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ABSTRACT

Background: As documented in many studies, anterior shoulder dislocation can be effectively immobilized in
both external and internal rotation positions, with favorable outcomes. However, controversy exists about the
superiority of the technique of immobilization to achieve the reduced rate of re-dislocation. We conducted this
study to assess the functional outcome of immobilization of shoulder in external rotation position after relocation
in patients with acute anterior shoulder dislocation.

Methods: This is hospital based prospective study in total of 36 patients of primary anterior dislocation of
shoulder. They were managed with closed reduction and immobilization in external rotation position and
followed up for up to twelve months. Functional outcome (including re-dislocation rate) during each follow-up
visit was assessed by using ROWE Score.

Results: The mean age of the participants was 29.6+7.9 years (range: 17-44 years). Of them, 89.9% were male;
and 55.6% were involved in risky jobs. Similarly, 50% of them sustained injury due to slip and fall, 72.2%
presented to the hospital within 12 hours; and 69.4% had their right side involved. All the patients were compliant
with treatment regime; 77.8% tolerated the brace well and the redislocation rate was 8.3%. ROWE score was
found to be significantly increased between subsequent follow-up visits (p<0.05), except between six months and
12 months (p>0.05). Overall, ROWE score varied significantly across the total follow-up period (p<0.05).

Conclusions: Immobilization in external rotation position in traumatic anterior shoulder dislocation is a simple
and easy method of conservative treatment with good patient compliance, less incidence of re-dislocation and

good functional outcome.
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INTRODUCTION

Shoulder joint is one of the most frequently
dislocated large joints in the human body' with an
overall 1nc1dence of 1.7% in the general
population.® Anterior shoulder dislocation is the
most frequent type of joint dlslocatlon accounting
for more than 95 percent of cases.” It affects all age
groups bemg common in young adults and rare after
45 years.™® The mechanism of injury for anterior
shoulder dislocation includes abduction, extens1on
and external rotation of the upper arm. Rarely it
may be due to a direct blow.* Athle‘uc injuries are
more common in younger patlents " and fall
injuries are typical in older patients. "'

Such type of dislocation can be immobilized after
relocation, in either internal or external rotation
position. Although immobilization in internal
rotation is a common practice,'>"® recently many
studies affirm the benefits of external rotation in
terms of functional outcome. In one of such studies,
Itoi et al challenged the traditional position of
immobilization and demonstrated that the anterior
shoulder  dislocation  after  reduction, if

immobilized in external rotation leads to decreased
rate of recurrence.'*

The objective of our study was to assess the
functional outcome of immobilization of shoulder
(in terms of ROWE score) in external rotation
position after relocation in patients with acute
anterior shoulder dislocation. Additionally, we
aimed to compare this score across the different
follow-up visits. ROWE score encompasses the
quantification of stability, range of motion and
functional limitation of the affected joint and we
anticipated increased values of this score over the
different follow-up visits.

METHODS
It was a hospital based cross-sectional study
conducted at the department of

Orthopaedic Surgery, Kathmandu Medical College
and Teaching Hospital (KMCTH), Kathmandu,
Nepal, for a period of one and a half year (July
2014 to Jan 2016). Ethical clearance was obtained
from the Institutional Review Committee of
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KMCTH. The study population comprised of the
patients who presented with traumatic shoulder
dislocation to the hospital. Census type of sampling
method was employed, wherein, the total patients
visiting the hospital with the condition during the
six-month period (from July-December, 2014) were
considered for the study. Of these, 36 patients who
fulfilled the inclusion criteria were selected. After
obtaining written informed consent, adolescents and
adult patients (1745 years old) of both gender
groups (male/female) who presented with the
traumatic anterior shoulder dislocation for the first
time were included. Patients were excluded if they
had any history of recurrent dislocation and surgery
around the shoulder. Similarly, patients with
multiple trauma and associated fractures around the
shoulder were also excluded.

Patients who attended Emergency or Orthopaedic
outpatient department of KMCTH with the history
of trauma to the shoulder joint followed by pain and
inability to move the joint were evaluated clinically
and radiographically for dislocation. Proforma was
filled up with the identification of the patients
including address, telephone number. Detailed

history = was  taken, noting down the
socio-demographic profile (gender, geographic
residence of the patients, occupation and

participation in outdoor activities). Next, mode of
injury, time of presentation after the injury and the
side involved (right/left) were also recorded. On
local examination, the clinical signs, distal
neurovascular status, soft tissue injury and other
associated injuries were assessed. Radiological
investigation was performed to confirm the
dislocation and any associated fracture. Radiographs
of the shoulder in antero-posterior and lateral views
were taken.

Next, reduction was performed after explaining the
procedure to the patient and subsequently, brace
was applied. For the reduction of dislocation, an
intra-articular injection of xylocaine was given
taking strict aseptic precautions. The patient was
asked to relax in the supine position for about 5
minutes and closed reduction was performed.
Reduction was checked clinically with normal
shoulder contour, feeling the head rotating in the
glenoid during passive range of motion, decrease in
pain and tenderness. After clinical confirmation,
external rotation brace was applied, check x-ray was
taken and neurovascular status was reevaluated
before discharge and all findings were recorded.
Immobilization was done in 10 degree of external
rotation position for three weeks with the help of an
external rotation brace. Patients received analgesics
as and when required.

The external rotation brace was developed locally
for each patient by a certified Orthotist. The

materials used for fabrication of brace are: High
Density Polyethylene (HDPE) for pelvic rest and
forearm plate; Ethyl Vinyl Acetate (EVA) foam for
soft inner lining of brace, Aluminum for positional
bar and cotton straps for suspension. It has curved
part which fits to the trunk and straight part with
the angulation of 10 degrees which fits to the
forearm. To ensure the proper position of the brace
and to prevent internal rotation, the distance from
the umbilicus to the tip of the brace was measured.
The distance between the umbilicus to the tip of
brace was marked in the string by making a knot.
Patient was instructed to measure the distance daily
to maintain the shoulder in same position. Increase
in length (brace tip to umbilicus) than previous
record will indicate external rotation and decrease
in length than previous indicates internal rotation
of brace.

All patients were given instructions and the dates
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Figure L.a Figure Lb Figure L.c

Figure 1. External rotation brace (1.a) and its
application in a study patient (1.b and 1.c)

for follow-up. They were instructed to keep the
brace in the same position as far as possible, not to
rest or sleep on the affected side for 3 weeks. This
was followed by brace removal and subsequent
physiotherapy. The total follow-up duration was 12
months, with the regular follow-ups being
scheduled at 3 weeks, 6 weeks, 3 months, 6 months
and 12 months from the time of initial shoulder
reduction.

During each follow-up, patients were assessed for
various parameters and ROWE scores were
calculated from them."” These parameters included
stability  (recurrence/redislocation, subluxation,
apprehension) of the shoulder, range of motion
(external rotation, internal rotation and elevation),
and functional limitation. Different sub-scores
were given for each parameter, and these were
totaled to get the ROWE score.

Statistical analysis

Data was initially entered and cleaned in Microsoft
Excel 2007. Further, data was analyzed using
Statistical Package for Social Sciences (SPSS),
version 16 software. The various categorical
variables were described and presented as
frequency and percentage and depicted in suitable
tables. Continuous variable (ROWE score) was
presented as mean with standard deviation and
median  with  interquartile  interval  (first
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quartile-third quartile). As the distribution of
ROWE score was significantly deviated from
normal, non-parametric tests were used to compare
the ROWE score across the overall follow-up
period (Wilcoxon Signed Ranks Test) and between
the subsequent follow-up periods (Friedman Test).
Statistical significance was set at p-value less than
0.05 (p<0.05).

RESULTS

Total 44 patients were included in the study
initially. Of them, six were cases of recurrent
dislocation and two were cases of shoulder
dislocation with fracture of greater tuberosity of the
humerus. Out of two fracture dislocation cases, one
patient also had brachial plexus injury. So, total
eight cases were excluded from the study. After
exclusion, 36 patients remained in the study.

The participants had the mean age of 29.6 years
(SD: 7.9 years), and ranged from 17-44 years.
Demographic parameters of the patients have been
presented in the table 1 below. Regarding the
occupation, 55.6% (n=20) were involved in jobs
with considerable risk for injury and included
students, farmers and manual laborers. Almost half
(52.8%) of the patients did not participate in any
outdoor activities/sports, whereas the remaining
used to do so occasionally (Table 1).

months of physiotherapy. None of the patient had
subluxation/re-dislocation till six-month follow-up
while three patients (8.3%) had re-dislocation and
two patients (5.6%) had subluxation between the
periods of 7-10 months. The ages of the patients
with re-dislocation were 25, 27 and 28 years
respectively and the ages of the patients with
subluxation were 26 and 33 years respectively
(Table 2).

Table 2. Clinical profile of the study participants
with shoulder dislocation.
Variables Frequency Percentage
™ (%)

Mode of Injury
Slip and Fall 18 50.0%
RTA and others 18 50.0%
Time of presentation
Within 12 hours 26 72.2%
After 12 hours 10 27.8%
Side Involved
Right 25 69.4%
Left 11 30.6%
Brace Tolerance
'Well Tolerated 28 77.8%
Tolerated with discomfort 08 22.2%

Table 1. Socio-demographic profile of the study par-
ticipants with shoulder dislocation.

Variables Frequency Percentage
™) (%)
Gender
Female 04 11.1%
Male 32 88.9%
Geographic Location
Inside Kathmandu 24 66.7%
Outside Kathmandu 12 33.3%
Occupation (Risk Involvement)
No/Minimal Risk 16 44.4%
Considerable Risk 20 55.6%
Participation in Outdoor Activities

No 19 52.8%
Yes (occasional) 17 47.2%

Table 3 illustrates the variation in ROWE scores of
the patients during different time periods of
follow-up. As shown, median ROWE score
gradually increased from third-week follow-up till
12-months follow-up. However, the mean score
increased from three-weeks to six months
follow-up, slightly decreasing at 12 months follow-

up.

Table 3. ROWE scores of the study participants
during different time periods of follow-up.

Interquartile
ROWE Mean SD Median Range
Score (Q1-Qs)
3 Weeks 54.9 10.5 60.0 45.0-65.0
6 Weeks 70.4 13.1 75.0 61.3-80.0
3 Months 84.0 11.0 90.0 75.0-95.0
6 Months 87.6 9.8 90.0 75.0-95.0
12 Months 84.6 26.1 95.0 91.3-95.0

Out of the total patients, 50% (n=18) sustained
injury due to slip and fall, including fall from
height. The others sustained injury due to road
traffic accidents (RTA), recreational activities and
physical assault. After the injury, 72.2% (n=26)
presented to the hospital within 12 hours. On
examination, it was found that right side was
involved in 69.4% (n=25) of the patients. All 36
patients were compliant with the treatment regime.
They used immobilizer on a full time basis except
when taking a bath for three weeks. Most of them
(77.8%, n=28) tolerated the brace well; remaining
patients (22.2%, n=8) tolerated the brace with some
discomfort. During the course of treatment,
stiffness of the involved shoulder was observed in
8.3% (n=3) of the patients, which resolved with two

Table 4 compares the ROWE score between
different follow-up periods. As the distribution of
the ROWE scores were significantly deviated from
the normal distribution, we used non-parametric
tests to compare the score between subsequent
follow-up periods and during the overall follow-up
for one year. Wilcoxon Signed Ranks test result

Table 4. Comparison of ROWE score between
different follow-up periods.

Comparison of Wilcoxon Signed Friedman
ROWE Scores Ranks Test Test
Z-Score  Significance(p)
3 Weeks vs. 6 Chi Square =
Weeks 5277 <0.001 102.416
6 Weeks vs. 3 df=4
Months S <UL Significance
3 Months vs. 6 3482 <0.001 (p)<0.001
Months
6 Months vs. 12
Months 0.820 0.412
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showed the ROWE score to be significantly
increased  between  subsequent  follow-ups
(p<0.001), except between six months and 12
months, where there was no statistically significant
increase in the score (p>0.05). However, the overall
comparison of the ROWE score variation using
Friedman test showed statistically significant result
(p<0.001).

DISCUSSION

The shoulder is the most common joint to dislocate
in the human body.'® The recurrence rate after an
initial dislocation ranges between 20% and 48%.'"
** The aim of treatment for primary dislocation of
the shoulder is to prevent subsequent recurrent
dislocation. The traditional method of management
is by immobilization in internal rotation.”!
Although, this method has been shown to be
ineffective in lowering the incidence of recurrent
dislocation,'"* still it is widely used.”! However, in
the recent years, immobilization in external rotation
has been studied by several authors.'**** Seybold
et al. performed a study to evaluate the effect of the
external rotation position of the shoulder on
different types of labroligamentous lesions in
patients with first-time traumatic anterior shoulder
dislocation by using MRI and they concluded that
placing the shoulder in external rotation
significantly improves the position of the
labro-ligamentous lesion on the glenoid rim.**

Further in this regard, findings of some studies
suggest external rotation to be superior to the
internal rotation. Itoi et al. used MRI to assess the
position of the labral tear after dislocation of the
shoulder and concluded that displacement of the
labrum from the anatomical position is less when
the shoulder is in external rotation and greater when
in internal rotation.”” In a subsequent randomized
prospective study, they recorded a lower recurrence
of dislocation in patients treated by external
rotation bracing compared with those managed in
internal rotation.”® Liavaag et al. compared the
position of the labrum in patients treated with
immobilization in external rotation or internal
rotation and they found that immobilization in
external rotation resulted in improved coaptation of
the labrum to the glenoid after primary traumatic
shoulder dislocation.”® In view of above literature
review, the design of our study was prompted by
the prospects of possible benefits of the external
rotation.

We included patients with traumatic anterior
shoulder dislocation. These patients were then
treated with closed reduction followed by
immobilization in external rotation position and
followed over different time intervals for one year
(3 weeks, 6 weeks, 3 months, 6 months and 12
months).

Majority of the patients in our study were male
(88.9%, n=32). This preponderance of male
population is in concordance with the study by Itoi
et al' (68.8%) and Liavaag et al® (74.5%). The
higher prevalence of shoulder dislocation in male
patients could be attributed to the level of activities
such as participation in sports and outdoor
activities, thereby making them more susceptible to
injury of the shoulder. Other modes of injury like
RTA, physical assault and fall from height are more
common in male patients compared to female. The
similar lifestyle in males contributing to increased
risk of shoulder dislocation was also suggested by
Robinson et al.”” Most of the patients (66.7%) were
from inside Kathmandu valley, and had relatively
easier access to the hospital within the same
geographical location.

In our study, 55.6% (n=20) were involved in jobs
with considerable risk for injury and included
students, farmers and manual laborers. Students,
being young and active, are involved in various
risky activities and sustain injury due to variety of
mechanisms like slip and fall, recreational
activities, RTA, fall from height, etc. Street et al’®
and Lenaway et al”’, in separate studies, reported
the higher likelihood of shoulder dislocation in the
students, mainly as a result of sports injuries. More
than half of the patients (52.8%) were not involved
in any sports/outdoor activities while the remaining
patients (47.2%) in this study were occasionally
involved in sports/outdoor activities, which is in
contrast to the results of Zacchilli et al'®, in which
sports or recreation related injuries were more
common.'"” This could be attributed to the
differences in the characteristics (e.g., socio-
economic status) between the two populations.

In our study, slip and fall (including fall during
walking and fall from height) accounted for the
mechanisms of injury in half (n=18) of the patients.
The other half sustained injury in road traffic
accidents, recreational activities and physical
assaults. Zacchilli et al'® reported falls (58.8%) and
direct blow (8.9%) as the most common mechanism
of injury. However, in their study, approximately
half of all dislocations were caused by sports or
recreational activities. In developing countries such
as ours, people need to climb trees for various
occupational reasons and sustain  shoulder
dislocation due to fall which is not common in
developed countries.

A majority (72.2%, n=26) of the patients presented
within 12 hours of injury. Most of these patients
were from inside the Kathmandu Valley and most
of the patients who presented after 12 hours of
injury were from outside the Kathmandu Valley. In
a study by Baykal et al,’® the mean time of
presentation to emergency department after injury
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was 61.5 minutes. This is different from the time of
presentation in our study. The probable reason for
this may be the lack of proper roads and
transportation facilities in Nepal, thus presenting a
major impediment to accessing adequate health
care facilities on time.

Dislocations were more common in the right side
(69.4%, n=25) among the patients, which is similar
to the study by Itoi et al,® where right sided
dislocation was present in 60.4% of the cases. All
36 patients were compliant with the treatment
regime. They used immobilizer on a full time basis
except when taking a bath for three weeks. Most of
them (77.8%, n=28) tolerated the brace well;
remaining patients (22.2%, n==8) tolerated the brace
with some discomfort. In the studies by Itoi et al'
and Whelan et al', compliance rates in the patients
similarly treated as in our study were 72% and
87%, respectively. Likewise, the rate was 100% in
the studies by Finestone et al*' and Huseyin et al,*'
which is similar to our findings. Such a high
compliance rate in our study could possibly be
attributed to proper counseling and strong
motivational effort to ensure compliance with the
brace.

Associated with immobilization in external rotation
included stiffness of the involved shoulder in 8.3%
(n=3) of the patients which resolved with
physiotherapy. The finding is similar to the study
by Itoi et al,™ where shoulder stiffness was present
in 7% (6 out of 85) of the patients. No other
complications like fracture during reduction or
neurological impairment after reduction were seen
in our study. According to Cunningham, the
axillary nerve was the most commonly injured
nerve in antero-inferior shoulder dislocation (3%).
Other injuries like brachial plexus and other
isolated nerve injury can also occur.*? Perron et al’
reported neurologic deficit (traction injury to the
axillary nerve) in 12.6% (N=190) of patients.
Pre-reduction brachial plexus injury was noted in
one of the initial cases in our study which was
excluded due to associated greater tuberosity
fracture. Such a low rate of neurovascular
complication in our study was probably due to a
small sample size.

Age is an important factor that influences the
probability of recurrent dislocations, with
recurrence rate of more than 90% reported in
patients younger than 20 years old compared with a
recurrence rate of about 10% in patients older than
40 years old.*

None of the patients in our study had subjective
subluxation/re-dislocation till six-months
follow-up. However, three patients (8.3%) had
re-dislocation and two patients (5.6%) had

subjective subluxation between the periods of 7-10
months. The ages of the patients with re-dislocation
were 25, 27 and 28 years respectively and the ages
of the patients with subluxation were 26 and 33
years respectively. According to a study by
Finestone et al., re-dislocation was 37% (10 out of
27) in mean of 33.4 months follow-up.! In a
similar study by Whelan et al', re-dislocation was
found to be 37% (10 out of 27) in mean of 25
months follow-up. Similar results were reported in
a study done by Itoi et al., where re-dislocation was
26% (22 out of 85) in a mean of 25.6 months
follow-up.'* However, in a study by Huseyin et al.,
re-dislocation was 6.3% (1 out of 16) and in a mean
of 20.8 months follow-up.’' Re-dislocation in our
study is comparable with the study by Huseyin et
al., but less than findings of Finestone et al®!,
Whelan et al' and Ttoi et al.'* The probable reason
may be the lesser number of patients under 20 years
of age in our study and younger age groups are
more likely to have re-dislocation, as suggested by
Phillips.*> Another possible reason may be the
shorter total follow-up period in our study (i.e., one
-year) which clearly poses the possibility of missing
many dislocations which occur after one year.
According to Rowe, 70.5% of all recurrent shoulder
dislocations occur within the first two years and
18.7% occur from two to five years of initial

injury.®

Mean ROWE Score gradually increased from third
week (54.86) follow-up till six months (87.64)
follow-up. At twelve months (84.58) follow-up,
mean ROWE Score is slightly less compared to
mean ROWE Score at six-month follow-up
probably because of re-dislocation in three patients
and subjective subluxation in two patients between
the periods of 7-10 months. However, these
changes in ROWE score probably did not affect the
median score which increased from 6 months to 12
months, although the increase was not statistically
significant (p<0.05). Moreover, ROWE score
increased significantly between each subsequent
follow-up visit up to 6 months; and there was
significant increase in this score at the end of one
year.

Limitations of this study are relatively small sample
size and shorter duration of follow up. So, study
involving larger sample size and longer duration of
follow up is recommended to further validate the
results of this study.

CONCLUSIONS

As indicated in the result of our study, immobiliza-
tion in external rotation position in traumatic anteri-
or shoulder dislocation is a simple and easy method
of conservative treatment with good patient compli-
ance, less incidence of re-dislocation and good
functional outcome.
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