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Chapter 10 

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). 

166 



Prognosis of the acute first-time anterior shoulder dislocation. 
A Dutch experience 

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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