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Abstract
Background  Anterior shoulder dislocations are the most common type of joint dislocation with the majority treated with 
closed reduction. Reduction methods can be grouped into their principle mode of action: traction–countertraction, leverage 
and scapular manipulation. The best method has yet to be identified and our aim was to find the most effective, safe and least 
painful method of closed reduction for acute anterior shoulder dislocations.
Methods  A search of the online databases of CENTRAL, MEDLINE and Embase was performed to identify randomised 
control trials (RCTs) comparing closed reduction methods for anterior shoulder dislocations. A systematic review and meta-
analysis were performed following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines.
Results  Twelve eligible RCTs were included with a total of 1055 patients. Our meta-analysis showed traction–countertrac-
tion methods are marginally less painful than leverage methods by 0.86 points on the VAS scale but leverage methods are 
quicker by 20 s. Amongst traction–countertraction methods, the Spaso technique was the least painful and quickest, albeit 
with no difference in overall success rate. A meta-analysis was not possible for comparisons involving scapular manipulation 
due to the paucity of studies, but within two studies, scapular manipulation was significantly less painful than both leverage 
and traction–countertraction methods by 1.5 and 2.3 points (VAS), respectively.
Conclusion  Traction–countertraction methods are less painful but slower than leverage methods with no difference in com-
plication rates. However, there was no difference in overall reduction success rate between any of the groups.
Level of evidence  I.
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Introduction

The glenohumeral joint of the shoulder is the most com-
monly dislocated joint with a reported incidence between 
8.2 and 23.9 per 100,000 persons per year [1–4]. Anterior 
dislocations comprise up to 98% of all shoulder dislocations 

[5–7]. Anterior shoulder dislocations occur at the highest 
rates in young males involved in sporting activities followed 
by a second incidence peak in older females after low energy 
falls [8].

Acute anterior shoulder dislocation is most commonly 
treated with early, closed reduction to restore glenohumeral 
joint congruity and allow a pain-free functional range of 
movement. Many thousands of reduction techniques have 
been described, dating as far back as 3200 years [9]. They 
can be classified in three categories according to their prin-
ciple mode of action.

Traction-counter traction techniques, such as the tra-
ditional Hippocratic [10] and Stimson [11], apply lon-
gitudinal force to the humerus to overcome muscular 
spasm and allow humeral head relocation. Other, less 
traditional, traction–countertraction methods include the 
Spaso [12], FARES (Fast, Reliable and Safe) [13] and 
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Boss–Halzach–Matter [14] methods. The patient is supine 
in the Spaso method, with longitudinal traction applied 
the arm forward flexed at 90º followed by external rotation 
[12]. In the FARES [13] method, the clinician holds the 
patient’s wrist and slowly abducts the arm whilst apply-
ing longitudinal traction and oscillating up and down. The 
arm is then externally rotated once the abducted past 90º. 
The Boss–Halzach–Matter [14] is a self-reduction method 
in which the patient sits up and locks their hands around 
a flexed knee on the same side as the dislocated shoulder. 
They are then asked to lean back whilst hyperextending their 
neck, thereby using their own body weight to reduce the 
dislocation.

Leverage techniques, typified by the Kocher [15] and 
Milch [16] use a combination of traction and rotation to 
manipulate the humeral head back into the glenoid fossa. 
The Eachempati [17] method, alternatively named the exter-
nal rotation method, is similar to the Kocher technique and 
essentially involves externally rotating the arm in a supine 
patient with elbow flexed to 90º and shoulder forward flexed 
to 20º to relax the anterior capsule.

Scapular manipulation techniques [18] are a newer group 
of techniques which aim to manipulate the glenoid fossa 
into a position that allows the humeral head to fall back into 
place. There are various different variations but in general 
they involve putting the patient prone and applying down-
ward traction to the arm which is flexed to 90º followed by 
pushing the tip of the scapula medially and upward.

The choice of reduction technique is based on clinician 
experience and training. It is vital that the reduction tech-
nique used relocates the humeral head efficiently whilst 
minimising pain and complications. Our aim in this study 
is to summarise the evidence from randomised controlled 
trials that compare different techniques of closed reduction 
of acute anterior shoulder dislocation to determine the most 
effective and least painful technique.

Materials and methods

Search strategy

We searched the Cochrane Bone, Joint and Muscle Trauma 
Group Specialised Register, the Cochrane Central Register 
of Controlled Trials (CENTRAL), MEDLINE and Embase 
up to 31st March 2019. We also searched the World Health 
Organization International Clinical Trials Registry plat-
form, ClinicalTrials.gov and Current Controlled Trials 
and the conference proceedings of the British Elbow and 
Shoulder Society, The Bone and Joint Journal, American 
Orthopaedic Trauma Association and American Shoulder 
and Elbow Society to identify ongoing, recently completed 
and completed but unpublished trials. We did not apply any 

restrictions based on language or publication status. Non-
English papers were translated by professional translators.

Search strategies for MEDLINE, CENTRAL and Embase 
can be found in online Appendix 1.

Study selection

Two review authors (HD and EJ) independently screened 
search results by title and abstract to identify randomised 
and quasi-randomised controlled trials evaluating closed 
reduction methods for acute anterior shoulder dislocation. 
The full text of the selected articles was obtained. The two 
review authors (HD and EJ) assessed the full text articles to 
ensure that they met the inclusion criteria. In the event of 
uncertainty, a third review author (KT) was consulted. The 
criteria for study selection are shown in Table 1. The selec-
tion of included studies is shown in Table 2. All included 
trials not originally published in English were translated.

Data collection

We designed a data collection proforma to extract the follow-
ing data from the included trials: (1) author; (2) publication 
date (3) study type (4) study population (5) interventions (6) 
primary outcomes (reduction success, pain and complica-
tions) (7) secondary outcomes (reduction failure, duration of 
reduction procedure, number of attempts at reduction, recur-
rence of dislocation, long term shoulder outcomes, patient 
satisfaction). The data collection proforma was modified 
after trialling it on three studies and outcomes modified. 
Reduction success was initially defined as success after up 
to two attempts and reduction failure was used to capture 
studies that used other definitions of reduction success. We 
noticed that many of the studies measured reduction success 
after one attempt and therefore we changed our reduction 
success outcome to include both reduction success after one 
attempt and after up to two attempts without a change in 
reduction technique. Reduction failure was then defined as 
failure requiring reduction in theatre under general anaes-
thetic. This allowed comparison of all studies regardless of 
which reduction success measure they used. Two review 
authors (HD and EJ) independently collected all data. Study 
authors were contacted to obtain missing data or when clari-
fication of methodology was required.

Table 1   Criteria for study selection

Randomised controlled trial or quasi-randomised controlled trial
Acute anterior shoulder dislocations
Exclusion of studies focusing on fracture-dislocations but greater 

tuberosity fractures were allowed
Closed reduction method
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Table 2   Characteristics of studies

Study design Duration of trial Patients (n) Age 
restrictions 
(years)

Mean age* 
(years)

Reduction meth-
ods used

Outcomes meas-
ured relevant to 
meta-analysis

Almeida et al. 
[24]

RCT, 1 center Jun 2004–Aug 
2005

40 15–60 34.3 (?) Spaso
Traction–counter-

traction

Reduction suc-
cess after two 
attempts

Pain
Duration of reduc-

tion
Complications

Amar et al. [26] Quasi RCT, 1 
center

Dec 2009–Jun 
2011

60  > 18 43.9 (18–88) Milch
Stimson

Reduction success 
after 1 attempt

Pain
Duration of reduc-

tion
Beattie et al. [27] Quasi RCT, 1 

center
? 111 ? 52.5 (16–89) Milch

Kocher
Reduction success 

after 1 attempt
Reduction success 

after 2 attempts 
(crossover of 
technique)

Complications
Chang et al. 

(2013)
RCT, 1 center Nov 2013–Dec 

2015
32 20–90 49.1 (?) FARES

Spaso
Reduction success 

after 2 attempts
Reduction success 

after 4 attempts 
(crossover of 
technique)

Pain
Duration of reduc-

tion
Fang et al. [21] RCT, 1 center Jan 2010–Mar 

2013
120 None 34.8 (?) “Manipulative 

reduction”
Hippocratic

Reduction success 
after 1 attempt

Reduction success 
after 2 attempts

Pain
Ghane et al. [25] RCT, 1 center 2011 (?) 97 16–60 34.2 (?) Modified scapular 

manipulation
Traction–counter-

traction

Reduction success 
after 1 attempt

Reduction success 
after 2 attempts

(crossover of 
technique)

Pain
Duration of 

reduction§

Maity et al. [29] RCT, 1 center Jan 2010–Oct 
2011

160  > 18 36.2 (?) FARES
Eachempati

Reduction success 
after one attempt

Reduction suc-
cess after two 
attempts

Pain
Duration of reduc-

tion
Number of 

attempts at 
reduction

Marcano-Fernan-
dez et al. [14]

RCT, 1 center May 2015–Feb 
2017

60 18–60 33.4 (?)† Boss-Halzach-
Matter

Traction–counter-
traction

Reduction success
Pain
Duration of reduc-

tion
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Study quality assessment

Two study authors (HD and EJ) assessed the risk of bias and 
appropriateness of study design using the Cochrane risk of 
bias tool [19]. The assessment judges seven domains as high, 
low or unclear risk of bias. In the event of disagreement, 
the third study author (KT) was consulted and a consensus 
decision made.

Comparisons between interventions

We planned the following comparisons based on principle 
modes of action:

1.	 Leverage vs traction–countertraction
2.	 Scapular manipulation vs traction–countertraction
3.	 Scapular manipulation vs leverage
	   However, a significant proportion of studies compared 

two methods of reduction with the same principle mode 
of action, e.g., leverage vs leverage. These studies could 
not be incorporated into the above three comparisons for 
meta-analysis. Therefore, to utilise the data from these 
studies, two further comparisons were analysed within 
the traction–countertraction and leverage groups:

4.	 Spaso vs other traction–countertraction methods

5.	 Milch vs other leverage methods

The reason that these two comparisons were chosen is 
that the majority of studies are in the traction–countertrac-
tion and leverage groups, with only two papers looking at 
scapular manipulation. Within these two groups, Spaso was 
the mostly commonly used traction–countertraction method 
and Milch was the most commonly used leverage method.

Statistical analysis

We calculated risk ratios (RR) with 95% confidence intervals 
(CI) for dichotomous outcomes (such as reduction failure) 
using the Mantel–Haenszel method and mean differences 
with 95% CIs for continuous outcomes (such as duration of 
reduction) using the inverse variance method.

Heterogeneity was assessed by visual inspection of forest 
plots and calculation of I2 statistic. We judged there to be 
“considerable” heterogeneity if I2 ≥ 75% [19]. When pooling 
data, the choice of whether to use fixed or random effects 
models was based on a careful consideration of heteroge-
neity, number of studies and size of studies. The level of 
statistical significance was set at p < 0.05. As there were 
fewer than ten studies in each comparison a funnel plot was 
not used to evaluate for publication bias [19]. All statistical 

Values not found in papers expressed by “?”
* Mean age with range expressed in ()
† Significant difference between groups
§ Data not used in meta-analysis as standard deviation not reported in paper

Table 2   (continued)

Study design Duration of trial Patients (n) Age 
restrictions 
(years)

Mean age* 
(years)

Reduction meth-
ods used

Outcomes meas-
ured relevant to 
meta-analysis

Rezende et al. 
[12]

RCT, 1 center Feb 2011–Sep 
2012

105 ? 30.6 (?) Spaso
Kocher

Reduction success 
(after 3 min)

Pain§

Duration of 
reduction§

Sahin et al. [18] RCT, 1 center Jul 2009–Jan 
2010

64 ? 42 (?) Scapular manipu-
lation

Kocher

Reduction suc-
cess after two 
attempts

Pain
Duration of reduc-

tion
Sapkota et al. 

[18]
RCT, 1 center Jun 2011–May 

2014
52 ? 27.7 (?) External rotation

Milch
Reduction success 

after one attempt
Duration of reduc-

tion
Sayegh et al. [18] RCT, 1 center Sep 2006–Jun 

2008
154 ? 43.6 (?) FARES

Hippocratic
Kocher

Reduction suc-
cess after two 
attempts

Pain
Duration of reduc-

tion
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analyses were performed using Revman Review Manager 
[20].

Results

Search results

We screened a total of 644 records from the following data-
bases: Cochrane Bone, Joint and Muscle Trauma Group Spe-
cialised Register (12 records); CENTRAL (242), MEDLINE 
(221), Embase (318). We also identified 15 potentially eligi-
ble studies from other sources: WHO International Clinical 
Trials Registry Platform (n = 8) and BJJ Proceedings (n = 7). 
No restrictions were placed on language.

The search identified a total of 19 articles for poten-
tial inclusion, for which full reports were obtained where 
possible. Upon study selection, 12 were included, 7 were 
excluded. Two of these studies were not published in Eng-
lish [21], so full translations were obtained for them. One 
trial [22] was never published and therefore unpublished 
data were sought from the authors and included in the 
meta-analysis.

A PRISM [23] flow chart summarising the study selection 
process is shown in Fig. 1.

Study characteristics

We included 12 studies with a total of 1055 patients ran-
domised. No trials specified any source of funding or 
declared any conflicts of interest. Table 2 shows some of the 
key characteristics of the studies and the outcomes relevant 
to our meta-analysis.

Reduction methods included: Spaso [12, 22, 24], trac-
tion–countertraction [14, 24, 25], Stimson [26], Milch 
[26–28], Kocher [12, 13, 18, 27], FARES [13, 22, 29], 
Eachempati [29], Boss-Halzach-Matter (BHM) [14], Hip-
pocratic [13, 21], Scapular manipulation [18], Modified 
scapular manipulation [25], “external rotation” method [28] 
and “manipulative reduction” [21]. For the meta-analysis, 
the reduction methods were divided into three groups based 
on their principle mode of action (Table 3).

Five studies explicitly excluded children from their study 
[14, 25, 26, 29]. A maximum age restriction was specified 
in five studies: 60 years old in three studies [14, 24, 25] and 
90 years old in one study [22].

Most (n = 8) of the studies used clinical examination and 
X-rays to diagnose dislocation [12, 13, 18, 21, 25–27, 29] 
but two studies only used X-rays [18, 24] and two studies did 
not specify how dislocation was diagnosed [22, 28].

None of the studies focused on fracture dislocations 
but six studies specifically allowed inclusion of greater 

tuberosity fractures associated with dislocation [13, 18, 
22, 25, 28, 29]. The rest of the studies did not specify 
whether greater tuberosity fractures were included. Whilst 
all studies focused on acute anterior dislocations, only 
eight of the studies specified that dislocations had to be 
less than 24 h old [13, 18, 22, 24–26, 28, 29].

With regards to number of previous dislocations, only 
two of the studies excluded patients who had previous dis-
locations [13, 29].

Baseline characteristics measured varied widely 
between studies, but the only significant baseline imbal-
ance was reported by Marcano-Fernandez et al. [14] where 
the average age of the Spaso group (37.1 years) was sig-
nificantly older than the BHM group (29.7).

Fig. 1   Flow diagram of study selection process
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Risk of bias

The studies varied widely in the quality of their methods and a 
summary of their risk is bias is presented in Figs. 2 and 3. All 
studies were randomised controlled trials except two studies 
[26, 27], which were quasi-randomised. All studies had bal-
anced patient numbers in each group apart from Amar et al. 
[26] with n = 35 in the Milch group and n = 25 in the Stimson 
group, which the author attributed to the method of quasi-
randomisation used. In the remaining trials, random number 
tables were used in four studies [12, 13, 24, 29], block ran-
domisation was used in two studies [14, 18], whilst the rest of 
the studies did not specify how randomisation was performed. 
Envelopes were used for concealment in three studies [18, 22, 
24], although only Almeida et al. [24] specified that the enve-
lopes were opaque and only Chang et al. [22] specified that the 
envelopes were presealed.

Due to the nature of the shoulder reduction in awake 
patients, it was impossible to blind participants and person-
nel to the method of shoulder reduction. Although, as many 
patients would naturally not be familiar with different shoul-
der reduction methods, this lack of patient blinding would be 
unlikely to create a large amount of bias. The lack of blinding 
of personnel performing the reduction could, however, gen-
erate significant performance bias as different doctors often 
have their own preferred reduction method(s). The blinding of 
outcome assessment was very poorly reported with no mention 
of it in half of the studies [18, 21, 24, 25, 28] and in the other 
half of the studies [12, 13, 22, 26, 29] it could be deduced that 
no blinding had been performed.

All the studies had low attrition bias as there were very few 
drop outs. This probably reflects the fact that all data were col-
lected in one single A&E attendance and no patients were sub-
sequently followed up. Most of the studies appeared to report 
all comparisons mentioned in their methods but two studies 
[25, 27] were judged to have high reporting bias as they did not 
clearly present estimates of effect for their primary outcomes 
amongst other reporting inconsistencies.

Table 3   Reduction methods by 
principle mode of action

Leverage Traction–countertraction Scapular manipulation

Kocher Hippocratic Scapular manipulation
Milch “Traction–countertraction” Modified scapular manipulation
Eachempati Spaso
“External rotation” Stimson
“Manipulative reduction” FARES

Boss-Halzach-Matter

Fig. 2   Assessment of risk of bias in the studies. “ + ” low risk of bias, 
“?” unclear risk of bias, “−” high risk of bias
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Outcomes

Reduction success

First attempt reduction success was measured in six studies 
[21, 25–29] and reduction success after up to two attempts 
using the same technique was also measured in six stud-
ies [13, 18, 21, 22, 24, 29]. Two studies used a cross-over 
technique for the second attempt [25, 27]. Other measures 
of reduction success included a pragmatic decision by 

treating doctor to cease further attempts [14] (confirmed 
by correspondence with author) and successful reduction 
within 3 min [12]. These other measures of success will 
be included in the “reduction failure” outcome.

Reduction success after one attempt

Comparison 1: Leverage vs traction–countertraction (Fig. 4)

In the leverage vs traction–countertraction comparison, 
reduction success after one attempt was measured in three 

Fig. 3   Summary of risk of bias 
assessments

Fig. 4   Forest plot of reduction success after one attempt—leverage vs traction–countertraction (CI confidence interval, M–H Mantel–Haenszel, 
df degrees of freedom). Underlined text represents leverage method
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studies. Pooling the data from all three studies showed no 
significant difference between the groups (RR 0.99, 95% CI 
0.87 to 1.14, p = 0.91).

Comparison 2: scapular manipulation vs traction–
countertraction

Ghane et al. [25] was the only study that compared scapular 
manipulation with traction–countertraction and it showed 
no statistical difference between Modified scapular manip-
ulation and traction–countertraction methods in reduction 
success after one attempt (RR 1.21, 95% CI 1.00 to 1.46, 
p = 0.054).

Comparison 3. Milch vs other leverage methods

Two studies [27, 28] compared Milch with other lever-
age methods. No significant difference was found between 
groups in either study, or after pooling of the data (RR 0.89, 
95% CI 0.74 to 1.08, p = 0.29).

Reduction success after up to two attempts

Comparison 1: leverage vs traction–countertraction (Fig. 5)

Three studies [13, 21, 29] measured reduction success 
after success up to two attempts when comparing leverage 
vs traction–countertraction methods. There was no signifi-
cant difference the groups in any of the studies, or after 
pooling of the data (RR 0.94, 95% 0.88 to 1.01, p = 0.07).

Comparison 2: scapular manipulation vs traction–
countertraction

Ghane et al. [25] was the only paper to compare scapular 
manipulation with traction–countertraction and they did 
not find a significant difference between the groups for 
reduction success after up to two attempts (RR − 0.13, 
95% CI − 0.71 to 0.45, p = 0.66).

Fig. 5   Forest plot of reduction success after two attempts—leverage vs traction–countertraction (CI confidence interval, M–H Mantel–Haenszel, 
df degrees of freedom). Underlined text represents leverage method
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Comparison 3: scapular manipulation vs leverage

Sahin et al. [18] was the only study that compared scapular 
manipulation with leverage and it showed no significant dif-
ference between scapular manipulation and Kocher methods 
in reduction success after up to two attempts (RR 1.07, 95% 
CI 0.91 to 1.26, p = 0.39).

Comparison 4: spaso vs other traction–countertraction

Two studies [22, 24] compared Spaso vs other traction–coun-
tertraction methods measuring reduction success after up to 
two attempts. No significant difference was found between 
the groups for reduction success for either study, or after 
pooling of the data (RR 1.09, 95% CI 0.87 to 1.35, p = 0.54).

Pain

Pain was measured in ten studies all using the 10 point VAS 
score [12–14, 18, 21, 22, 24–26, 29]. Whilst pain was meas-
ured at various different points in the studies, such as before 

reduction or prior to discharge, the pain score values used 
in our meta-analysis are those for pain experienced during 
reduction itself as this was measured by all of the studies.

Comparison 1: leverage vs traction–countertraction (Fig. 6)

Four studies [13, 22, 26, 29] measured pain during reduction 
whilst comparing leverage vs traction–countertraction meth-
ods. When data was pooled, there was a significantly higher 
pain score for the leverage group than the traction–counter-
traction group (MD 0.86, 95% CI 0.64 to 1.08, p < 0.00001).

Comparison 2: scapular manipulation vs traction–
countertraction

Ghane et al. [25] showed a significantly lower pain score in 
the Modified scapular manipulation method than in the trac-
tion–countertraction method (MD − 2.27, 95% CI − 2.81 to 
− 1.73, p < 0.00001).

Fig. 6   Forest plot of pain score (VAS) during reduction—leverage vs traction–countertraction (CI confidence interval, M–H Mantel–Haenszel, 
df degrees of freedom). Underlined text represents leverage method
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Comparison 3: scapular manipulation vs leverage

Sahin et al. [18] showed no significant difference between 
scapular manipulation and Kocher (leverage) methods in 
terms of pain during reduction (RR 1.07, 95% CI 0.91 to 
1.26, p = 0.39).

Comparison 4: spaso vs other traction–countertraction 
(Fig. 7)

Two studies [22, 24] compared Spaso vs other trac-
tion–countertraction methods. Pooling the data showed that 
pain scores for the Spaso group are significantly lower than 
other traction–countertraction methods (MD − 1.92, 95% CI 
− 2.85 to − 1.00, p = 0.00046).

Duration of reduction

Duration taken for reduction was measured in ten studies [12, 
13, 18, 22, 24–26, 28]. All duration unit of measures were 
standardised to minutes prior to use in the meta-analysis.

Comparison 1: leverage vs traction–countertraction (Fig. 8)

3 studies [13, 26, 29] compared leverage vs traction–coun-
tertraction methods looking at duration taken for reduction. 
When data were pooled, leverage methods showed a sig-
nificantly shorter duration of reduction than traction–coun-
tertraction methods (MD -0.34 min, 95% CI -0.59 to -0.08, 
p = 0.0088).

Comparison 3: scapular manipulation vs leverage

Sahin et al. [18] found no significant difference in reduc-
tion duration between Scapular manipulation and Kocher 

(leverage) groups (MD − 0.30 min, 95% CI − 1.31 to 0.71, 
p = 0.56).

Comparison 4: spaso vs other traction–countertraction 
(Fig. 9)

Two studies [22, 24] compared duration of reduction for 
Spaso against other traction–countertraction methods. Pool-
ing the data showed a significantly shorter duration of reduc-
tion for the Spaso group compared to other traction–coun-
tertraction groups (MD − 4.79, 95% CI − 6.56 to − 3.02, 
p < 0.00001).

Number of attempts at reduction

Only one study [29] measured average number of attempts 
at reduction.

Comparison 1: leverage vs traction–countertraction

Maity et al. [29] showed a significantly higher number of 
reduction attempts needed for the Eachempati (leverage) 
group than the FARES (traction–countertraction) group 
(MD 0.32 attempts, 95% CI 0.19 to 0.45, p < 0.00001).

Reduction failure

All papers measured reduction failure, which we defined as 
failures of reduction requiring reduction in theatre under 
GA. This outcome allows us to compare all studies in each 
comparison despite them measuring different success out-
comes such as 1st attempt success or success after a cer-
tain time period. Reduction failure was not analysed in 
the scapular manipulation vs traction–countertraction and 
scapular manipulation vs leverage groups as there was only 

Fig. 7   Forest plot of pain score during reduction—spaso vs other traction–countertraction methods (CI confidence interval, M–H Mantel–Haen-
szel, df degrees of freedom)
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one study in each comparison and therefore the reduction 
failure would simply reflect the inverse of their reduction 
success outcomes. Reduction failure was also not analysed 
in the Milch vs other leverage methods comparison as both 
the studies in that comparison had the same reduction suc-
cess measure (success rate after one attempt) and so reduc-
tion failure would simply be the reverse of the pooled data 
for reduction success after one attempt.

Comparison 1: leverage vs traction–countertraction 
(Fig. 10)

Five studies [12, 13, 21, 26, 29] compared leverage vs trac-
tion–countertraction methods for which reduction failure 
was measured. Pooling all data showed no significant dif-
ference in reduction failure between the two groups (RR 
1.07, 95% CI 0.75 to 1.53, p = 0.69).

Fig. 8   Forest plot of duration of reduction (min)—leverage vs Traction–countertraction (CI confidence interval, M–H Mantel–Haenszel, df 
degrees of freedom). Underlined text represents leverage method

Fig. 9   Forest plot of duration of reduction—spaso vs other traction–countertraction methods (CI confidence interval, M–H Mantel–Haenszel, df 
degrees of freedom)
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Comparison 4: spaso vs other traction–countertraction

Three studies [14, 22, 24] compared Spaso against other 
traction–countertraction methods. There was no significant 
difference in reduction failure rate between the groups in 
any of the studies, or after pooling of data (RR 1.52, 95% 
CI 0.76 to 3.03, p = 0.24).

Complications

Complications were not looked at in detail in any of the stud-
ies but eight studies did mention that no short-term compli-
cations occurred following the reductions [12–14, 22, 24–26, 
29]. Only Beattie et al. [27] reported a complication which 
was a fracture of neck of humerus of an 85-year-old woman. 

Fig. 10   Forest plot of reduction failure—leverage vs traction–countertraction (CI confidence interval, M–H Mantel–Haenszel, df degrees of free-
dom). Underlined text represents leverage method
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None of the studies described any follow-up of the patients 
after discharge from A&E.

Other outcomes

None of the studies looked at patient satisfaction with the 
intervention, subsequent recurrence of dislocation or long-
term shoulder function.

Discussion

To the best of our knowledge, this the first meta-analysis 
looking at how effective different methods of closed reduc-
tion are for anterior shoulder dislocations. There has only 
been one previous systematic review (but not meta-analy-
sis) by Alkadulhimi et al. [30] in 2017 which also looks at 
closed shoulder reduction techniques which included non-
RCTs and restricted publications to four languages. They 
concluded that scapular manipulation was the best method 
as it was the most successful, fastest, least painful and had 
the shortest hospital stay. Our meta-analysis included four 
additional RCTs including the most recent trial looking at 
self-reduction by Marcano-Fernandez et al. [14] in 2018.

Synthesis of results

After pooling of data, we found six statistically significantly 
different results between groups.

Pain scores were 0.86 points higher for leverage than 
traction–countertraction methods. This is counterintuitive 
as higher forces are usually required for traction–counter-
traction methods than leverage techniques. One possible 
explanation is that if leverage techniques are not performed 
correctly then long lever arms are used with rotational 
forces causing higher forces through the arm, activat-
ing more nociceptors and mechanoreceptors and perhaps 
predisposing to iatrogenic fractures traditionally associ-
ated with leverage techniques (although not evident in this 
meta-analysis). The minimum clinical important difference 
(MCID) on the VAS scale has been reported as anywhere 
between 0.8 and 4.0 points [31]. A score of 0.86 is just at 
the lower end of the MCID range which suggests that this 
is probably of some clinical significance. Leverage methods 
were, however, found to be quicker at reduction by 0.34 min 
(20.4 s). A possible explanation for this is that, in a simi-
lar vein to the closed reduction of distal radius fractures in 
awake patients, traction–countertraction relies on applying 
a constant force for long enough to overcome the dynamic 
shoulder stabilisers through muscle fatigue. It is likely that 
a quicker reduction technique would avoid a prolonged and 
potentially painful procedure and therefore shorter duration 

would be beneficial when considering the reduction tech-
nique employed.

When comparing Spaso with other traction–counter-
traction methods, we found that the Spaso method was less 
painful by 1.92 points on the VAS scale and was quicker by 
4.79 min. These are much more clinically significant effects 
and therefore it could be concluded that out of all the trac-
tion–countertraction methods, Spaso is the best method in 
terms of being the least painful and quickest, albeit with 
no difference in overall success rate. In the Spaso tech-
nique, traction is applied to a forward flexed arm in a supine 
patient lifting the scapular off the couch until the patient is 
relaxed enough to allow their scapular drop down to touch 
the couch [12]. The fact that it allows gravity/body weight 
(passive counter-traction) to overcome the dynamic shoul-
der stabiliser muscles may be why it is the least painful of 
the traction–countertraction methods. Milch [16] described 
the shoulder as having three major vector groups acting in 
a horizontal (rotator cuff), oblique (teres major, pectoralis 
major and latissimus dorsi) and vertical (deltoid, biceps and 
triceps) which compete against each other in the normal ana-
tomical position. In the Spaso technique, because the arm 
is elevated, the three major vector muscle groups align in 
the same direction and hence this may the reason why it is 
the fastest traction–countertraction technique [12]. A further 
reason may be because the Spaso technique also incorpo-
rates a leverage element at the end (external rotation after 
longitudinal traction). As we have shown, leverage methods 
tend to be faster than traction–countertraction methods.

In the two studies [18, 25] that looked at scapular manipu-
lation, it was significantly less painful than both leverage and 
traction–countertraction methods by 1.5 and 2.27 points on 
the VAS scale respectively. However, there was only one 
study in each comparison and therefore a meta-analysis 
could not be performed. The reason that scapular manipu-
lation techniques may be the least painful is because they 
involve rotating the scapula and therefore glenoid to meet 
the humeral head rather than applying large tractional or 
leverage forces on the humeral head [10].

It is interesting to note that whilst leverage methods 
are often not recommended due to the potential for rota-
tional forces to cause fracture, as exemplified by the BESS/
BOA Patient Care Pathway for Traumatic anterior shoulder 
instability [32], only one proximal humerus fracture was 
reported amongst all the studies [27]. Whilst this may be due 
to systematic under-reporting of complications, but there is 
certainly no evidence from this review to demonstrate any 
increased risk of complications for leverage methods.

After pooling of all results there was no significant dif-
ference between the reduction success rates in any of the 
comparisons.

The use of different types of analgesia, muscle relaxa-
tion or anaesthesia is one of the biggest confounding factors 
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to ease of reduction and subjective pain scores. This var-
ied from simple oral analgesia, to intravenous analgesia, to 
sedation and finally to full anaesthesia, which can make a 
huge difference to reduction success and pain scores. Unfor-
tunately, details regarding use of analgesia or anaesthesia 
were under reported in most studies and the exact amount 
of drugs used in each group were not measured, so meta-
analysis could not be performed for this. Fortunately, how-
ever, it appears that at least the type of analgesia/anaesthesia 
used in within each RCT included in the meta-analysis is the 
same so that each of the reduction groups within each RCT 
experience the same type of analgesia/anaesthesia.

Greater tuberosity fractures are often treated differently 
and can influence how difficult it is to achieve closed reduc-
tion. However, these were not easy to identify in the studies 
as it was only clear in six studies [13, 18, 22, 25, 28, 29] 
that greater tuberosity fractures were included whereas the 
remaining studies only gave a vague statement that associ-
ated fractures were excluded. Amongst these six studies, 
only three compared the number of greater tuberosity frac-
tures between each group, although no difference was found. 
The degree of displacement of the fracture following reduc-
tion may have been an important outcome measure to use.

The experience of the person performing the reduction 
and in particular their experience with the reduction method 
of choice is also a large confounding factor. There was a 
wide variety of different people performing the reductions, 
from A&E doctors to orthopaedic residents to orthopaedic 
consultants. Only five studies [13, 18, 22, 26, 29] specifi-
cally stated that the people performing reduction have been 
trained in the reduction methods used.

Limitations

One of the main limitations of this review is the low number 
of high quality randomised controlled trials found in the 
literature. Twelve studies were found with a total of 1158 
patients. After splitting them into the separate comparisons, 
there were a limited studies in each comparison. Despite this 
we were able to find some significant differences between 
reduction techniques.

There is also a relatively large risk of bias in the 12 stud-
ies as shown in Figs. 2 and 3. This mainly reflects a lack of 
blinding and also paucity of information regarding randomi-
sation, as discussed in further detail in the “Risk of Bias” 
section above.

Considerable heterogeneity was observed, as defined 
by I2 > 75% [19], in most of the pooled analyses. We have 
used fixed-effects models for our meta-analyses for two 
main reasons. Firstly, random effects models are primarily 
used for heterogeneity that cannot be explained [19] but we 
believe the heterogeneity observed in our meta-analyses can 
be explained by the fact that we are grouping heterogenous 

reduction methods into three groups. Secondly, when there 
are few studies (as is the case in our meta-analysis) then a 
random effects analysis “will provide poor estimates of the 
width of distribution of intervention effect” [19].

Conclusions

For clinicians who regularly reduce shoulder dislocations, 
it is reassuring to conclude that, from the information avail-
able, regardless of whether they choose traction–countertrac-
tion, leverage or scapular manipulation methods, they all 
appear to be equally as effective as each other with minimal 
complications. We conclude that leverage techniques tend to 
be quicker but marginally more painful than traction–coun-
tertraction methods which may affect the choice of reduction 
method based on patient factors.
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