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Abstract

Background: We performed a network meta-analysis (NMA) to compare the efficacy
and safety of intravenous sedation (IVS), intraarticular anesthetic injection (IAA), and
peripheral nerve block (PNB) as sedation or analgesia methods for the reduction of
anterior shoulder dislocation.

Methods: We included randomized controlled trials (RCTs) comparing different seda-
tion or analgesia methods for anterior shoulder dislocation reduction. The Cochrane
Central Register of Controlled Trials, MEDLINE, EMBASE, ICTRP, ClinicalTrials.gov,
and Google Scholar databases were searched in October 2021. We conducted a
random-effects NMA within a frequentist framework. We evaluated the confidence
in each outcome using the CINeMA tool.

Results: Sixteen RCTs (957 patients) were included. Regarding the primary outcomes,
the three methods might result in little to no difference in the immediate success rate
of reduction and patient satisfaction. The IAA method had a shorter emergency depart-
ment length of stay than that of the IVS method (mean difference [MD] -107.88 min, 95%
confidence interval [CI] -202.58 to -13.18). In the secondary outcomes, the IAA method
had a lower pain score than that of the PNB method (standardized MD -1.83, 95% Cl
-3.64 to -0.02). The IAA and PNB methods might require a longer time for reduction
than that of the IVS method (MD 5.3 min, 95% CI 2.4 to 10.36; MD 15.25, 95% CI 5.49 to
25.01). The three methods might result in little to no difference in the number of reduc-
tion attempts and total success rate of reduction. However, the confidence ratings for all
treatment comparisons were very low. IAA and PNB had no adverse respiratory events.
Conclusions: The results of our NMA indicated that three sedation or analgesia meth-
ods (IVS, IAA, and PNB) might result in little to no difference in the success rate of

reduction and patient satisfaction. IAA and PNB had no adverse respiratory events.
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INTRODUCTION

Shoulder dislocation accounts for 50% of all dislocations and is
the most common type of dislocation.! Most shoulder dislocations
are anterior (90%-98%).! Pain due to dislocation is severe, and the
administration of sedatives and analgesics helps to relieve pain.
However, pain also triggers muscle spasms around the shoulder.
Therefore, for a successful shoulder dislocation reduction, it is im-
portant to relax the muscles surrounding the shoulder.?

Intravenous sedation (IVS) and intraarticular anesthetic injection
(IAA) have been widely used as sedation or analgesia methods to
reduce shoulder dislocation.?# As for the comparative efficacy and
safety between IVS and IAA, previous systematic reviews reported
no significant differences in the success rate of reduction and pa-
tient satisfaction. These systematic reviews also revealed that IAA
achieved fewer adverse events, shorter lengths of hospital stay, and
lower medical costs than that of IVS.27*

Recently, ultrasound-guided peripheral nerve blocks (PNB) have
been used to reduce shoulder dislocations. Several randomized con-
trolled trial (RCT) studies have compared the efficacy and safety of
PNB and IVS, but the results have been controversial.>” In addition,
no systematic reviews have compared the efficacy and safety of
these sedation or analgesia methods.

The best method of sedation and analgesia for the reduction of
shoulder dislocation remains uncertain. Therefore, we conducted
a systematic review and network meta-analysis (NMA) of RCTs to
compare the efficacy and safety of IVS, IAA, and PNB for the reduc-
tion of anterior shoulder dislocation.

METHODS
Protocol and registration

We reported this systematic review and NMA of RCTs in accord-
ance with the Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) extension statement for reporting system-
atic reviews incorporating network meta-analyses of health care
interventions, including the checklist and explanations8 (Table S1).

In addition, we registered the protocol before starting this review.’?

Inclusion criteria of the articles for the review
Type of studies

We included RCTs that assessed sedation or analgesia methods for
the reduction of anterior shoulder dislocation and excluded crosso-
ver trials, quasi-experimental studies, and quasi-randomized trials.
In addition, we included all reports, including published and unpub-

lished articles, conference abstracts, and letters.
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Study participants

We included participants older than 15years and had a diagnosis of
anterior shoulder dislocation based on physical examination or radi-
ography of the shoulder. In addition, we included the intervention
and comparator as IVS, IAA, PNB, placebo, or no sedation or analge-
sia (no drug). We defined IVS as intravenous injection of sedatives.
Any types and dosages of sedatives and analgesics were acceptable.
We defined IAA as the injection of local anesthetics into the gle-
nohumeral joint. All medications and doses were acceptable. We
defined PNB as the injection of local anesthetics into the brachial
plexus in the interscalene or suprascapular nerves. All medications
and doses were acceptable. The exclusion criteria were patients who
could not obtain informed consent, allergies to any study medica-
tions, multiple traumas, associated fractures of the humerus (except
Hill-Sachs and Bankart lesions), hemodynamic instability, or respira-
tory distress.

Outcomes of interest

The primary outcomes were the immediate success rate of the
reduction, patient satisfaction, and emergency department (ED)
length of stay (min). We chose three outcomes because the ideal
shoulder dislocation reduction should be fast and effective and have
high patient satisfaction.'® Immediate success and ED length of stay
(min) were defined by the authors. In addition, we assessed patient
satisfaction with the shoulder reduction procedure. The secondary
outcomes were adverse events, pain score, the time required for re-
duction (min), number of reduction attempts, and total success rate
of the reduction. Secondary outcomes were defined by the authors
of the study.

Search strategy

We searched the Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE via PubMed, EMBASE via Embase.com on
October 31, 2021, and Google Scholar on November 12, 2021. We
also searched the World Health Organization International Clinical
Trials Platform Search Portal (ICTRP) and ClinicalTrials.gov for un-
published RCTs and ongoing RCTs on October 31, 2021 (Table S2).

Study selection and data extraction

Two independent reviewers (MH and KK) assessed all the identi-
fied publications for eligibility. If the study was abstract only and it
was not clear whether it met the criteria for review, we contacted
the original author. Two reviewers discussed and resolved any

disagreements.
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Data items
We extracted the following study characteristics:

1. Methods: study design, setting, and the number and country
of study centers.

2. Participants: number, sex, age, and inclusion/exclusion criteria.

3. Interventions: sedative or analgesia methods and reduction
techniques.

4. Outcomes: primary and secondary outcomes and the time points
reported.

Geometry of the network

We demonstrated a network geometry that presented the nodes as
direct comparisons as lines connecting these nodes. Nodes are used
for sedation or analgesia. The numbers above the line represent the

number of RCTs in direct comparisons.

Risk-of-bias assessment

Two reviewers (MH and KK) independently assessed the study level
risk of bias using the risk-of-bias (ROB) 2 tool. M If necessary, the two
reviewers discussed and resolved any disagreements with the third

reviewer (NK).

Data synthesis and statistical analysis
Data synthesis

We pooled the relative risk ratios (RRs) for binary outcomes and
the mean differences (MDs) or standardized mean differences
(SMDs) for continuous outcomes. First, we conducted a pairwise
meta-analysis for each treatment comparison using a random-
effects model. Forest plots were used to visualize the effect of
each treatment and assess heterogeneity. Second, we conducted
a random-effects NMA within a frequentist framework. Because
there were no direct comparisons between IAA and PNB, we
only estimated the treatment effect comparison between IAA
and PNB using NMA. In addition, we described a network plot
to summarize the treatment effect and the study size of each
comparison and league tables to summarize the results of pair-
wise meta-analyses and NMA. Third, we used the results from the
intention-to-treat analysis and did not impute missing data based
on the recommendation of the Cochrane Handbook.'? Finally, we
summarized adverse events based on the definition in the original
article. However, we did not perform a meta-analysis because of
nonstandardized definitions, inadequate monitoring, or possibly

incomplete reporting.

Sensitivity analysis

We conducted the following sensitivity analysis for the primary

outcomes.

1. Sensitivity analysis included only studies with a low overall
assessment of ROB.

2. Sensitivity analysis included only studies that met the ideal out-
come: at first attempt or first reduction technique for the im-
mediate success rate of the reduction, most satisfied patient for
patient satisfaction, and time from the beginning of the procedure
to hospital discharge for the ED length of stay.

Statistical analysis

We used Review Manager software (RevMan V.5.4.1, The Nordic
Cochrane Center, The Cochrane Collaboration) for pairwise meta-
analyses and Metalnsight for frequentist NMA.X® In addition,
we used R software version 4.0.2 (R Foundation for Statistical
Computing) and the packages “meta” (version 5. 2-0) and “pwr” (ver-

sion 1. 3-0) for sample size calculations in future trials.

Assessment of the confidence for each outcome

Two reviewers (MH and NK) evaluated the confidence for each
outcome using the CINeMA tool.}*'> The CINeMA framework in-
cludes the following domains: within-study bias, across-studies bias,
indirectness, imprecision, heterogeneity, and incoherence. For the
domains of within-study bias and indirectness, we assessed the
contribution of each study in each network estimate and combined
these contributions with the study-specific ratings (very low, low,
moderate, or high) to assess the relative effect for each comparison
in the network. For the domains of imprecision, heterogeneity, and
incoherence, we assessed major concerns, some concerns, and no
concerns about how far the 95% confidence interval (Cl) extend on
both sides of the no effect line equal to the point estimate between

the two interventions.

Sample size calculation for future trials

As there was no direct comparison between IAA and PNB, we per-
formed a sample size calculation for a future trial targeting patients
with anterior shoulder dislocation. We simulated a 1:1 RCT and set
the following parameters: alpha of 0.05 and power of 0.8. We cal-
culated the pooled immediate success rate of IAA using a random-
effects model and then calculated the PNB using the RR from the
NMA. Based on the estimated immediate success rates of IAA and

PNB, we calculated the sample size.
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RESULTS
Results of the search

We identified 1855 records during the search conducted in October
2021. Of these reports, 29 were considered for inclusion after re-
viewing their titles and abstracts. After a full-text review, 16 stud-
ies (957 patients) were included (Figure 1). Table S3 shows the list
of studies excluded from this review and the reasons for exclusion.
Table 1 presents the characteristics of the included studies. While
lidocaine was administered using the IAA and PNB methods in most
studies, various drugs were administered in the IVS group. In addi-
tion, the reduction techniques varied among the included studies.
Eleven studies compared the efficacy and safety between IAA and
IVS.26-26 Four studies compared the efficacy and safety between
PNB and IVS.”7% One study compared the efficacy and safety of
IAA and no drugs.27 To our knowledge, no study has compared the
efficacy and safety of IAA and PNB. The ROB assessment is sum-
marized in Figure S1. For the primary outcomes, six of the 10 in-
cluded studies were assessed as having low ROB and the other four

were assessed as having high ROB in the immediate success rate.

| &
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However, patient satisfaction and ED length of stay were assessed
as all high ROB. For the secondary outcomes, many outcomes were
assessed as high or of some concerns for ROB. Most of the elevation
in ROB was due to the unclear allocation sequence generation in
Domain 1 and the lack of blinding of the outcome assessor, which
might have influenced the outcomes in Domain 4.

Primary outcomes
Immediate success rate of the reduction

We included 10 studies”*8242627 (Figure 2). The pairwise analysis is
shown in Figure S3a. The IAA method might result in little to no differ-
ence in immediate success rate compared with the IVS method (eight
studies, 408 patients; RR 0.93, 95% CI 0.84 to 1.02).282*2¢ The evi-
dence was very uncertain regarding the effect of the PNB method on
the immediate success rate compared with the IVS method (one study,
41 patients; RR 1.13, 95% Cl 0.84 to 1.527; Figure 2). Other compari-
sons are shown in Figure 2 and Table S4a. The confidence ratings for

all treatment comparisons are presented in Table S5a.

[ Identification of studies via other methods ]

Duplicate records removed

Records identified from:
Citation searching (n = 2)

Reports sought for retrieval
(n=2)

A4

Wrong intervention (n = 2) (n=2)

Protocols without results (n =

Reports assessed for eligibility

[ Identification of studies via databases and registers ]
'
- Records identified from:
K] MEDLINE via PubMed Records removed before
"g' (n=219) screening:
& Embase via Dialog (n = 1711) [——»
E CENTRAL (n = 189) (n =300)
35 ClinicalTrials.gov (n = 20)
ICTRP (n = 16)
A4
"
Records screened Records excluded
—>
(n = 1855) (n = 1826)
v
Reports sought for retrieval
g (n=29)
[=
[
o
o
n
- Reports excluded:
E\r’]efozrés) assessed for eligibility ., Wrong design (n = 6)
Abstracts awaiting
classification (n = 3)
3)
Duplication (n = 1)
—
\4
k] Studies included in review
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° Reports of included studies
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FIGURE 1 PRISMA flow diagram of the literature search results. We identified 1855 records during the search conducted in October
2021. Of these reports, 29 were considered for inclusion after review of titles and abstracts. After full-text review, 16 studies were included.
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IAA 234patients
A

Treatment  (Random Effects Model) RR  95%-CI /
)4

IAA : 0.93 [0.84; 1.02] i
Ivs 1.00 Vs L .
No drug 0.88 [0.73; 1.07] 216patients 1 21;{;108.'“5
PNB 1.13 [0.84; 1.52]

I T T T ]

0.1 05 1 2 4
Favors IVS Favors Treatment

.
No drug 20patients

FIGURE 2 Forest plot and network plot for all interventions compared with VS in the immediate success rate of reduction. The three

methods might result in little to no difference in the success rate of reduction. Cls are slightly different in Figure 2 and S3a. This is because
of the different statistical analysis software used. IAA, intraarticular anesthetic injection; IVS, intravenous sedation; no drug, no sedation or

analgesia; PNB, peripheral nerve block; RR, risk ratio.

Comparison: other vs 'IVS'

IAA .1 07patients

Treatment  (Random Effects Model) SMD 95%-Cl
I1AA . 1 -0.47 [-1.41;0.48)
VS _l 0.00 ” s
3 :
PNB -0.60 ['143, 023] 172patients
T T 1 1
4
-10 -5 0 5
Favors IVS Favors Treatment

L]
IVS 216patients

FIGURE 3 Forest plot and network plot for all interventions compared with IVS in patient satisfaction. The three methods might result in

little to no difference in patient satisfaction. Cls are slightly different in Figure 3 and S3b. This is because of the different statistical analysis
software used. IAA, intraarticular anesthetic injection; IVS, intravenous sedation; PNB, peripheral nerve block; SMD, standardized mean

difference.

Patient satisfaction

We included seven studies® 716182428 (

Figure 3). The units of meas-
urement for patient satisfaction were differed across studies; there-
fore, we converted the patient satisfaction reported in the survey
scale to scores. Two studies reported patient satisfaction as yes or
no; thus, we defined yes as 2 and no as 11624 | three studies, we
changed the scores from 1 to 5 in the order of high patient satisfac-
tion reported on a 5-level scale.”1828 For example, quite satisfied
5 and complete dissatisfaction 1.8 we pooled these scores using
SMD according to the Cochrane Handbook.!? In a study by Suder
et al.,"” the table of patient satisfaction may be incorrect. The total
number of satisfied and unsatisfied patients in both groups differed
from the number of included patients, but we could not contact the
authors. Therefore, we excluded this study from the meta-analysis.
The pairwise analysis is shown in Figure S3b. The evidence was
very uncertain regarding the effect of the IAA method on patient
satisfaction compared with the IVS method (three studies, 222 pa-
tients; SMD -0.47, 95% Cl -1.41 to 0.48).24'®2* The evidence was
uncertain regarding the effect of the PNB method on patient satis-
faction compared with the IVS method (four studies, 273 patients;
SMD -0.60, 95% CI-1.43 to 0.23)> 2%, Figure 3. Other comparisons

are presented in Table S4b. The confidence ratings for all treatment

comparisons are presented in Table S5b.

ED length of stay (min)

d°719.21-26,28 (Figure 4). Two studies

5,19

Eleven studies were include
assessed the time from entry into a room in the ED to discharge.
Two studies assessed the time from initial physician assessment
to discharge.m'25 Two studies assessed the time from the start
of reduction to discharge.”?! Two studies assessed the time
from the start of sedation or analgesia methods to discharge.®%?
One study assessed the duration from reduction to discharge.?
We could not determine the definition of the ED length of stay
in two studies.?®>?® The pairwise analysis is shown in Figure S3c.
The IAA method might have a shorter ED length of stay than that
of the IVS method; however, the evidence was very uncertain
(seven studies, 299 patients; MD -107.88 min, 95% Cl -202.58 to
-13.18).1%2126 The evidence was very uncertain about the effect
of the PNB method on the ED length of stay compared with the
IVS method (four studies, 343 patients; MD -26.23min, 95% Cl,
-149.02 to 96.57)°"28; Figure 4. Other comparisons are presented
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Comparison: other vs 'IVS'

IAA.1 56patients

Treatment  (Random Effects Model) MD 95%-Cl

IAA -107.88 [-202.58; ~13.18]

IVS 0.00 o

PNB -26.23 [-149.02; 96.57] 7 172patients
| I I [

-200-150-100-50 0 50 100

Favors Treatment Favors IVS

.
IVS 314patients

FIGURE 4 Forest plot and network plot for all interventions compared with IVS on the ED length of stay (min). The IAA method had a
shorter ED length of stay than that of the IVS method (MD -107.88 min, 95% Cl -202.58 to -13.18). IAA, intraarticular anesthetic injection;
IVS, intravenous sedation; MD, mean difference; PNB, peripheral nerve block.

in Table S4c. The confidence ratings for all treatment comparisons
are listed in Table S5c.

Secondary outcomes
All adverse events

Sixteen studies (957 patients) assessed the adverse events (Table 2).
Two studies reported no adverse events.?>?” Respiratory adverse
events (hypoxia, hypoventilation, apnea, and respiratory depression)

5-7,16-24,26,28 Nausea 18,19,22,23,28
)

were common in the IVS group. vom-

56,23 18,23

iting,”2%%* hypotension, and headache were also reported

in the IVS group. Psychological agitation and drowsiness were re-

22,23

ported in the IAA group, and mild local anesthetic systemic tox-

icity was reported in the PNB group.6

Pain score

Eleven studies were included>®17-21:23.2426.27 (Eiayre S2a). Two
studies assessed the pain scores after sedation or analgesia
methods before reduction.?"?® Two studies assessed the pain
scores after reduction.>?” Six studies assessed the pain scores
during reduction.®18-20.2426 |y the study by Ahmed et al.,?® the
standard deviation (SD) of the pain score was not reported.
Hence, we adopted the SD as a substitute from the study by
Miller et al.?! because they used the same pain scale of 1 to 10,
based on the Cochrane Handbook.'? The pairwise analysis is
shown in Figure S3d. The evidence was uncertain about the ef-
fect of the IAA method on the pain score compared with the IVS
method (eight studies, 406 patients; SMD -0.56, 95% Cl -1.36 to
0.25).17-21.23.2426 The evidence was very uncertain about the ef-
fect of the PNB method on the pain score compared with the IVS
method. The IAA method might have a lower pain score than that
of the PNB method; however, the evidence was very uncertain (no
study, indirect comparison; SMD -1.83, 95% Cl -3.64 to -0.02;
Table S4d). The confidence ratings for all treatment comparisons

are presented in Table S5d.

Time required for reduction (min)

We included six studies212%26-28 (Figure S2b). Two studies as-
sessed the period from the start of sedation or analgesia methods
to the end of reduction.}”?® Four studies assessed the period from
the start to the end of reduction.?2?>2%27 The pairwise analysis is
shown in Figure S3e. The IAA method might require a longer time
for reduction than that of the IVS method; however, the evidence
was very uncertain (four studies, 160 patients; MD 5.3 min, 95% Cl
0.24 to 10.36).1721:23.26 The PNB method might require a longer time
for reduction than that of the IVS method; however, the evidence
was very uncertain (one study, 200 patients; MD 15.25min, 95% ClI
5.49 to 25.01%%; Figure S2b). Other comparisons are presented in
Table S4e. The confidence ratings for all treatment comparisons are

presented in Table S5e.

Number of reduction attempts

We included five studies®”18%223 (

Figure S2c). The pairwise analy-
sis is shown in Figure S3f. The IAA method may result in little to no
difference in the number of reduction attempts compared with the
IVS method (3 studies, 172 patients) (MD: 0.18; 95% Cl: -0.09 to
0.45).182223 The evidence was very uncertain regarding the effect of
the PNB method on the number of reduction attempts compared with
the IVS method (two studies, 101 patients; MD 0.07, 95% Cl -0.23 to
0.36; Figure 52¢).%” Other comparisons are presented in Table S4f. The

confidence ratings for all treatment comparisons are listed in Table S5f.

Total success rate of the reduction

Fifteen studies were included® 7%’ (Figure $2d). The pairwise
analysis is shown in Figure S3g. The IAA method may result in
little to no difference in the total success rate compared with
the IVS method (11 studies, 572 patients; RR 0.99, 95% Cl 0.94
to 1.04).36726 The evidence was very uncertain about the effect
of the PNB method on the total success rate compared with the
IVS method (three studies, 143 patients; RR 1.00, 95% CIl 0.92
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to 1.08°7; Figure S2d). Other comparisons are presented in
Table S4g. The confidence ratings for all treatment comparisons

are presented in Table S5g.

Additional analysis

We performed the NMA for the immediate success rate of the
reduction by restricting the studies of the overall assessment of
ROB to low,'82922-2427 5ne technique,” 821242627 or first at-
tempt.”182223 The |AA method might result in a slightly reduced
immediate success rate compared with the IVS method in the low
ROB studies (RR 0.85, 95% CI 0.77 to 0.94; Figures S2e and S3h,
Tables S4h and S5h).

The NMA for patient satisfaction by restricting the patients with

7182428 \\as similar to

the highest satisfaction scores in the studies
the original analysis (Figures S2f and S3i, Tables S4i and S5i). Two
studies restricted the patients from the beginning of the procedure
to ED discharge compared with the PNB and IVS groups.®” The re-
sults of the comparisons were similar to those of the original analysis

(Figures S2g and S3j, Tables S4j and S5j).

Sample size calculation for future trials

The random-effects model showed that the point estimate of the
immediate success rate of IAA was 0.78. Based on the risk ratio (IAA
vs. PNB) of 0.82 NMA, we estimated that the immediate success rate
of PNB was 0.95. Our sample size calculation revealed that a total of
118 patients will be needed in a future RCT.

Difference between protocol and review

We could not perform subgroup analysis because none of the stud-
ies reported anterior shoulder dislocations separately for the first
time or recurrent anterior shoulder dislocations. In addition, we
could not perform a sensitivity analysis for double-blind studies and
for exclusion of studies using imputed statistics because none of the
studies were applicable. We did not present a summary of the find-
ings regarding the primary outcomes.

DISCUSSION

This frequentist NMA included 16 RCTs that compared the efficacy
and safety of IVS, IAA, and PNB as sedation or analgesia methods for
reduction of anterior shoulder dislocation.>” 14728 The three meth-
ods might result in little to no difference in the immediate success
rate of reduction and patient satisfaction. The IAA method might
result in a shorter ED length of stay than that of the IVS method;
however, the evidence is very uncertain. The IAA method may
have a lower pain score than that of the PNB method; however, the

evidence is very uncertain. The IAA and PNB methods may require
a longer time for reduction than that of the IVS method; however,
the evidence is very uncertain. The three methods might result in
little to no difference in the number of reduction attempts and the
total success rate of the reduction. The confidence for each relative
treatment effect in NMA was low or very low, and the results were
uncertain.

Our results were in line with the previous systematic reviews
comparing the IAA method with the IVS method.>* To our knowl-
edge, no systematic review has compared the PNB method with
other methods. The three methods might result in little to no differ-
ence in the immediate success rate of reduction. As for the number
of reduction attempts related to the immediate success rate, our
results might also result in little or no difference among the three
methods. The three methods might also result in little to no differ-
ence in the total success rate of the reduction. Previous studies have
reported that the reduction techniques and experience of the oper-
ator are relevant in the success rate,?’ and it might be more relevant
than the sedation or analgesic methods in the success rate and num-
ber of reduction attempts.

Lack of difference in patient satisfaction among the three seda-
tion or analgesia methods might be interpreted as patient satisfac-
tion being more affected by waiting time, the attitude of medical
staff, and appropriate explanations than by sedation or analgesia
methods.*°

The IAA method might have a shorter ED length of stay than
that of the IVS method (MD -107.88 min, 95% Cl -202.58 to -13.18).
Evidence for the effect of the PNB method on the ED length of stay
was compared with the IVS method. One of the four included stud-
ies compared the PNB method with the IVS method. Abbasi et al.?®
reported that the PNB method succeeded in only 34% of the pa-
tients and administered sedatives because inadequate pain relief
accounted for 66% of all cases using the PNB method. Thus, the
PNB method had a longer ED stay than that of the IVS method.?®
Contrary to the results of the study by Abbasi et al., the PNB method
had a shorter ED length of stay than that of the IVS method in three
of the four included studies.>” Therefore, the PNB method has the
potential to achieve a shorter ED length of stay than that of the IVS
method under adequate pain relief. The ROB was high in all included
RCTs because there was a subjective decision of discharge by medi-
cal staff or there was no description of the discharge decision in the
studies.’”?8 In the future, RCTs with a low ROB using appropriate
discharge criteria are required. The results of this study suggest that
IAA is a better method in terms of shorter ED length of stay than
the IVS.

The IAA method may have alower pain score than that of the PNB
method. However, comparisons between the IAA and PNB methods
were only indirect, and the confidence rating was very low. Hence,
IAA may be a better method for those unfamiliar with PNB because
operators need training for the success of PNB.® The evidence was
very uncertain about the effect of the IAA method on the pain score
compared with the IVS method. All RCTs included in our study were
conducted using landmark-guided IAA, and pain scores varied from

3516017 SUOLLLLIOD BAER.ID) 3 |deatdde aU) Aq pouIBA0B a2 SBP1Le O 95N J0 SaNJ 10y AZIGITBUIUO /B[ LD (SUOIPUOD-PUE-SLLLIYALION" 3] I ARAc)1[pUI U0/ Schil) SUOTIPUOD PLE SLLLB 1 341 805 *[220Z/TT/20] U0 ARiq1T auIluo A8]1 ‘8011j0 UeD UBINGUIPS ‘SN AQ 89GHT Wade/TTTT'0T/I0p/L00"A5| I AR JqlIUIUO//SdNY LWOL) Popeo|uMOd ‘0T ‘2202 ‘2T/2835T



HAYASHI ET AL.

ATLTANA 1169

0.29 (SD 0.67) to 7.1 (SD 2.6) in the IAA method.'®2° This might be
because IAA may not have been administered appropriately. A pre-
vious study reported that landmark-guided IAA administered local
anesthetics to inappropriate points in 41.1% of cases, as assessed
using ultrasound.®! Moreover, ultrasound-guided IAA can be used to

t.3! Therefore,

administer local anesthetics to the appropriate poin
under conditions of adequate pain relief, the IAA method has the
potential to achieve a lower pain score than that of the IVS method.

The IAA and PNB methods may require a longer time for reduc-
tion than that of the IVS method (MD 5.3min, 95% Cl 2.4 to 10.36;
and MD 15.25min, 95% Cl 5.49 to 25.01). The IAA method might
require little to no difference in the time for reduction compared
with the PNB method, but the IAA method tended to require fewer
minutes than that of the PNB method (MD -9.95min, 95% CI -1.04
to 20.94). The IVS may have the advantage of being sedated, which
allows operators to perform the procedure smoothly. In contrast,
patients administered with IAA or PNB were awake during the
shoulder reduction technique. Awake states may prolong the time
because of hesitation or interruption of the procedure due to com-
plaints of pain. A longer reduction time may decrease patient satis-
faction; however, there was no difference among the three methods
in this NMA.

IAA and PNB are safer than IVS in terms of fewer respiratory
adverse events. Respiratory depression was defined as SpO, <92%
or end-tidal CO, >40 in one study?® and as a respiratory rate <12
breaths/min in another study?*; however, respiratory depression
definition was unclear in four studies.!¢1%21,28 Therefore, respira-
tory depression assessment in the IVS group may be incorrect due
to the assessor's subjective assessment and variation. In previous
systematic reviews, the number of adverse events was less common
in the IAA group than those in the IVS group (RR 0.15, 95% CI 0.07
to 0.32% OR 0.16, 95% Cl 0.06 to 0.43).* However, we did not per-
form a meta-analysis of all adverse events because the definitions
of adverse events differed between the included studies. Patients
sedated with IVS need to be monitored until they are awake for dis-
charge®%; IAA and PNB are good alternatives because these require
less manpower although all of the evidence in this review is low to
very low confidence.

From the safety and efficacy perspective, IAA may be a better
choice when the patient cooperates during shoulder dislocation re-
duction. In contrast, IVS is a good alternative for uncooperative pa-
tients, as sedation facilitates the procedure for the operators.

STRENGTHS

To the best of our knowledge, this is the first NMA to compare the
efficacy of sedation or analgesia methods for the reduction of an-
terior shoulder dislocation among IVS, IAA, and PNB. The strength
of this NMA is the indirect comparison between IAA and PNB since
there are no direct comparisons. Another strength is that we evalu-
ated confidence in the evidence from NMA using CINeMA, which
was described in the Cochrane Handbook.'>** Another strength of

‘Academic Emergency Medicine

this study is the inclusion of unpublished data. Other strengths of
this study are the inclusion of unpublished data and the sample size
calculation for future RCTs with direct comparisons between IAA

and PNB. The total number of participants required was 118.

LIMITATIONS

The NMA has some limitations. First, the number of RCTs that met
the inclusion criteria was small, and the included RCTs were single-
center studies with small numbers of patients. Therefore, the confi-
dence for each relative treatment effect in NMA was very low, and
the results were uncertain. Second, no studies have directly com-
pared the IAA and PNB methods. RCTs with direct comparisons are
needed in the future. At least one ongoing RCT is being conducted
between the IAA and IVS methods® and two between the IVS and
PNB methods.?*3> In the future, updating the present systematic
review and meta-analysis will improve the amount of evidence avail-
able and thus our confidence in the estimates. Third, benzodiaz-
epines were used in most of the included studies as the IVS method
compared to that in the IAA method. Short-acting sedatives such
as propofol, etomidate, or propofol and ketamine (ketofol) were not
used as sedatives, which may not reflect the current practice.® The
use of short-acting sedatives may shorten ED length of stay and re-
duce respiratory adverse events in the IVS group. Fourth, depth of
sedation was not included in many RCTs. For this reason, standardi-
zation by the depth of sedation and subgroup analysis could not be
performed. Fifth, the quality of the reduction techniques and physi-
cians varied among the studies and could not be standardized. Sixth,
the definitions of the outcome periods varied among the studies. In
particular, various outcome periods influence the ED length of stay
and the time required for reduction. Finally, these results apply to
patients with similar characteristics of the included studies because

most patients were young adults.

CONCLUSIONS

The results of our network meta-analysis indicated that three seda-
tion or analgesia methods (intravenous sedation, intraarticular anes-
thetic injection, and peripheral nerve block) might result in little to
no difference in the success rate of reduction and patient satisfac-
tion. Intraarticular anesthetic injection and peripheral nerve block
had no adverse respiratory events. No randomized controlled trials
compared the intraarticular anesthetic injection method with the
peripheral nerve block method; therefore, high-quality randomized
controlled trials are needed.
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