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Purpose: The majority of acute anterior shoulder dislocations are sustained during sports and wilderness
activities. The management of acute dislocations in the pre-hospital setting is currently without
guidelines based on the evidence. The study aims to assess the risk of acute complications in pre-hospital
shoulder reduction and identify which pre-hospital reduction technique has the highest success rate in
the published literature.
Methods: The involved databases were Allied and Complementary Medicine, CENTRAL, CINAHL,
Cochrane Database of Systematic Reviews, Embase, Europe PMC, Ovid MEDLINE®, Pedro, Proquest, Trip,
and World Health Organization International Clinical Trials Registry platform. Only original research
of high methodological quality was included, which was defined by the recently developed assessment
tooleassessing the methodological quality of published papers (AMQPP) and investigated the manage-
ment of acute anterior shoulder dislocations in the pre-hospital setting.
Results: Two hundred and ninety-eight articles were identified and screened. A full text review was
performed on 40 articles. Four articles published between 2015 and 2018 met the inclusion criteria. A
total of 181 patients were included with the study duration ranging from 6 to 60 months. All studies
reported zero immediate complication following pre-hospital reduction and there were no documented
subsequent adverse events regardless of the technique used. Prompt resolution of neurological symp-
toms was observed following the early and successful pre-hospital reduction. First attempt success rate,
when performed by skilled practitioners, ranged from 72.3% to 94.9%.
Conclusion: Pre-hospital shoulder reduction appears to be a safe and feasible option when carried out
with the appropriate expertise. A novel reduction technique adapted from the mountain medicine
diploma course at the University of Paris North was found to have the highest first attempt reduction
success rate of 94.9%. Other techniques described in the literature included Hippocratic, Stimson's,
Counter-traction and external rotation with the success rates ranging from 54% to 71.7%.
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Introduction Approximately 75% of acute primary dislocations are sustained
The glenohumeral joint is inherently one of the most unstable
joints in the body. It allows for the varied range of motion required
for daily activities at the expense of stability and is therefore at
increased risk of dislocation. Anterior shoulder dislocations account
for 90% of cases and primary acute dislocations have an incidence of
1.7% in the general population.1
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during sports and wilderness activities, some of which may be
appropriately managed by pre-hospital reduction.2 In this way
athletes and members of the armed forces are at significantly
higher risk of these injuries in comparison to the general popula-
tion. Furthermore, sports activities often involve young, healthy
individuals and as a result, this group forms the largest de-
mographic for many studies assessing traumatic anterior shoulder
dislocations.2,3

The majority of shoulder dislocations are treated in the emer-
gency department. However, as these injuries occur commonly in
remote and/or difficult-to-access environments, the importance of
effective on-site management should not be overlooked, especially
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if a considerable delay to hospital transfer is anticipated.4 Less than
1% of young patients (<30 years) with anterior shoulder disloca-
tions sustain a concomitant fracture.5 Therefore, many authors
have suggested that reduction should be performed in time when
trauma occurs to decrease the risk of developing neurovascular
complications.2,4,6 It also has a potential to reduce the number of
pre-reduction radiographs of young patients by 40%.5

The pre-hospital management of acute dislocations is currently
without standards of care or best practice guidelines. There is no
standardised protocol for the initial treatment of pre-hospital
anterior shoulder dislocations, and thus medical expertise and
clinical judgement may vary considerably.7 However, in the current
literature no study has compared the pre-hospital and in-hospital
reduction, the effect upon future complications and the long-
term functional recovery.

The primary aim of this study was to determine the risk of acute
complications when performing a pre-hospital reduction of ante-
rior shoulder dislocations in the existing literature. The secondary
aim was to identify which technique has the highest success rate
and lowest complication rate in a pre-hospital environment.

Methods

A systematic literature review was performed in concordance
with Preferred Reporting Items for Systematic Review and Meta-
Analyses guidelines8 and was registered in the International Pro-
spective Register of Systematic Reviews.9 The following databases
were searched from inception to 19 October 2018 including Allied
and Complementary Medicine, CENTRAL, CINAHL, Cochrane Data-
base of Systematic Reviews, Embase, Europe PMC, Ovid MEDLINE®,
Pedro, Proquest, Trip, and World Health Organization International
Clinical Trials Registry platform. MeSH was devised using Health-
care Databases Advanced Search engine with search strategies
adapted to the individual databases. Terms included shoulder,
glenohumeral, subluxation, reduction, dislocation, reduction and
pre-hospital.

All article titles and abstracts were screened independently by
two reviewers for eligibility. Forty articles underwent a full text
review to assess eligibility according to our inclusion criteria
(Fig. 1). Reference list of relevant reviews and selected papers were
screened for further studies.

Inclusion and exclusion criteria

The articles included the original research investigating the
management of acute anterior shoulder dislocations in the pre-
Table 1
AMQPP assessment tool.

AMQPP assessment Helfe
et al.

1. Is the study original? Yes
2. Does the study make clear what it is about? (Hypothesis clearly

stated, subject recruited, inclusion and exclusion criteria,
circumstances)

Yes

3. Is the design of the study sensible? (What specific intervention or
other manoeuver was considered and compared? How was the
outcome measured?)

Yes

4. Does the study deal with preliminary statistical questions? (The size
of the sample, the duration and the completeness of follow-up)

Yes

5. Does the study avoid or minimise systematic bias? No
6. Was assessment blind? (Did the people who assessed the outcome

know which group the patient they were assessing was allocated
to?)

No

Total score 4

Yes ¼ 1 point. No/Not sure ¼ 0 point.
AMQPP: assessing the methodological quality of published papers.
hospital setting, and the outcomes related to the primary and
secondary aims. Studies relating to patients with intrinsic shoulder
instability were excluded. In agreement with Eljabu et al.,3 only
studies considered to be of high methodological quality, defined by
a minimum score of 4 out of 6 in the tool of assessing the meth-
odological quality of published papers (AMQPP) were included.

Data collection process/calculation

Data were extracted onto an excel document in order to aid
interpretation of study findings. The collected data included study
design, demographics, location of reduction, reduction technique,
success rates, complications, analgesic use, time to return to sport,
recurrence rates and surgical intervention rates. Data extraction
was validated by a second reviewer. The lead author of the relevant
paper would be contacted to seek further information if the data
have been collected but not reported in a study. Themethodological
quality of each study was evaluated using the AMQPP tool as
described by Eljabu et al.3 (Table 1).

Results

The literature search identified 298 articles. Of these, five du-
plicates were removed and 253 were rejected based upon titles.
Forty articles underwent a full-text review. The final qualitative
review consisted of four articles that met the inclusion criteria
(Fig. 1), all of which were published between 2015 and 2018.10e13

The AMQPP tool revealed that all the four articles scored 4 out of
the total 6 marks available (Table 1). No study clearly identified an
implementation to avoid bias. Assessor blinding was not relevant to
those studies included.

A total of 181 patients were included in the four studies with an
age ranging from (40.1 ± 21.3) years to (42.0 ± 16.3) years. Although
no mean age was reported by Ditty et al.,11 activities performed by
patients included climbing, kayaking, mountain biking and skiing,
thus which implied a certain element of health and fitness within
the study population. A summary of the characteristics of each
study is presented in Tables 2 and 3. All studies constitute level 4
evidences according to the Oxford Centre for Evidence-Based
Medicine.14

Each study reported pre-hospital reduction techniques for
anterior shoulder dislocations, and evaluated the initial success rate
in reduction attempts and the associated rates of acute complica-
tions. Shoulder dislocations were sustained during a range of ac-
tivities including alpine climbing, skiing, kayaking, trail running,
mountain biking, rafting and hiking. Overall first attempt success
n
10 (2015)

Ditty
et al.11 (2010)

Siebenbürger
et al.12 (2018)

Bokor-Billman
et al.13 (2015)

Yes Yes Yes
Yes Yes Yes

Yes Yes Yes

Yes Yes Yes

No No No
No No No

4 4 4



(n= 298)

Fig. 1. Flow diagram of article selection for the systematic review according to Preferred Reporting Items for Systematic Review and Meta-Analyses guidelines.
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rate for shoulder reduction in the pre-hospital setting ranged from
54% to 94.9%. All authors were in favour of the pre-hospital
reduction manoeuvres provided by personnel with the appro-
priate level of skill and knowledge.
Acute complications

No acute complications following the reduction were observed
in the included studies. None of the studies reported on subsequent
operative intervention, long-term complications or return-to-sport
phase. One study reported the frequency of subsequent transfer to
hospital (97%), which was a part of the routine management.10

There were no documented neurological injuries observed by
Ditty et al.11 or Bokor-Billman et al.13 Siebenbürger et al.12 found
that 9% of patients suffering acute shoulder dislocation experienced
a neuropraxia. Concerning the 7 cases (10%) with associated
neurological complications reported by Helfen et al.,10 the reduc-
tion was performed in 4 patients, while in 3 of them no reduction
was performed in the pre-hospital setting. All injury-associated
neurological deficits were improved following the shoulder
reduction.10
Choice of techniques

Techniques used in the pre-hospital environment over the four
studies included: (1) Hippocratic manoeuvre; (2) self-reduction;
(3) external rotation manoeuvre; (4) stimson's technique; (5)
traction/counter-traction; (6) a novel 5-step technique described by
Bokor-Billman et al.13; and (7) other unnamed techniques. The
Hippocratic manoeuvre was the most commonly used technique in
the patients of Helfen et al.’s research10 (60%) and Siebenbürger
et al.’s research12 (65%). The highest success rate for first reduction
attempts (94.9%) was observed in the study of Bokor-Billman et al.13

using their unnamed technique adapted from the mountain med-
icine diploma course at the University of Paris North. Both Helfen
et al.10 and Siebenbürger et al.12 reported that physicians of
different medical specialties have performed the reduction. Helfen
et al.10 found no significant difference in the number of pre-hospital



Table 2
Summary of the included papers.

Articles Sample size n,
age (year)a

Study
duration
(month)

Study design Study location Study aim Study conclusion

Helfen
et al.10 (2015)

70, (40.2 ± 19.3) 12 Prospective
cohort study

16 pre-hospital rescue stations
in Germany and Austria

To evaluate the feasibility of
shoulder reduction in daily pre-
hospital practice

There is no obvious
contraindication for emergency
physicians to reduce dislocated
shoulders in the pre-hospital
setting, as reduction is
independent of pathological,
neurological or vascular
findings.

Ditty
et al.11 (2010)

39, (�) 6 Retrospective
cohort study

Online wilderness sports
forum; patients had endured
injury during wilderness sports

To evaluate the success rate and
complication rate for shoulder
reduction attempts by non-
medical personnel in the
wilderness setting.

Successful shoulder reductions
were reported at a rate of 71.8%
despite no sedation and/or
trained medical professionals
on scene.

Siebenbürger
et al.12 (2018)

33, (40.1 ± 21.3) 36 Prospective
cohort study

16 pre-hospital rescue stations
in Germany and Austria

To analyse the key factors
associated with successful
ankle, shoulder and patella
joint reduction in pre-hospital
emergency medicine.

The skill level and specialty
type of the physician in charge
determines a successful
shoulder joint reduction.
Overall there is a successful pre-
hospital reduction rate but
multiple attempts should be
avoided.

Bokor-Billman
et al.13 (2015)

39, (42.3 ± 16.3) 60 Prospective
cohort study

Remote areas of the Black
Forest (Germany) and Vosges
Mountains (France)

To present and compare a novel
anterior shoulder luxation
technique to the previously
published series in the
literature.

The novel reduction technique
proposed in this study was
proved effective for acute
shoulder dislocation in the
remote environment.

a : Mean ± SD, -: no data available.

Table 3
A summary of technique, analgesic use and associated complications.

Articles Techniques Success rate on
first reduction
attempt

Rate of
analgesia use

Acute complication
rate following
reduction

Associated
neurological
deficit

Neurological
deficit reported
to improve
following reduction

Helfen et al.10 (2015) Hippocratic; scapula manipulation;
self-reduction; and other

54% 95.8% 0% 10% 100%

Ditty et al.11 (2010) External rotation manoeuvre;
Stimsons's; and Traction/
Countertraction

71.8% e 0% e e

Siebenbürger et al.12 (2018) Hippocratic and other 70% 65% 0% 9% 66% or 100%a

Bokor-Billman et al.13 (2015) Unnamed technique adapted from the
mountain medicine diploma course at
the University of Paris North

94.9% 0% 0% e e

-: no data available.
a : Value is a range as article data is incomplete and includes both shoulder and ankle joint dislocations. Of the eight dislocations reduced three were of the shoulder. Post

reduction by Siebenbürger et al.12 stated that neurological deficit resolved in all but one of the cases however did not specify if this was at the ankle or shoulder joint.
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reduction attempts among different medical specialties. However,
they did report that the success rate of first reduction attempts
performed by surgeons (72.3%) was significantly greater than
anaesthetists (35.3%) (p < 0.002). Siebenbürger et al.12 also found
that compared to anaesthetists (31.1%) and other medical spe-
cialties (25%), surgeons (73.2%) have a greater success rate of first
attempt reduction of the shoulder joint. Reduction techniques re-
ported by Ditty et al.11 were all performed without the presence of
trained medical professionals, including external rotation
manoeuvre, Stimsons's, longitudinal traction and countertraction,
which was self-reported by patients.
Analgesic use

Analgesia was used in the majority of patients in the studies of
Helfen et al.10 (95%) and Siebenbürger et al.12 (65%). Three different
types of analgesic therapy were observed: a 1-drug therapy (single
use of Fentanyl), a 2-drug therapy (Midazolam as sedative, Keta-
mine or Fentanyl as anaesthetic) and a 3-drug therapy (Midazolam
as sedative, Ketamine and Fentanyl as anaesthetic). There was no
significant correlation between pain (p ¼ 0.161) and success of
reduction (p ¼ 0.09), with the choice of analgesic medication.12

There was no documentation of analgesia use reported by Ditty
et al.11 Bokor-Billman et al.13 actively excluded the use of analgesia,
because of patient's report of a low pain score (visual analog scale,
1.7 ± 1.4).
Discussion

This systematic review has identified that based on current
available literature, pre-hospital reduction of acute anterior
dislocation of the shoulder in the active population resulted in
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no adverse outcomes. Studies meeting the inclusion criteria for
this review were situated in pre-hospital environments, and
therefore all inferences are made in relation to this
environment.

Acute complications

When performing a reduction of an anterior shoulder disloca-
tion in the pre-hospital environment, no acute complications were
reported in the current literature. All studies reported zero imme-
diate complication following the reduction and no subsequent
adverse events regardless of the technique used. In comparison, a
recent Cochrane review by Hanchard et al.15 featuring 4 rando-
mised controlled trials using in-hospital reduction techniques re-
ported an incidence of adverse events ranging from 1% to 8%.15e18

In-hospital reduction techniques observed in the review
comprised the Hippocratic method, the external rotation method,
Kocher method, the Stimson method and elevation method. Re-
ported adverse events included hyperaesthesia, axillary rash and
limited range of movement. The overall age range of patients in the
review was 12e90 years. It included patients from both active and
sedentary backgrounds and excluded non-traumatic injuries.15

Although there is the limited evidence, it is impossible to
conclude superior safety of reduction in one environment over
another, until further evidence from randomised controlled trials.
The findings of the current review suggest that pre-hospital
reduction does not result in an increased risk of acute complica-
tions in the active population, which merits further researches.

This review also identified, in a small sample size, that following
early pre-hospital shoulder reduction therewas prompt resolutions
of neurological symptoms. Siebenbürger et al.12 and Helfen et al.10

identified 9 cases of neurological compromise, of which 8 were
resolved within 24 h following the successful pre-hospital reduc-
tion. In comparison, Finestone et al.16 reported a recovery time of
up to 10 weeks in 51 patients sustaining a neuropraxia associated
with a shoulder dislocation that was subsequently reduced in-
hospital. Prolonged neurological compromise increases the risk of
long-term nerve damage, and therefore an early pre-hospital
reduction by trained individuals may be more favourable than
delaying for hospital transfer. However, in the event of severe
neurovascular damage noted by a pulseless distal limb, inability to
activate muscle fibres, and complete loss of sensation in the limb,
immediate transportation to an emergency facility is
recommended.6

Although acute fractures do not frequently occur as a result of
correctly performed reduction attempts, they can be associated
with the initial trauma to the shoulder.10,12e15 Concomitant frac-
tures result in a lower first attempt success rate for shoulder
reduction andmay require special consideration in order to prevent
distraction of previously minimally displaced fragments.19 The
most common predisposing factor for such bony pathology is the
age of patient.20 Less than 1% of patients in their second and third
decade of life with shoulder dislocations have an associated frac-
ture.21 In patients over 40, the incidence of humeral fractures is
significantly higher.20,22 Such fractures have been described as
making it both impossible and dangerous to manipulate the hu-
meral head by holding the humeral shaft.23 For example a surgical
neck fracture of the humeral head would contraindicate closed
reduction attempts due to the increased likelihood of displacing the
fracture and causing neurovascular damage. Conversely, as these
fractures are less common in younger age groups, a number of
authors described that pre-reduction radiographs was unnecessary
for patients less than 40 years.19

Solovyova et al.24 recently performed a retrospective study of
150 anterior shoulder dislocations across two level 1 trauma
centres concluding that closed-reduction was safe even in the
setting of fracture-dislocation. It supports the notion that pre-
reduction radiographs are of little therapeutic benefit in the pres-
ence of a firm clinical diagnosis and should not be considered as a
prerequisite for all patients. It should be noted that not all lesions
seen on radiographs will be of concern nor should impede attempts
at reduction. For example, Hill-Sachs lesions and bony Bankart le-
sions occur in 90% and 24% of the population respectively, which do
not impact on the decision to reduce the shoulder in the acute
setting.25,26

Choice of techniques

Several pre-hospital reduction techniques are reported in the
literature. Overall first attempt success rate observed across the
four studies, irrespective of technique, range from 54% to 94.9%. Not
all patients included however underwent a pre-hospital reduction
attempt. It was based on clinician judgement, considering the type
of sport,11 mechanism of injury and associated injuries.12

The Hippocratic method was utilised in the researches of Helfen
et al.10 and Siebenberger et al.,12 in 60% and 65% of cases respec-
tively. It correlates with the high usage rate (61%) in hospital set-
tings.18 Despite there are advances in radiological imaging and
shoulder surgery, potential dangers to traditionally approaches are
shown, such as the Hippocratic and Kocher methods.27 The Hip-
pocratic method involves traction applied to the arm in 45� of
abduction, with a sheet or foot placed in the axilla to provide
counter traction, which puts the brachial plexus, axillary vessels
and humeral head at a significant risk of injury.28e32

In contrast alternative techniques such as the Stimson method
and the novel technique described by Bokor-Billman et al.13 have
some advantages. The Stimson method is simple with few docu-
mented complications, which has been recommended for use in
off-field and pitch-side management.2,6 The patient is lying prone
with the affected arm hanging down in forward flexion and a
weight applied to the wrist.33 It was reported a 72% success rate
used by non-medical personnel in Ditty et al.’s study.11 Meanwhile,
Bokor-Billman et al.13 described a technique adapted from the
Mountain Medicine University that had a 94.9% first reduction
attempt success rate and no associated acute complications despite
using no sedation. Three trained rescue physicians who had no
prior experience of the technique performed this manoeuvre. The
head of the humerus is rotated into a position to maximise the
chance of sliding over the scapula border, while the patient remains
in a seated straight-back position.13

Shoulder injuries are complex, and thus multiple reduction
techniques exist. Confidence and familiarity are important de-
terminants of reduction success.34 Surgeons were noted to have a
higher success rate compared with other specialties in two
studies.10,12 The variation in first attempt success rate was
described by Helfen et al.10 due to the different “level of skill” in
those performing the manoeuvre. It is supported by Siebenbürger
et al.12 that upon self-assessment of skill using a Likert scale, sur-
geons were scored higher than anaesthetists and other medical
professionals. When only considering the reduction attempts per-
formed by the skilled practitioners in the reduction technique, the
first attempt success rate ranges from 72.3% to 94.9% in the pre-
hospital setting.

Analgesic use

Success in reducing a dislocated shoulder can be significantly
improved by overcoming pain-related muscle spasm.2,21,34 The
longer the muscle is left in spasm, the more difficult it can be to
provide adequate relaxation for the successful reduction. Most
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patients undergoing in-hospital reduction will therefore receive a
combination of analgesia and sedation. This was replicated in the
reports of Siebenberger et al.12 and Helfen et al.10, in which com-
binations of midazolam, fentanyl and ketamine were administered
in most patients. Shoulder reduction rates were found to be equal
between the different regimens. Midazolam, fentanyl and keta-
mine, however, come with significant risks such as airway and
respiratory compromise. In the limited resource pre-hospital
setting, it may be impossible to administer these drugs safely.
This may impact on the safety profile that Siebenberger et al.12 and
Helfen et al.10 reported for pre-hospital reduction. However, it has
previously been shown that early shoulder reduction can be per-
formed successfully without analgesia partly due to avoiding
muscle spasm developing.27,35 The current review has identified
that patients treated without analgesia had comparable success
rates to those treated with analgesia.12,36 Further to this, Bokor-
Billman et al.13 used no analgesia and reported the highest first
attempt success rate. This suggests pre-hospital shoulder reduction
without sedation is a viable option.

Patient functional outcome

Unfortunately there was no documented data on the rates of
recurrence, surgical requirement or return to sport in any of the
four studies. In a recent systematic review by Norte et al.,7 early
reduction was to decrease the stress on neurovascular structures
and the muscle spasm, and therebyminimise humeral head defects
in locked dislocations. This is supported by Kanji et al.37 who re-
ported that every interval delay of 710 min between injury and
intravenous sedation increased the odds of a failed reduction by 7%.
It has also been suggested that an earlier successful shoulder
reduction reduces the risk of an unstable joint, and thus the like-
lihood of requiring later operative management will be
decreased.13,19 In this way it is possible that early pre-hospital
reduction may decrease the recurrence rates and have a positive
impact on the return of strength and joint movement by limiting
the development of muscle spasm. It should be considered along-
side other risk factors for recurrence, including the age at initial
dislocation.,3,7,19 high energy trauma3 and bony involvement.13

There is level 4 case series evidence and level 5 expert opinion to
suggest that a return to sport is permissible when the range of
motion and strength are near normal.3 This would support the idea
that early pre-hospital pitch-side reduction could be favourable to
athletes aiming to accelerate their return to sport.

Financial implications

Reduction in the emergency department has impact on costs of
clinician time, use of imaging, conscious sedation and possibility of
hospital admission.23 Increasing time to reduction is likely to result
in higher analgesia requirements to overcome muscle spasm and a
greater number of attempts to achieve a closed reduction. Multiple
unsuccessful attempts may necessitate surgical intervention, and
therefore impose additional theatre costs as well as the cost for
further follow-up appointments and prolonged physiotherapy.19

Furthermore, if pre-reduction radiographs for patients in the sec-
ond and third decades of life were omitted, the total number of
radiographs may be reduced by 40% in this population, which has
beneficial impact on the health as well as cost.24 It is therefore
important for clinicians to consider these factors during the process
of making decisions.

Despite having the comprehensive literature search, very few
eligible studies were identified. No randomised controlled trials
have been conducted investigating pre-hospital shoulder reduction
relative to in-hospital reduction methods. Where information was
missing from studies, no additional data was obtained from trial
authors after being contacted directly. The studies primarily
included young active adults, and therefore the findings should not
be applied to an elderly or sedentary population. It was also not
possible to directly compare the acute complication rates of in-
hospital reduction techniques and pre-hospital techniques due to
a lack of existing evidence. Lack of datamay explainwhy recognised
protocols and guidelines for shoulder reduction in a pre-hospital
environment are not commonplace.30
Conclusion

With an appropriate clinical judgement and correct expertise,
the reduction of an anterior shoulder dislocation in a young, active
patient is a safe and viable option in the pre-hospital environment.
This review has identified that the presence of acute neurological
deficit does not preclude safe reduction and is associated with early
symptom resolution. The technique outlined by Bokor-Billman
et al.13 is noted to have a high first-attempt success rate with no
recorded complications despite being performed without anal-
gesia. Further research into the benefits of pre-hospital versus in-
hospital reduction of anterior shoulder dislocations and the long-
term outcomes, would add the evidence and guide the develop-
ment of reduction protocols aimed at improving patient care.
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