fractures without large displacement. (Fig.2) We treated this injury nonoperatively. 
Radiographs after 2 weeks showed no change of the fracture fragments. At review 6 months 
after the injury, the patient still had mild pain without instability. The range of motion of the 
shoulder was active elevation, 140°, external rotation, 35", internal rotation, TH 9. The pain 
score on a Visual Analogue Scale was 2 (0, no pain; 10, severe pain). The Constant score 
was 89. Plain radiographs showed consolidation of the fractures (Fig. 3). The patient would 
choose the same treatment again. 

Fig. la Fig. lb 

Figure 1: Axillary (A) and 45" cranio-caudal (B) views of shoulder after reduction. 
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Fig. 2b Fig. 2b 

Figure 2 A and B: Computed Tomography scans of right shoulder, (slice 18.5 and slice 23) 

Fig. 3 

Figure 3: Radiograph of right shoulder at 6-month follow-up. 

Discussion. 

Greater tuberosity fractures in association with anterior shoulder dislocations are not rare. 

Approximately 15% to 35% of all anterior shoulder dislocations have a greater tuberosity 

fracture.14-18 Johnson and Bayley found in their series of the Royal National Orthopaedic 

Hospital in London a 24% incidence of these fractures after anterior shoulder dislocation.1' 

Visser in his thesis (1998) reported 14 (18%) patients with a fracture in 77 patients with an 

acute first-time shoulder dislocations.18 Twelve (15.6%) of these 14 patients had a greater 

tuberosity fracture. Two of the 14 patients had a glenoid rim fracture. The mean age of these 

14 patients was 69.2 years (range 32.5 to 88.6 years). Also well known are glenoid rim 

fractures after anterior shoulder dislocations. The incidence ranges from 5.4% to 32%.' 
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In contrast to the above-mentioned fractures, the coracoid process fracture, first described 

by Desault in 1768, is a rare injury.7 The reported incidence is between 3% and 13% for frac

tures around the shoulder.9-13 Most reports of coracoid fractures are isolated cases.5.12.15.16 

The most frequently reported associations of a fracture of the coracoid are acromio

clavicular dislocations, followed by fractures of the clavicula and shoulder dislocations.3-15 

Despite that dislocation of the shoulder is a common disorder, we could only find 10 

reported cases in the literature on shoulder dislocations with simultaneous a fracture of the 

coracoid. (Table 1.) 

Table 1. Reported cases on anterior shoulder dislocations with either fractures of the 

coracoid process, glenoid and/or greater tuberosity. 

Author 

Benchetti & 

Friedman 

Wong-Pack 

etal. 

Garcia-Elias 

&Salo 

Wong-Chung 

& Quinlan 

Goodier 

etal. 

Saragaglia 

etal. 

Cottias 

etal. 

Journal 

JBJS 

1979 

J. Can.Rad. 

1980 

JBJS 

1985 

Injury 

1989 

Injury 

1994 

Rev Chir 

Orthop 1994 

Acta Orthop 

Scand 2000 

Patients Fracture of 
(n=) of coracoid 

1 

2 

1 

1 

1 

3 

1 

bilateral 

+ 

+ 

+ 

nonunion 

+ 

+ 

after epileptic 

+ 

+ 

Fracture of 
greater 
tuberosity 

-

-

-

-

+ 

after epileptic 

-

+ 

Fracture of 
glenoid 

-

-

-

-

-

-

(-) 

(+) 

Reduction 

Sponta

neously 

Closed 

Closed 

Open Blocked 

Coracoid 

Closed 

Closed 

Closed 

Open 

The first publications on this combined injury of anterior shoulder dislocation and fracture 

of the coracoid process were from Benchetrit and Friedman2 and Garcia-Elias and Salo.6 

They both described a patient with a nonunion of the coracoid process after an anterior 

shoulder dislocation. A case of a patient in which the associated fracture of the coracoid 

process prevented the closed reduction of the shoulder dislocation was reported by Wong-

Chung and Quinlan.20 

Tijmes et al. found in their arthrography study, performed on 50 patients with an acute 

shoulder dislocation, a fracture of the coracoid process in 2%.17 Hovelius et al. also found 

this fracture of the coracoid process in 2 patients in a series of 226 first-time anterior shoulder 
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dislocations (1 %).1 0 In one of them, the fracture was visible only on radiographs with the 
shoulder in a dislocated position, while the radiograph made after reduction was normal. 
McLaughin and MacLellan reported eight (1.4 %) fractures of the coracoid process in 580 
patients with a shoulder dislocation, an incidence that corresponds well to the study of 
Hovelius.10-14 According to Garcia - Elias and Salo it seems likely that many similar cases 
of coracoid process fractures have been undetected, because it is difficult to diagnose coracoid 
fractures on a plain anteroposterior radiograph.6 The axillary view is proposed by most 
authors as the best view to detect these fractures.2-I9-20 

Goodier et al. reported the only case of the combination of a greater tuberosity fracture and 
a fracture of the coracoid process after an epileptic insult prior to reduction of an already 
dislocated shoulder without fractures.8 Recently, Cottias et al. reported a bilateral case of a 
fractured coracoid with an anterior shoulder dislocation and greater tuberosity fracture.4 

To our knowledge, there have been no previous publications of simultaneous fractures of the 

greater tuberosity and coracoid process after a shoulder dislocation with a glenoid rim 

fracture. However, in the article of Cottias et al., they mentioned that the shoulder remained 

unstable after reduction because of a fracture of the anterior glenoid cavity.4 

The mechanism of injury in our case is probably the result of direct trauma of the dislocated 
humeral head against the glenoid and coracoid process. Strong traction on the coracoid, 
leading to an avulsion, is also suggested by Garcia - Elias and Salo.2,6 Treatment of this 
injury should be primarily reduction of the shoulder. The greater tuberosity should be treated 
operatively if there is displacement of more than 0.5 to 1 cm. Most coracoid fractures are 
minimally displaced and usually heal well with conservative treatment. 
Large fragments (more than 25-33%) of the glenoid could lead to recurrent instability, so 
operative reduction is advised. 
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Summary and closing remarks 

Chapter 1 discusses different types of anterior shoulder dislocation, such as the coracoid, 

subglenoid, subclavicular, intrathoracic, and the inferior shoulder dislocation (luxatio erecta). 

The intra-articular pathology resulting from a dislocation as well as the arthroscopic findings 

are reviewed. The recurrence rate of the first-time anterior shoulder dislocation (AFASD) is 

evaluated. The literature reports a variation of 17% to 96%, with a mean of 67%. 

The secondary injuries, which occur as a result of a first-time anterior shoulder dislocation 

(AFASD), are also discussed. 
Management and rehabilitation following an AFASD are evaluated on the basis of literature 
data. From this it appears that a lengthy immobilisation does not contribute to a decreasing 
risk of recurrence. Recently from the studies of Itoy et al. the position of immobilisation in 
either external or internal rotation is questioned. Furthermore, there is a brief discussion on 
whether the risk of glenohumeral arthrosis increases as a result of an AFASD. The acute first-
time posterior shoulder dislocation is considered as a separate entity. Since this type is fre
quently (up to 79%>) misdiagnosed we discuss this type of dislocation in more detail in the 
introduction. Chapter 1 concludes with a description of the aim of the study in this thesis. 
Six questions are posed on different aspects of acute first-time anterior shoulder dislocation 
(AFASD). These questions are consecutively answered in chapters 3, 6, 7, 8, 9 and 10. 

Chapter 2 discusses the definition of instability and laxity of the shoulder. The different 

classifications of shoulder instability, such as the Thomas and Matsen (TUBS and AMBRI) 

and the Hawkins and Bayley classifications arc discussed separatly. It is important to realise 

that not only the definitive forms of instability exist but that a combination of instability patterns 

can simultaneously occur. 

Chapter 3 discusses the epidemiology of AFASD, both internationally and nationally. From 

this it appears that shoulder dislocations are sustained most often in the home or during 

sporting accidents, the latter being more predominant in young patients. The majority of 

patients who are treated for shoulder dislocations are categorised in two age groups: patients 

between 15 and 40 years of age, and women in an older age group. The main cause of a 

shoulder dislocation is an accidental fall. The average incidence of shoulder dislocations in 

the Delft region, which was recorded in the Reinier de Graaf Hospital (RDGG) in the period 

from 1991-1994 and 1996-1997, amounts to approximately 80 cases per year (32 per 

100,000 inhabitants per year). The average incidence of the first-time shoulder dislocation 

was 38 cases per year in this region, which amounts to 15 dislocations per 100,000 inhabitants 

per year. The average incidence of first-time anterior shoulder dislocations (AFASD) is 

approximately 36.8 cases per year in this period (that is, 14.7 per 100,000 inhabitants per 

year). Extrapolated for the Netherlands this results in 5120 shoulder dislocations and 2352 

first-time anterior shoulder dislocations (AFASD) on an annual basis. 
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Chapter 4 discusses AFASD in two patient populations: in children and in the elderly. It is 

evident from an analysis of the literature that AFASD is a rare injury in children whereas the 

incidence in adolescents is higher. The latter group also has a higher recurrence rate. 

Arthroscopic studies in these young patient populations have not yet been described. 

Secondary injuries, such as rotator cuff ruptures, ammounting to 35% to 86% in patients 

older than 40 years, are highlighted with regard to the second group, the elderly patient. 

Fractures of the greater tuberosity are seen more frequently in this patient population, making 

it more important to recognise this type of injury. The risk of recurrence, however, seems to 

be protective following a fracture of the greater tuberosity. This chapter also discusses the 

increased risk of neurogenic injuries, which has been reported previously in the thesis of 

Visser (1998). 

Chapter 5 outlines a historic overview of different reduction methods of AFASD. Riebel 
and McCabe (1991) distinguish between four basic reduction methods, namely: traction 
method, leverage method, scapula manipulation method, and a combination of the latter 
three. On the basis of the literature this chapter discusses several techniques. 
It appears from the results from the Visser study that reduction methods involving traction in 
hyper-abduction have the greatest chance of causing iatrogenic nerve damage. According to 
the literature, methods involving lengthwise traction to the axis of the body (Hippocrates) 
and Kochers method appear to pose fewer risks in this respect. Prospective clinical studies 
on the influence of reduction methods on iatrogenic nerve damage have not been found. 

In chapter 6 a systematic review of 58 articles from the literature about reduction methods 

of AFASD is outlined. Only seven controlled studies were found regarding reduction methods. 

Among these only one article compared two different reduction methods. It is difficult to draw 

conclusions from this review since only small differences were found between applied 

reduction methods and the administration of sedative and analgesic medication. In view of 

the side effects of adjuvant medication, we suggest immediate reduction following a first-

time shoulder dislocation without administering adjuvant medication. If necessary, the 

physician may opt for injecting lidocaine intra-articular, as lidocaine is an established safe 

and effective anaesthetic. A review of the current literature did not lead to additional infor

mation about the relationship between reduction methods and the increased risk of recur

rence of dislocation. Prospective randomised studies, which compare different reduction 

methods and anaesthetic strategies are deemed necessary in order to be able to propose future 

protocols on reduction.This will hopefully contribute to the establishment of a fast, safe, easy, 

cost-effective, and painless method of reduction. 

Chapter 7 discusses a study in which information on the management of patients with an 

AFASD in The Netherlands was collected by means of a questionnaire. The results of this 

questionnaire revealed that only 65% of the participating hospitals manage AFASD, 
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according to a standard protocol, available in the Accident and Emergency Department 

(A&E). Radiographs of the shoulder are deemed necessary, both pre- and post reduction, in 

almost all of the hospitals. Preferred reduction methods are that of Kocher and Hippocrates. 

Sedation is administered prior to reduction in 85% of the cases. Systemic analgesia is administered 

additionally in 30% of the cases and intra-articular analgesia is administered in 50% of the cases. 

Eighty-five percent of the respondents always immobilise the shoulder for a period of 0 to 

4 weeks. Only 35% of the respondents prescribe physical therapy. 

The results of our questionnaire demonstrate that only seven percent of respondents would 

perform an immediate stabilising operation in a 17-year old handball player following an 

AFASD. Not one respondent would consider performing an immediate stabilising operation 

in a 47-year old housewife. Based on the literature to date, existing management protocols 

with regard to diagnostics and treatment of AFASD is not adequate in many hospitals. We 

therefore propose guidelines for diagnostics and management of acute shoulder dislocation 

should be established in the Netherlands. 

Chapter 8 discusses the results of a retrospective radiological study regarding the incidence 

and clinical relevance of the deviations on the prereduction and postreduction radiographs 

in 72 patients who presented with AFASD at A&E. It appears from this study that 86% of 

the postreduction radiographs were diagnosed as normal. Furthermore, fractures that were 

seen on the prereduction radiographs had no apparent effect on the management. An erroneous 

diagnosis in 10% of the patients was made on prereduction radiographs. These radiographs 

are often difficult to interpret on account of the poor quality of the radiographs and the fact 

that false projection of the humeral head over the anterior side of the glenoid causes a false 

change in anatomy. On the basis of this study and current literature we suggest that the practice 

of obtaining postreduction radiographs of each patient who has undergone an uncomplicated 

reduction of a shoulder dislocation without pre-existing fractures may not be altogether 

useful. 

Chapter 9 discusses a prospective arthroscopic study of an AFASD in young patients. An 

arthroscopy was performed immediately following an AFASD in a patient population of 16 

to 39 years (average 24 years). All patients were evaluated after 1, 2, and 5 years. We found 

that the instability rate in this group of young patients tends to increase as the duration of 

follow-up is longer. After 5 years follow-up the overall instability percentage is 55 and in 

patients less than 18 years of age this can be as high as 71 (5/7). According to this study we 

can conclude that the only predicting factor of shoulder instability appears to be age. Only 

3 of the 31 patients (10%) needed a stabilising procedure after 5 years. Intra-articular 

pathology (Baker type lesion) apparently could not predict chances of shoulder instability. 

We could not find any correlation between sports activities and shoulder instability. On the 

basis of our study we cannot support the Wintzell theory about the usefulness of arthroscopic 

lavage for acute first-time anterior shoulder dislocations (AFASD). 
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Chapter 10 deals with a study of 105 patients with 107 AFASD who were treated in the 

period 1991 to 1994 in Delft. AFASD occurred during sports activities in 34% of cases and 

in 28% of cases in the home setting. Sporting activities were the most frequent cause of acute 

dislocation in patients less than 40 years of age and in men. In patients older than 40 years and 

in women, the shoulder dislocation was caused usually by a fall at home. The mean follow-

up of this study was 71 (range: 46-91) months. The total percentage of recurrence was 26. 

Statistically, we did not find apparent differences in the percentage of recurrences between 

patients with a dislocation following sports activities and patients who did not play sports 

prior to the dislocation. Age was the most significant prognostic factor with regard to 

chances of recurrence. In patients less than 20 years of age the chance of recurrence was 

64% and in patients older than 40 years it was 6%. Associated fractures were seen in 19% 

of cases and neurogenic injuries in 21% of cases. It became apparent at follow-up that 34% 

of patients were unable to perform work activities, however, this was due to an injury of the 

affected shoulder in only 2% of cases. In this study we found a bilateral shoulder dislocation 

in 9% of cases. In this subgroup the recurrence percentage was 50. 

Chapter 11 discusses associated fractures, which may be sustained secondary to an AFASD. 
A patient is presented in this case-report who sustained a fractured coracoid process as well as 
a fractured glenoid and greater tuberosity secondary to an AFASD, which has never been 
reported in the past. 

On surveying the literature it appears that a fracture of the greater tuberosity occurs in 15% 
to 35%o of the cases following an AFASD. A variation of 5.4% to 32% is found with glenoid-
rim fractures, ranging from small chip avulsions to genuine glenoid fractures. Fractures of 
the coracoid process are relatively rare and usually occur as isolated fractures. The incidence 
rate is 3% to 13% of all fractures in the shoulder area. 

Chapter 12 collects the abstracts of the discussed studies and reviews the literature mentioned 

in the previous chapters. Suggestions are also made for future research. 

In conclusion: AFASD is a relatively frequent injury in both young and elderly patients. 

Following our literature review and our questionnaire it appears that the present manage

ment of AFASD with regard to diagnostics and treatment is not optimal in a number of 

hospitals. Consequently, it seems useful to establish a guideline for the diagnostics and 

management of AFASD in The Netherlands. We suggest that obtaining radiographs should be 

limited in patients with an uncomplicated AFASD. A fast, safe, easy, cost-effective, and pain

less method of reduction in which the physician feels confident seems to be the ideal reduc

tion method. 
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Postreduction therapy comprises a brief period of immobilisation. In principle, patients with 
AFASD under the age of 40 may be treated without primary stabilisation. Arthroscopic 
lavage techniques do not contribute to preventing recurrence of dislocation in the long term. 
The pathology of AFASD has not, as yet, been clarified in detail. Several factors may play 
a role as is witnessed by the fact that some patients without labrum injury sustain a recurrence 
and other patients with labrum injury do not. Several management strategies are available in 
order to prevent a recurrence of dislocation in athletes under the age of 25 on an individual 
basis. 

Long-term studies on AFASD are deemed necessary; indicating that primary stabilisation 
(open/arthroscopic) will result in a decrease in symptoms and instability, which would 
consequently validate primary stabilisation in this specific group of patients with AFASD. 
At present we maintain reservations about performing primary stabilisations in all patients 
with AFASD. Guidelines should be established for the quick evaluation of patients with 
persistent shoulder complaints following AFASD. Fractures of the greater tuberosity, 
rotator cuff ruptures and persistent neurologic injury should be excluded. It would be valuable 
to conduct randomised, comparative (multicentre) studies in the future on: 

1. The reliability of physical examination in patients with a suspected AFASD in A&E. 

2. The relevance of prereduction and postreduction radiographs with uncomplicated 

AFASD. 

3. The most effective, safe, and fast reduction technique in patients with AFASD. 

4. The influence of the position of the arm regarding immobilisation (external rotation 

versus internal rotation) in patients with AFASD. 

5. The results of primary stabilisation in patients younger than 25 years with AFASD in 

the long term (> 10 years). 
6. The risk of osteoarthrosis of the shoulder following AFASD in the long term. 
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In hoofdstuk 1 worden de verschillende typen van de voorste schouderluxatie beschreven, 

zoals de coracoidale, subglenoidale. subclaviculaire. intrathoracale en de luxatio erecta. 

Ingegaan wordt op de intra-articulairc pathologie die door de luxatie ontstaat en de arthro-

scopische bevindingen. Het rccidiefpercentage van de eerste acute voorste schouderluxatie 

(AFASD) wordt bestudeerd. In de literatuur wordt een variatie gevonden van 17% tot 96%. 

met een gemiddelde van 67%. Ook wordt ingegaan op de verschillende bijkomende letsels 

die na een eerste acute voorste schouderluxatie (AFASD) kunnen ontstaan. 

De nabehandeling en revalidatie na een AFASD worden aan de hand van literatuurgegevens 

geëvalueerd. Daarbij blijkt dat langdurige immobilisatie niet bijdraagt tot een vermindering 

van de recidiefkans. Recentelijk hebben de studies van Itoy et al. de vraag doen rijzen of 

immobilisatie in exorotatie beter is dan tijdelijke immobilisatie in endorotatie. Ook wordt in 

het kort ingegaan op de vraag of na een AFASD het risico op glenohumerale arthrose is toe

genomen. 

De acute posterieure schoudcrdislocatie wordt als een aparte entiteit beschreven. Aangezien 
dit type vaak (tot 79%) niet herkend wordt, hebben wij deze dislocatie uitvoerig bij de 
inleiding beschreven. 

Hoofdstuk 1 eindigt met het het omschrijven van het doel van het onderzoek van deze dis
sertatie. Daarbij worden zes vragen geformuleerd over verschillende aspecten van de acute 
eerste voorste schouderluxatie (AFASD). Deze vragen worden achtereenvolgens in de 
hoofdstukken 3, 6, 7, 8, 9 en 10 beantwoord. 

In hoofdstuk 2 wordt ingegaan op de definitie van instabiliteit en laxiteit van de schouder. 
De verschillende classificaties van schouderinstabiliteit, zoals die van Thomas en Matsen 
( TUBS en AMBRI ) en die van Hawkins en Bayley worden besproken. Duidelijk is dat we 
niet alleen groepen van uiterste vormen van instabiliteit hebben maar dat ook mengvormen 
op dit spectrum van instabiliteit kunnen liggen. 

In hoofdstuk 3 wordt ingegaan op de epidemiologie van de AFASD, zowel internationaal als 

in Nederland. Daarbij blijkt dat de schouderluxaties vooral in de thuissfeer of bij sporton-

gevallen voorkomen en dat bij jonge patiënten de sportongevallen de belangrijkste oorzaak 

zijn. De meeste patiënten die worden behandeld voor een schouderluxatie vallen in twee 

leeftijdscategorieën: personen tussen de 15 en 40 jaar oud en vrouwen in de oudere leeftijds

groepen. Bij deze laatste categorie is een val de belangrijkste oorzaak van de schouderluxatie. 

De gemiddelde incidentie van de schouderluxatie in de regio Delft, zoals werd geregistreerd 

in de periode 1991-1994 en 1996-1997 in de Reinier de Graaf Groep (RDGG) is ongeveer 

80 gevallen per jaar (32 per 100.000 inwoners per jaar). De gemiddelde incidentie van de 

eerste schouderluxatie in de regio bleek 38 gevallen per jaar te zijn, hetgeen neerkomt op 15 
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luxaties per 100.000 inwoners per jaar. De gemiddelde incidentie van de eerste voorste 

schouderluxatie (AFASD) in deze periode is ongeveer 36,8 gevallen per jaar (ofwel 14,7 per 

100.000 inwoners per jaar). Geëxtrapoleerd voor Nederland komt dit neer op jaarlijks 5120 

schouderluxaties en 2352 eerste voorste schouderluxaties (AFASD). 

In hoofdstuk 4 wordt de AFASD in twee patiëntenpopulaties besproken: bij kinderen en 

bejaarden. Uit de analyse van de literatuurgegevens blijkt duidelijk dat de AFASD een 

zeldzame aandoening is bij het kind en dat bij adolescenten dit vaker voorkomt. Bij hen 

vindt men ook een hoger recidief percentage. Arthroscopische studies in deze jonge patiënten 

populaties zijn (nog) niet beschreven. Bij de tweede groep, de oudere patiënt, wordt ingegaan 

op de bijkomende letsels zoals het hoge percentage rotatorcuffrupturen: 35% tot 86 % bij 

patiënten ouder dan 40 jaar. Fracturen van het tuberculum majus worden in deze patiënten

populatie vaker gezien zodat het van belang lijkt om dit letsel te herkennen. Na de fractuur 

van het tuberculum majus is echter de kans op recidief minder. Ook wordt in dit hoofdstuk 

ingegaan op een verhoogde kans op neurogene letsels, zoals eerder in het proefschrift van 

Visser (1998) werd aangegeven. 

In hoofdstuk 5 wordt een historisch overzicht gegeven van de verschillende repositie-

methoden bij de AFASD. Door Riebel en Mc.Cabe (1991) worden de repositiemethoden in 

vier basismethoden onderscheiden, namelijk: de tractiemethode, de hefboommethode, de 

scapulamanipulatiemethode en een combinatie van de vorige drie. In dit hoofdstuk worden 

naar aanleiding van de literatuur verschillende technieken besproken. Uit de studie van 

Visser was gebleken dat repositiemethoden met tractie in hyperabductie het meeste risico op 

een iatrogeen zenuwletsel geven. Methoden bestaande uit de longitudinale tractie aan de 

lichaamsas (Hippocrates) en de methode volgens Kocher lijken volgens de literatuur in dit 

opzicht minder riskant te zijn. Er werden geen prospectieve klinische onderzoeken gevonden 

naar de invloed van de repositietechniek en het iatrogene zcnuwletsel. 

In hoofdstuk 6 wordt een systematische review gegeven van 58 artikelen uit de literatuur 

van repositiemethoden bij de AFASD Er werden slechts zeven gecontroleerde studies gevonden 

die betrekking hadden tot de repositiemethode. Daaronder was slechts één artikel waarin twee 

verschillende repositiemethoden met elkaar vergeleken werden. Uit deze review is het 

moeilijk om conclusies te trekken, gezien de kleine verschillen tussen de verschillende 

toegepaste repositiemethoden en de daarbij gegeven sedativa en analgetica. Gezien de kans 

op bijwerkingen ten gevolge van de ondersteunende medicatie is het te overwegen om direct 

na de eerste schouderluxatie te trachten de schouder te reponeren zonder ondersteunende 

medicatie. Mocht de arts het gevoel hebben dat de pijnverlichting onvoldoende is kan een 

intra-articulaire injectie met lidocaïne worden toegediend waarvan is aangetoond dat deze 

veilig en succesvol is. Aanvullend konden wij uit de literatuur geen aanwijzingen vinden 

voor een relatie tussen de repositiemethode en een verhoogde recidiefkans op luxatie. 
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Om in de toekomst een bepaalde repositiemethode te kunnen adviseren zijn prospectieve 

gerandomiseerde studies nodig waarbij verschillende repostiemethoden en anesthesie-

strategieën met elkaar worden vergeleken. Hopelijk kan op die manier een snelle, veilige, 

makkelijke, kosteneffectieve en pijnloze repositiemethode worden gevonden. 

Hoofdstuk 7 beschrijft een onderzoek waarbij door middel van een enquête informatie werd 
verkregen over de behandeling van patiënten met een AFASD in Nederland. Uit deze 
enquête bleek dat slechts 65% van de geënquêteerde ziekenhuizen een standaardprotocol 
heeft voor de behandeling van de AFASD op de spoedeisende eerste hulp (SEH). In vrijwel 
alle ziekenhuizen wordt het noodzakelijk geacht om röntgenfoto's voor en na repositie van 
de schouder te maken. Repositiemethoden die bij voorkeur gebruikt worden zijn die volgens 
Kocher en Hippocrates. ïn 85% van de gevallen wordt sedatie voor de repositie gegeven. In 
30% van de gevallen wordt hiernaast ook systemische pijnstilling en in 50% van de gevallen 
intra-articulaire pijnstilling gegeven. Men immobiliseert de schouder altijd, bij 85% van de 
geënquêteerden voor de duur van 0 tot 4 weken. Slechts 35% van de ondervraagden schrijft 
fysiotherapie voor. Op de vraag aan de geënquêteerden of zij zou bij een 17-jarige handballer 
met een AFASD direct een stabiliserende ingreep zouden verrichten, antwoordde 7% 
bevestigend. Daarentegen zou niemand bij een 47-jarige huisvrouw met een AFASD direct 
operatief stabiliseren. Op basis van de recente literatuur lijkt het nu gevoerde beleid ten 
aanzien van de diagnostiek en behandeling van de AFASD in veel ziekenhuizen niet meer te 
voldoen. Het lijkt dan ook nuttig om een richtlijn te maken voor diagnostiek en behandeling 
van de AFASD in Nederland. 

In hoofdstuk 8 worden de resultaten getoond van een retrospectief radiologisch onderzoek 
betreffende de incidentje en klinische significantie van de afwijkingen op de prereductie en 
postreductie foto's bij 72 patiënten die op de SEH werden behandeld wegens een AFASD. 
Uit deze studie blijkt dat 86% van de postreductie foto's als normaal werden afgegeven. 
Tevens bleek dat de aanwezigheid van fracturen op de prereductie foto geen invloed had op 
het beleid. De prereductie foto bleek bij 10% van de patiënten tot een verkeerde diagnose te 
leiden. Deze foto's zijn vaak moeilijk te interpreteren door ondermeer de slechte kwaliteit 
van de foto's en de veranderde anatomie als gevolg van de overprojectie van de humeruskop 
over de voorzijde van het glenoid. Op basis van deze studie en de recente literatuur kunnen 
we ons afvragen of het nog steeds zinvol is om bij iedere patiënt met een ongecompliceerde 
repositie van een schouderluxatie zonder preëxistente fractuur, een foto na repositie te 
maken. 

In hoofdstuk 9 wordt een prospectieve arthroscopische studie van de AFASD bij de jonge 

patiënt beschreven. Bij deze patiëntenpopulatie in de leeftijd van 16 tot 39 jaar (gemiddeld 

24 jaar) werd direct na de AFASD een arthroscopic verricht. Alle patiënten werden na 1. 2 

en 5 jaar gecontroleerd. Daarbij werd aangetoond dat naarmate de follow-up langer is het 
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instabiliteitpercentage bij deze groep jonge patiënten toeneemt. Na 5 jaar is het "overall" 

instabiliteitspercentage 55 en bij patiënten jonger dan 18 jaar zelfs 71 (5/7). De enige 

voorspellende factor voor schouderinstabiliteit blijkt volgens dit onderzoek de leeftijd te 

zijn. Slechts 3 van de 31 patiënten (10%) hebben na 5 jaar een stabiliserende ingreep 

ondergaan. 

Intra-articulaire pathologie (laesie type Baker) bleek geen voorspellende waarde te hebben 

voor de kans op schouderinstabiliteit. Er kon geen correlatie worden aangetoond tussen 

sportactiviteiten en schouderinstabiliteit. Op basis van onze studie kunnen wij de theorie van 

Wintzell over het nut van de arthroscopische lavage bij de AFASD niet ondersteunen. 

Hoofdstuk 10 betreft een onderzoek van 105 patiënten met 107 AFASD die in de periode 
van 1991 tot 1994 in Delft werden behandeld. In 34% van de gevallen ontstond de AFASD 
tijdens sportactiviteiten en in 28% van de gevallen in de thuissituatie. Sport was de meest 
frequente oorzaak van de acute luxatie bij patiënten jonger dan 40 jaar, en bij mannen. Bij 
patiënten ouder dan 40 jaar en bij vrouwen ontstond de schouderluxatie meestal als gevolg van 
een val thuis. De gemiddelde follow-up van deze studie bedroeg 71 (spreiding: 46-91) 
maanden. Het totale recidiefpercentage was 26. Statistisch werd geen verschil gevonden in het 
recidiefpercentage tussen patiënten met een luxatie na sportbeoefening en patiënten die 
tevoren niet gesport hadden. De leeftijd was de meest significante prognostische factor wat 
betreft de kans op recidief. Bij patiënten jonger dan 20 jaar was de recidiefkans 64% en bij 
patiënten ouder dan 40 jaar 6%. Begeleidende fracturen werden in 19% en neurogene letsels 
in 21% van de gevallen waargenomen. Bij controle bleek dat 34% van de patiënten niet meer 
in staat waren werkzaamheden te verrichtten, slechts in 2% van de gevallen was dit ten 
gevolge van het letsel van de aangedane schouder. In dit onderzoek werd in 9% van de 
gevallen een bilaterale schouderluxatie gevonden. Het recidiefpercentage in deze subgroep 
was 50. 

In hoofdstuk 11 worden de begeleidende fracturen beschreven die zich bij een AFASD 
kunnen voordoen. In dit 'case report' wordt voor het eerst een patiënt beschreven die na een 
AFASD zowel een fractuur van het processus coracoideus, het glenoid en het tuberculum 
majus heeft. Verder wordt er een literatuuroverzicht gegeven waarbij blijkt dat na een 
AFASD in 15% tot 35% er tevens een tuberculum majusfractuur kan ontstaan. Bij de glenoid-
rim fracturen: wordt een variatie van 5,4% tot 32% gevonden, variërend van kleine "chip 
avulsies" tot echte glenoidfracturen. De fractuur van de processus coracoideus is relatief 
zeldzaam en komt meestal geïsoleerd voor. De incidentie bedraagt 3% tot 13% van alle 
fracturen rond de schouder. 

In hoofdstuk 12 worden de samenvattingen van de beschreven studies samengevat en 
besproken met de literatuur uit de andere hoofdstukken. Nieuwe ideeën voor vervolgstudies 
worden weergegeven. 
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Geconcludeerd kan worden dat de AFASD een relatief vaak voorkomend letsel is bij jonge 
en oude patiënten. Uit het door ons verrichte literatuuronderzoek en de enquête lijkt het nu 
gevoerde beleid ten aanzien van de diagnostiek en behandeling van de AFASD in veel zieken
huizen niet meer te voldoen. Het lijkt dan ook nuttig om een richtlijn te maken voor diagnostiek 
en behandeling van de AFASD in Nederland. Het blijkt dat we minder röntgenfoto's kunnen 
maken bij de patiënt met een ongecompliceerde AFASD. De meest ideale repostie methode 
is een snelle, veilige, makkelijke, kosten- effectieve en pijnloze repositiemethode waar de 
behandelend specialist zich vertrouwt mee voelt. 

De nabehandeling dient uit een kortdurende immobilisatie te bestaan. De patiënt met een 
AFASD onder de 40 jaar kan in principe zonder primaire stabilisatie behandeld worden. De 
arthroscopische lavage techniek draagt niet bij op het voorkomen van recidief luxaties op 
langere termijn. De pathologie van de AFASD is nog niet volledig duidelijk. Waarom de ene 
patiënt zonder labrum letsel een recidief krijgt en de ander met labrumletsel niet, geeft aan 
dat meerdere factoren een rol kunnen spelen. 

Op individuele basis kan men sporters jonger dan 25 jaar verschillende behandel strategieën 
voorleggen ter voorkoming van de recidief luxatie. 

Lange termijn studies zullen moeten aantonen dat primaire stabilisatie (open / arthroscopisch) 
een vermindering van klachten en instabiliteit geven, die het rechtvaardigen dat deze speci
fieke groep met AFASD primair gestabiliseerd zou moeten worden. Vooralsnog zijn wij nog 
terughoudend met primaire stabilisaties bij alle patiënten met AFASD. 
Er moeten richtlijnen komen voor de snelle evaluatie van patiënten met persisterende 
schouderklachten na een AFASD. Tuberculum majus fracturen, rotator cuff rupturen en 
persisterend neurologisch letsel dienen uitgesloten te worden. Het lijkt zinvol om in de 
toekomst gerandomiseerde vergelijkende (multicentre) studies te verrichten naar: 

1. De betrouwbaarheid van het lichamelijk onderzoek op de SEH bij de patiënt met een 

verdenking op een AFASD. 

2. Het nut van de röntgenfoto voor en na repositie bij een ongecompliceerd verlopende 

AFASD. 

3. De meest effectieve, veilige en snelle repositie techniek bij patiënten met een AFASD. 

4. De invloed van de positie van de arm bij immobilisatie (exorotatie versus endorotatie) 

bij patiënten met AFASD 

5. De resultaten op lange termijn (> 10 jaar) van de primaire stabilisatie van de patiënt, 

jonger dan 25 jaar met een AFASD. 

6. De kans op osteoarthrosis van de schouder na een AFASD op lange termijn. 
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Dankwoord 

Promoveren, het schrijven van een proefschrift, of in Delft door collega's, ook wel een 
"boekje" schrijven genoemd, wordt door sommige promovendi vergeleken met het lopen 
van een triathlon, of zelfs een zware bevalling. Beiden zal ik zeker zelf fysiek niet mee
maken. Ik kan dit dan ook slecht vergelijken. Maar het is zeker een aardige inspanning en 
tijdsbesteding geweest. Ik durf dan ook te stellen dat bij mij het "boeken kindje" lang in de 
buik is blijven zitten. Het laatste jaar heeft de, door reeds velen gebruikte stelling van 
Goethe "In die Beschrankung zeigt erst der Meister ", vaak door mijn hoofd gespeeld. Lang 
heb ik dan ook getwijfeld of we het niet alleen bij de artikelen zouden laten. Echter als je een 
lange periode met een onderwerp bezig bent geweest wil je zo volledig mogelijk zijn. Dan 
maar geen Meister. Dat het proefschrift nu afgerond is geeft een goed en dankbaar gevoel. 
Echter, zonder de steun van velen zou het schrijven van dit "boekje" niet mogelijk zijn 
geweest. Daarom dank ik een ieder die hier bij betrokken is geweest voor alle hulp in de 
afgelopen jaren. Ook de patiënten, die deelnamen aan de verschillende studies, wil ik danken 
voor hun medewerking. Een aantal mensen wil ik graag in het bijzonder noemen. 

Hooggeleerde Prof. Dr. R.K. Marti, promotor, beste René, dank voor je vertrouwen en steun 
in de opzet en afronding van mijn proefschrift over de acute eerste voorste schouderluxatie. 
Promoveren, op een traumatologisch onderwerp, bij de orthopedisch hoogleraar, die in de 
afgelopen bijna 30 jaar de traumatologic in Nederland en daarbuiten heeft uitgedragen, is 
een voorrecht. Buiten je kennis, heb ik je warme persoonlijkheid als zeer plezierig ervaren. 

Hooggeleerde Prof. Dr. P Rozing, promotor, beste Piet, afgelopen twee jaar ben jij bij ons 
onderzoek intensiever betrokken geraakt. Je commentaar heeft bijgedragen tot een aantal 
goede suggesties en verbeteringen van het manuscript. Dank voor je steun en deskundige 
adviezen. 

Zeergeleerde Dr. A.J.G. Nollen, co-promotor en mijn opleider orthopedie, beste Ad, De 
"liefde" voor de orthopedie, je relativeringsvermogen en bescheidenheid heb ik altijd 
bewonderd. Altijd was je beschikbaar voor advies. Ieder artikel kwam even snel weer terug 
met de bekende potlood correcties. Dank voor het vertrouwen en steun in de afronding van 
het proefschrift. 

Zeergeleerde Dr. B.R.H. Jansen, beste Bernard. Ook hierin ben jij de initiator geweest. Jij 

was de eerste die mij stimuleerde tot het schrijven van een proefschrift, namelijk direct na 

mijn start als assistent Heelkunde en vervolgens bij de terugkeer in Delft als orthopedisch 

chirurg. Het leven loopt niet altijd zo als je zelf gepland heb. Het schrijven van mijn "boekje" 

heeft dan ook, voor jou zeker, lang geduurd. Ik dank je voor de geboden kansen en vele 

adviezen. 
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Zeergeleerde Dr.R. Brand, beste Ronald, vol verbazing heb ik kennis kunnen nemen van het 

gemak waarop jij mijn medische vragen vertaalde in de medische statistiek en mij vervolgens 

duidelijke antwoorden gaf. Thuis, zelf uitproberend bleek het toch niet zo eenvoudig te zijn 

en vele malen heb ik je dan ook opnieuw gemaild of ben ik bij je langs gekomen, met de 

vraag om mij te helpen. Dank voor je tijd en hulp. 

Zeergeleerde Dr.W.J. Willems, beste Jaap. Zowel in de CBO groep als daar buiten (soms in 
verre locaties) hebben we discussies gevoerd over de acute instabiliteit en de behandeling. 
Ook heb je een aantal artikelen mee beoordeeld en vele goede suggesties gegeven. Ik dank 
je voor de plezierige samenwerking, de adviezen en de beoordeling van het manuscript. 

Veel klinisch werk werd mede verricht door een aantal assistenten die in de afgelopen jaren 

op onze orthopedie afdeling hebben meegewerkt. Marco Ritt, Huub van Laarhoven, Adriaan 

Mostert. Marcus Wijffels, Geert Jan de Maat en Elian Uitterlinden. Bedankt voor jullie hulp 

bij het verzamelen van de patiënten - en literatuur gegevens. Dit proefschrift is mede door 

jullie inzet tot stand gekomen. 

De leden van de Promotiecommissie, bestaande uit Prof Dr. C.N. van Dijk, Prof. Dr. J.W. 

van der Eijken, Dr. F.M.M. Griffioen. Dr. W.J. Willems, Prof. Dr.Th.M. van Gulik en Prof. 

Dr. A. van Kampen wil ik danken voor de tijd die zij hebben genomen voor het doornemen en 

kritisch beoordelen van het manuscript. 

De maatschap Orthopedie en Traumatologic, Rolf Bloem, Ruud Deijkers, Dieu Donné 

Niesten en Hennie Verburg, wil ik danken voor hun vertrouwen en bereidheid om ruimte te 

scheppen in de dagelijkse praktijk om "het boekje" af te ronden. 

Ook de leden van de CBO werkgroep "de acute schouderinstabiliteif" bestaande uit: Mare 

Alsemgeest, Carel Bron, Henk de Hollander. Mathieu Rutten, Peter Rossier en Jan Winters 

dank ik voor de prettige samenwerking en vele discussies over "ons" onderwerp. 

Prof. Dr. Radu Manoliu, Dr. Champ Baker, en Bob Griffioen dank ik voor het mogen 

gebruiken van de fraaie illustraties over de schouderanatomie, schouderpathologie en 

repositie technieken. 

Verder dank ik: Danielle de Windt, Anneke Sikkenk, Fons Blankendaal, Lennart Hovelius 

voor hun bijdrage aan dit proefschrift 

Mocht ik überhaupt een sterk punt hebben, dan is dit zeker niet het gevoel voor taal. Dank 

ben ik dan ook verschuldigd aan Peter W. Hart, Zulfi Rahimtoola en Daphne Wijffels voor 

de correctie van de Nederlandse en Engelse taal 
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De "stille" krachten op de achtergrond: Janet Kooij, Suzanne Koomen, Petra Visser, Evelien 

Goedkoop en Edith Theunissen dank ik voor hun secretariële bijdrage en hulp in de afgelopen 

periode. 

Mijn paranimfen: 

Albert Simonis, Beste Allie, vaak bleek in de onderlinge discussies dat jij, de enige visboer 
in Nederland met een medische achtergrond nog vrij goed op de hoogte bent van vele medische 
onderwerpen. Onze wegen zijn na de medische studie altijd parallel blijven lopen, wat 
gezien onze achtergrond ook niet vreemd is. Ik ben blij dat jij mijn paranimf wilde zijn. 

Hennie Verburg, Beste Hennie, mijn maatje uit ... Delft of is het toch Amsterdam? Jij bent 
een van de redenen waarom dit "boekje", tot een goed einde is gekomen. Jouw positivisme, 
maar vooral je loyaliteit, ook in slechte tijden heb ik enorm gewaardeerd. Met name door 
jouw energie, de croissantjes en gevulde koeken, hebben wij inmiddels drie van onze vier 
doel stellingen gerealiseerd. Dank hiervoor en nu op naar het volgende project...ook de 
schouder of toch OK 4? Lien, sorry voor de vele "gestolen" uren. 

Mijn Familie: 

Helaas zijn mijn lieve ouders en zus Bep mij veel te vroeg ontvallen. Ik dank hen voor de 

basis en liefde die zij mij gegeven hebben. Met veel plezier en vol dankbaarheid kijk ik dan 

ook terug naar mijn jeugd en ouderlijk huis. Ik hoop dat jullie mij op afstand zijn blijven 

volgen en ook nu weer meekijken. 

Ik voel mij zeer gesteund door de aanwezigheid en betrokkenheid van mijn lieve zus Gon en 

lieve broers Dick en Ed. Als ook door mijn oudste maatje Harm Prins. 

Het beste bewaar je altijd tot het laatst, dat doe je ook met het voorbereiden van een goede 

maaltijd, maar zeker voor het allermooiste wat mij is "overkomen". 

Jonge Slaatjes, lieve Rutger, lieve Niels en lieve Maaike vaak heb ik jullie horen roepen. 

"Hé, ouwe is het boekje nu nog niet af". Nu, "tuig", het boekje is eindelijk af. Geen excuses 

meer. Kanjers, ik ben trots op jullie. Ik dank jullie voor de bijdrage bij het maken en kiezen 

van de lay-out. Rutger, dank voor je creativiteit en ideeën. Niels en Maaike, dank voor de 

ongekuiste adviezen en vooral jullie geduld met mij. 

Lieve Janoeska, mijn beste maatje, zonder jou was het zeker niet gelukt. Ik dank je voor je 

onvoorwaardelijke steun, geduld en liefde. Naast de beesten, je vrijwilligerswerk en het werk 

op school was en ben jij altijd weer het middelpunt in ons gezin. Jouw schouders hebben mij 

in de afgelopen 27 jaar vele kansen geboden. Ik ben waanzinnig trots op je. Ik hoop dat 

wij nog lang van de "kids" en het leven kunnen genieten. 

En nu gaan we een feestje geven. 
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