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Introduction
The glenohumeral joint has its large arc of motion, making 

them prone to mild or even severe injury [6,12]. The most common 
injury to the glenohumeral joint is anterior shoulder dislocation 
[12], which possibly the cause of a traumatic event or the shoulder 
instability itself.9 Anterior shoulder dislocation contributes 96% 
of total shoulder dislocations [11, 19]. The incidence of primary  

 
anterior shoulder dislocation is between 11.2 to 26.2 per 100,000 
people. Recurrent dislocation is caused by a lesion in the glenoid 
labrum; the primary stabilizer of the shoulder. The prevalence of 
primary anterior shoulder dislocation is high in athletic activities, 
with the mechanism of apprehension position of shoulder 
abduction and external rotation [29]. Traditionally, anterior 
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compared to ER immobilization in 4 weeks (risk ratio, 2.35; P=0.01). The subgroup analysis has been made and there was no 
significant difference between ER immobilization and IR immobilization in patient aged <30 years (P=0.29). Analysis on 3 studies 
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shoulder dislocations are treated with closed reduction, stages of 
immobilization in external or internal rotation for 2-6 weeks, and a 
series of physical exercise treatment, perhaps reducing the risk of 
recurrent dislocation and enhance the soft tissue healing [12, 18, 
20] Despite its protocol to treat the anterior shoulder dislocation, 
the most advantageous time and position of immobilization yet 
the best position has to be proven. Therefore, we conducted a 
systematic review and meta-analysis from the available literature 
to consider the best duration and position for immobilization after 
the reduction of anterior shoulder dislocation. 

Material and Methods
Literature Search

Electronic databases (PubMed, NCBI, Cochrane, and Elsevier) 
were searched without limit. This study was conducted strictly 
following the methods established in the Preferred Reporting 
Items for Systematic Review and Meta-analysis (PRISMA). We 
independently reviewed the titles and abstracts and strictly 
followed the inclusion criteria12: [1] the patient must be diagnosed 
with primary anterior shoulder dislocation; [2] direct comparison 
between internal and external rotation immobilization with 
recurrence rate in result for comparison; [3] more than 1-year 
follow up; [4] must be randomized controlled trials (RCTs). 
Exclusion criteria included studies where: [1] retrospective study, 
case reports, reviews, observational studies; [2] the outcome data 
were not available; [3] follow up time less than 1 year. Publications 
were excluded by title review, and abstracts, of all studies that were 
not excluded by title were reviewed to meet the criteria mentioned 
above. Then publications that have been reviewed were retrieved 
in full text and were read in detail.

Data Extraction and Quality Assessment

We reviewed and extracted independently all the studies. 
Especially year of publication, study design, patient demographics 
(age, sex, sample size), type of immobilization, duration of 
immobilization, mean follow-up time, loss to follow up rate, 
recurrences rate, and WOSI Score. We used data from the analysis of 
treatment from the available data from the studies. If the data were 
not reported, we extracted them from the accompanying graphs.

Statistical Analysis

To perform the meta-analysis, we used RevMan version 5.3 
software (Cochrane Collaboration). We used the risk ratio (RR) and 
a 95% CI as a pooled measure for dichotomous data. Inconsistency 
index [I2] test which ranges from 0% to 100% was used to assess 
heterogeneity across studies. A value above 50% or P <0.05 indicates 
statistically significant heterogeneity. We used the Mantel-Haenzsel 
method with a fixed-effect model for meta-analysis and a random 
effect model was used in case of heterogeneity. All P values were 
2-tailed with a statistical significance set at 0.05 or below.

Source of Funding

No external funding support was received for this study.

Results
The literature search identified 138 studies. Among these 138 

studies, 41 were excluded by titles (duplicates), 36 were excluded 
by abstract. Leaving 61 studies to be screened, and after we 
reviewed all the studies, we did consult with our consultant and 54 
have been excluded by peer-reviewed, leaving 7 RCT in total to be 
included in our study.

Description of Studies
We included 7 RCTs comparing ER and IR immobilization after 

primary shoulder dislocation. Overall, there were 635 patients 
included in this study, with a mean age of 29.2 years across the 7 
included studies. The overall follow-up time for the included studies 
was 23.6 months. Male to female ratio was 288:68 in the ER group, 
and 262:65 in the IR group. Duration of immobilization ranged 
from 3 to 4 weeks. The characteristics, main outcomes, and patient 
demographics included in the studies are shown in Tables 1 to 3. 
Itoi, et al [1] Itoi et al. reported in a clinical trial that immobilization 
in ER was shown to reduce the risk of recurrence shoulder 
dislocation compared to the IR groups. There were 198 participants 
(104 were treated in ER and 94 in IR). The average patient age 
reported was 37 years. The inclusion criteria included [1] first-
timer dislocation, [2] within 3 days after dislocation, [3] no 
associated fracture based on radiograph findings. They reported 
that recurrent dislocation was 25% in the ER group (22/85), and 
42% in the IR group (31/74). Taskoparan, et al. [2] performed a 
randomized clinical trial comparing 3 weeks of immobilization in 
10o of external rotation and internal rotation. The inclusion criteria 
of this study were primary anterior shoulder dislocation, no 
hyperlaxity of the shoulder, and admission on the first day of 
reduction after a dislocation. However, the exclusion criteria were 
not stated in this study, but it was stated that 2 patients were 
excluded from the study with, respectively, brachial plexus injury 
and hyperlaxity of the shoulder. A total of 33 met the inclusion 
criteria with 20 patients who encountered the dominant side. To be 
noted, 1 from 16 patients (6.3%) in external rotation group and 5 
from 17 patients (29.4%) in internal rotation group experience 
anterior shoulder dislocation recurrence (p>0.05). While patients 
aged between 21-30 in the ER group did not fall on anterior 
shoulder dislocation recurrence, 5 patients in the IR group did 
(p=0.035). Hence, this study showed that external rotation is an 
effective preference to prevent recurrence of anterior shoulder 
dislocation rather than traditional internal rotation sling Liavaag, et 
al. [3] enrolled in a multicenter clinical trial from 13 hospitals, 
comparing immediate 3 weeks immobilization of both internal 
rotation; sling and swathe; and 15o external rotation; external 
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rotation immobilizer. The inclusion criteria were [1] patients aged 
16 – 40 years old and [2] successful reduction of primary traumatic 
anterior glenohumeral dislocations which were documented with a 
conventional radiograph. Furthermore, glenoid fracture with large 
osseous defect, greater tuberosity fracture with malalignment after 
repositioning, nerve injury-prone to the dislocation or even the 
reduction, and the unwillingness or ineptitude to take part in the 
study were excluded. Afterward, the outcome of the intervention 
was measured with a minimum of 24 months (2 years) of follow-up 
after the first anterior shoulder dislocation. A total of 188 patients; 
93 randomized to ER and 95 randomized to IR; were acquired in 
the study with the mean age of 26.8 ±7.1 years old, ranging from 
16-40 years old. It was shown that the recurrence rate (primary 
outcome) of internal rotation immobilization was 24.7% and 30.8% 
for external rotation immobilization with p = 0.37. Moreover, the 
secondary outcome measures the Western Ontario Shoulder 
Instability Index (WOSI) with a median score for the ER group was 
238 and 375 for the IR rotation group, the difference was not 
significant (p=0.32). From the study, it was concluded that 
immobilization in the external rotation did not reduce the rate of 
recurrence for patients with primary anterior shoulder dislocation 
Heidari, et al [4] performed a prospective, randomized, controlled, 
clinical trial to compare the effectiveness of immobilization in 
external rotation (15o abduction and 10o external rotation) and 
internal rotation. The subjects were picked from the ED within 6 
hours after the primary unilateral anterior shoulder dislocation, 
ranging from 15-55 years old and inclining to be followed up. 
Patients with previous shoulder issues, surgical joint repair, 
multidirectional instability, shoulder injuries requiring surgical 
intervention, associated with fractures of the shoulder upon routine 
radiographic examination, and unwilling to be followed up for the 
next 24 months were excluded. Afterward, all the patients included 
were assigned in a ratio of 1:1, respectively, in the adduction – 
internal rotation (AdIR) group and abduction – external rotation 
(AbER) group. The primary outcome was a recurrent dislocation, 
measured with WOSI. From the results, it was shown that the 
recurrence rate was significantly higher in AdIR group (33.33%) 
rather than the AbER group (3.9%), with p < 0.001. Hence, the 
abducted and externally rotated stabilization for primary anterior 
shoulder dislocation has more benefit in reducing the risk of 
anterior shoulder dislocation recurrence Whelan, et al. [5] 
Prospective multicenter randomized control trial with single-
blinded evaluations was a study conducted by Whelan et al to 2 
study groups. They are external rotation brace (90o elbow flexion, 
0o shoulder abduction and flexion, and 0o- 5o external rotation at 
the shoulder), and internal rotation sling (90o of elbow flexion, 0o 
of shoulder abduction and flexion, and 70o-80o of internal rotation 

at the shoulder). Both groups were obligated to wear the fixator for 
a total of 4 weeks. Furthermore, the exclusion criteria of this study 
including previous instability of the affected shoulder with 
significantly associated fractures of the proximal humerus, glenoid, 
or scapula (except Hill-Sachs lesion and/ or small bony Bankart 
lesions) or those who were unwilling to participate in the study. 
The result was 37% (10/27) of ER group experienced recurrent 
dislocation and subluxation, while 40% (10/25) of the IR group 
(p=0.41 for recurrent instability between groups). The WOSI scores 
were not different between the groups respectively 87% and 84% 
for external rotation and internal rotation (p=0.74). Hence, it was 
concealed from this study that there was no significant difference in 
the rate of recurrent dislocation or instability between the groups 
of external and internal rotation Chan, et al. [6] A prospective, 
multi-center randomized control trial was conducted by Chan, et al. 
between 2006 and 2010. This study looked into the better outcome 
between using the conventional sling/ Polysling (internally rotated 
shoulder) or external rotation brace (30o externally rotated 
shoulder and 30o abduction) in the first occurrence of anterior 
shoulder dislocation for 4 weeks after the incidence. Starting from 
September 2006, patients with primary anterior shoulder 
dislocation ranging from 14-45 years old were put into the study. 
Exclusion criteria included an associated fracture, an indication for 
surgery (as determined by the recruiting surgeon), inability to 
provide informed consent, learning difficulties, mental illness, 
dementia, significant co-morbidities, or if the patient was unwilling 
to participate. After 24 months, the follow-up data showed that 
30% of subjects who were put in internal rotation sling experienced 
recurrence of anterior shoulder dislocation, while 24% of subjects 
of external rotation and abduction did come through anterior 
shoulder dislocation recurrence. From the study by Chan et al, it 
can be concluded that ER bracing is unlikely more superior to 
provide advantages in traumatic first-time anterior shoulder 
dislocation Murray, et al. [7] A report from Murray, et al found that 
there is no significant difference between the ER and IR groups. 
Fifty patients were included in the study, which 25 patients 
allocated in the IR group and others [25] in the ER group. One 
patient refused to be treated in external rotation, and three patients 
were lost to follow-up. This study also reported that 38.3% of the 
patients had recurrent shoulder dislocation within two years. The 
recurrence rate was 47.8% (11 of 23) in IR group and 29.2% (7 of 
24) in the ER group. They also report that in the subgroup aged 
between 20 and 40 years, the recurrence rate was 50% (9 of 18) in 
the IR group and 17.6% (3 of 17) in the ER group (p=0.044). For the 
patient aged under 20 or over 40 years found that no significant 
difference was found between IR and ER groups.
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Table 1: Characteristics of Included Studies and Main Outcomes.

Patients Lost to Follow-up, n (%) Recurrence Rate, n/N 
(%) WOSI Score, Mean

Study nER nIR
Duration of 

Immobilization, 
wk

Follow-up 
Times ERa IR ER IR ER IR

Itoi, et al. 
(2007)1 104 94 3 3 wks; 6 

mo; 1, 2 y 19 (18) 20 (21) 22/85 
(25.9)

31/74 
(41.9) n/a n/a

Taskoparan, 
et al. 

(2010)2
16 17 3 6, 12, 24 

mo 0 0 1/16 
(6.3%)

5/17 
(35.3%) n/a n/a

Liavaag, et 
al. (2011)3 93 95 3 2 y 2 2

28/91 23/93 79.30 ± 76.51 76.42 ± 72.25

(30,76%) -24.73%

Heidari, et 
al. (2014)4 51 51 3

24 mo by 
telephone, 

33 mo 
direct 

interview

3 2 2/51 
(3.9%)

17/51 
(33.3%)

- -

91.09 ±32.75 89 ± 30.37

Whelan, et 
al. (2014)5 31 29 4

4 wks; 3, 6, 
12, 18, 24 

mo
4 (13) 4 (14) 10/27 

(37%)
10/25 
(40%) 86.7 ± 13.2 84.4 ± 0.8

Chan, et al. 
(2018)6 36 36 4 3, 12, 24 

mo 6 8 6/30 
(20%) 28-Jul n/a n/a

Murray, et 
al. (2018)7 25 25 3 3, 12, 24 

mo 1 2 24-Jul 23-Nov n/a n/a

Table 2: Patient Demographics.

Study
Male : Female Ratio Age, y, mean (range) Right : Left Ratio

ER IR ER IR ER IR

Itoi et al (2007)1 73:31:00 63:31:00 35 (12-90) 37 (12-89) 50:54:00 48:46:00

Taskoparan et al 
(2010)2 16:00 15:02 34.94 (21-75) 28.94 (15-68) 9:07 9:08

Liavaag et al 
(2011)3 76:17:00 77:18:00 26 (16-40) 26 (16-39) 44:49:00 47:48:00

Heidari et al 
(2014)4 44:07:00 47:04:00 36.11 35.43 33:18:00 39:12:00

Whelan et al 
(2014)5 28:03:00 27:02:00 23 (16-35) 23 (14-34) 14:17 10:19

Chan et al (2018)6 30:06:00 31:05:00 25.9 (17.3-44.8) 23.8 (16.7-43) 18:18 22:14

Murray et al 
(2018)7 21:04 22:03 26.6 (18-45) 27.4 (18-47) n/a n/a

Table 3: Rate of Dislocation Stratified by Age Group.

Study Duration of Follow-
up (yr) N

Age (yr) Rate of Recurrence p-value

ER IR

Itoi et al (2007)1 2.1 159
<30 18/56 (32%) 25/42 (59%)

>30 4/29 (13%) 6/32 (18.7%)

Taskoparan et al 
(2010)2 1.7 33

<30 0/10 (0%) 5/12 (41%)

>30 1/6 (16%) 0/5 (0%)

Liavaag et al 
(2011)3 2 184

<30 25/57 (43%) 20/57 (35%)

>30 3/34 (8.8%) 3/36 (8.3%)

Heidari et al 
(2014)4 2 102

<30 1/16 (6.2%) 3/18 (16.6%)

>30 1/37 (2.7%) 14/33 (42.4%)
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Whelan et al 
(2014)5 2 52 n/a 6/27 (22%) 8/25 (32%) 0.42

Chan et al (2018)6 2 58 n/a 6/30 (20%) 7/28 (25%) 0.58

Murray et al 
(2018)7 2 47 n/a 7/24 (29.2%) 11/23 (47.8%)

Figure 1: Studies retrieved plot for the meta-analysis.

Figure 2: Forest plot of comparison between external rotation and internal rotation immobilization. Outcome: Rate of 
Recurrence. The horizontal line represents the 95% CIs for individual studies, and the vertical line represents no effect. The 
diamond represents the overall relative risk of recurrence rate, the width represents the 95% CI.; M-H, Mantel-Haenszel.
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Figure 3: Forest plot of comparison between external rotation and internal rotation immobilization. Outcome: Rate of Recurrence 
at <30 years of age. The horizontal line represents the 95% CIs for individual studies, and the vertical line represents no effect. 
The diamond represents the overall relative risk of recurrence rate, the width represents the 95% CI. ; M-H, Mantel-Haenszel.

Figure 4: Forest plot of comparison between external rotation and internal rotation immobilization. Outcome: Rate of Recurrence 
at >30 years of age. The horizontal line represents the 95% CIs for individual studies, and the vertical line represents no effect. 
The diamond represents the overall relative risk of recurrence rate, the width represents the 95% CI.; M-H, Mantel-Haenszel.

Figure 5: Forest plot of comparison between external rotation and internal rotation immobilization. Outcome: Western Ontario 
Shoulder Instability Index (WOSI) scores. The horizontal line represents the 95% CIs for individual studies, and the vertical 
line represents no effect. The diamond represents the overall relative risk of recurrence rate, the width represents the 95% CI.; 
IV, inverse variance.

Figure 6: Forest plot of comparison between external rotation and internal rotation immobilization. Outcome: Rate of 
Recurrence in 3 weeks of immobilization. The horizontal line represents the 95% CIs for individual studies, and the vertical 
line represents no effect. The diamond represents the overall relative risk of recurrence rate, the width represents the 95% CI.; 
M-H, Mantel-Haenszel.
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Figure 7: Forest plot of comparison between external rotation and internal rotation immobilization. Outcome: Rate of 
Recurrence in 4 weeks of immobilization. The horizontal line represents the 95% CIs for individual studies, and the vertical 
line represents no effect. The diamond represents the overall relative risk of recurrence rate, the width represents the 95% CI.; 
M-H, Mantel-Haenszel.

Recurrence Rates

We included 6 studies for the recurrence rate at all ages. 
All data were pooled to make a meta-analysis. We found that ER 
immobilization was significantly reduce the recurrence rate at 
all ages (RR: 1.83 (1.35, 2.48); p=<0, 0001; I2=42%) (Figure 2). 
Moreover, in sub-group analysis we found no significant difference 
in recurrence rate based on age, <30 years (RR: 1.50 (0.70, 3.18); 
p= 0.29; I2=67%) (Figure 3), and >30 years (RR: 1.81 (0.45, 7.24); 
p=0.32; I2=59%).

Duration of Immobilization

We included 6 studies for the duration of immobilization which 
separated into two groups, inclusive of 3 weeks and 4 weeks. We 
pooled all the data to make a meta-analysis. From the forest plot, 
we found that 3 weeks of immobilization in ER significantly reduce 
the recurrence rates (RR of 2.35 (1.18, 4.67); p= 0.01; I2=53%). In 
contrast, 4 weeks immobilization showed no significant difference 
to reduce the recurrence rate of anterior shoulder dislocation 
(RR=1.14 (0.65, 2.01); p= 0.64; I2=0%). 

The Western Ontario Shoulder Instability Index (WOSI) 
Scores

The WOSI scores analysis was obtained from 3 studies to value 
the disease-specific quality of life (QoL) deficits between both IR 
and ER groups. It was found that there was no significant difference 
in the WOSI scores between both groups (p = 0.32, I2 = 0%).

Discussion
Recently, several studies showed reports about preferences 

in immobilization. Yet its duration, after a primary anterior 
shoulder dislocation, remains questionable, controversial, and 
debatable [25]. In our study that includes a meta-analysis of level 
I and II trials, we added 2 RCTs that had not been included in the 
previous meta-analysis [6, 7]. We pooled recurrence rates by age 
(all ages, <30 years, and >30 years) to evaluate the effectiveness of 
immobilization for reducing the risk of recurrence rate objectively. 
We also pooled the duration of immobilization of primary anterior 

shoulder dislocation to conclude the significance duration for 
reducing recurrence rate, WOSI score also being pooled to evaluate 
the better immobilization position. The previous systematic review 
and meta-analysis studies reported that there was no statistically 
significant difference between ER and IR immobilization to reduce 
the risk of recurrence [21,31]. In contrast, one of the recently 
published systematic review and meta-analysis showed that there 
is a statistically significant difference in recurrence rate based on 
immobilization, the investigator found that ER immobilization is 
superior to IR immobilization based on pooled data that has been 
shown in their study (p = 0.007)8. 

The summary of our review and meta-analysis based RCTs 
with the highest-level evidence (level I or II trials) found that ER 
immobilization is statistically significant to reduce the recurrence 
rate (P<0.0001) at all ages, although we did not find any statistically 
significant difference in group ages <30 years (P=0.29), and >30 
years (P=0.40). Even though we found a significant difference 
between the groups, still more RCTs are needed to prove the 
efficacy and preferred immobilization position [21]. According 
to our study, ER immobilization after primary anterior shoulder 
dislocation was preferably superior to IR immobilization, perhaps 
reducing the risk of recurrence and shoulder instability [1,17]. 
It was found no detachable contact force when the arm placed 
in IR immobilization after anterior shoulder dislocation. ER 
immobilization has been suggested based on an MRI study which 
stated that external rotation would maintain the labrum and 
capsule in close contact to the glenoid and enhance the tension 
on the subscapularis muscle [19,32]. Moreover, a biomechanical 
study on cadaver proved that gleno-labral contact was much wider 
when the shoulder was externally rotated in 450. [2,19,22,32] 
However, 45o in the external rotation will increase the contact 
force and seem difficult to be tolerated by the patients, therefore, 
most of the studies performed 10o external rotation to increase the 
cooperation rate in immobilization [2,22]. A radiologic study also 
confirmed that immobilization in external rotation had a positive 
impact in decreasing the hemarthrosis and reduction of anterior 
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capsule detachment and labral lesions [1, 2, 17, 32]. Regarding to 
its superiority, some studies also reported the conflicting results 
on patients’ acceptance to use external rotation brace [23]. In 
2010, Paterson, et al made an analysis for preference duration 
of immobilization in primary anterior shoulder dislocation. 25 
The analyst showed that duration of immobilization <1 week and 
>3 weeks had no statistically significant difference in reducing 
the risk of recurrence. Since then, no reports have been showing 
about preferred durations of immobilization of primary anterior 
shoulder dislocation. Two comparisons had been made in our 
study to conclude the best duration of immobilization. Pooled data 
from 3 weeks of immobilization showed a statistically significant 
difference to reduce the recurrence rate (p=0.01). Otherwise, 
we found no statistically significant difference in the duration 
of immobilization in 4 weeks (p=0.64). One of the most common 
complications of anterior shoulder dislocation is hemarthrosis of 
the glenohumeral joint which would maintain the anterior capsule 
detachment.21,28,33 Hemarthrosis itself would resolve and be 
absorbed only after 3 to 7 weeks, which why 3 weeks are considered 
as the minimum compliance time of immobilization 21,33.

Conclusion
This meta-analysis study summarized that ER immobilization 

in 3 weeks is the best position and duration for immobilization 
after primary shoulder dislocation based on recent RCTs (Level I; II 
Evidence). We suggest more meritorious and thorough prospective 
randomized controlled trials with long-term follow-ups to be 
conducted, perhaps cutting off the biases in meta-analysis study 
and annotate an objective outcome.
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