W) Check for updates

Received: 12 October 2023 Accepted: 14 October 2023
DOI: 10.1111/aas.14353

A thesiologi
REVIEW ARTICLE QELQ scsiresiolosica

Peripheral nerve blocks for closed reduction of distal radius
fractures—A protocol for a systematic review

Sanja Pisljagic’ | JensL. Temberg® | Mathias T.Steensbak® | Sina Yousef® |
Mathias Maagaard®?® | Lana Chafranska® | KaiH.W.Lange3® |
Christian Rothe! | Lars H. Lundstrem?3® | Anders K. Ngrskov

1Department of Anaesthesiology, Copenhagen
University Hospital—North Zealand, Hillergd, Abstract

Denmark Background: Current methods of anaesthesia used for closed reduction of distal

2Centre for Anaesthesiological Research,
Department of Anaesthesiology, Zealand
University Hospital, Kege, Denmark compromising reduction quality and patient satisfaction. Peripheral nerve blocks have

radial fractures may be insufficient for pain relief and muscle relaxation, potentially

3, .. .. . . . . . .
Department of Clinical Medicine, University already been implemented for surgery of wrist fractures and may provide optimal
of Copenhagen, Copenhagen, Denmark

conditions for closed reduction due to complete motor and sensory blockade of the

Correspondence involved nerves. However, existing literature on peripheral nerve blocks for closed
Sanja Pisljagic, Department of L. . . . .
Anaesthesiology, Copenhagen University reduction is sparse, and no updated systematic review or meta-analysis exists.

Hospital—North Zealand, Hillergd,
Dyrehavevej 29, 3400 Hillergd, Denmark. . . . . . . .
Email: sanja.spis0008@gmail.com atic review and meta-analysis aim to consolidate the literature regarding the effect

Aims: This protocol is developed according to the PRISMA-P statement. The system-

Funding information and harm of peripheral nerve blocks compared with other anaesthesia modalities for
Department of Anaesthesiology at closed reduction of distal radius fractures in adults.

ESSEEZ?ieiﬂel:;cilverSity Hospital - North Methods: The two primary outcomes are the proportion of participants needing sur-
gery after closed reduction and pain during closed reduction. We will only include
randomised clinical trials. Two review authors will each independently screen litera-
ture, extract data, and assess risk of bias with Risk of Bias 2 Tool. Meta-analysis will
be carried out with Rstudio. We will also perform a Trial Sequential Analysis. The cer-
tainty of evidence will be judged using GRADE guidelines.

Discussion: We will use up-to-date methodology when conducting the systematic
review outlined in this protocol. The results may guide clinicians in their decision-making

regarding the use of anaesthesia for closed reduction of distal radius fractures in adults.
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1 | INTRODUCTION National clinical guidelines from the Danish Health Authority rec-
ommend 5 weeks of conservative treatment for stable, non-displaced

Distal radius fractures (DRFs) are among the most common bone DRFs. The guidelines recommend closed reduction for displaced

fractures, with an increasing incidence.?"® DRFs have a bimodal distri- DRFs, followed by surgery if bone alignment is unsatisfactory.®

bution and peak incidence in young men with high-energy trauma and Closed reduction is performed by manipulating the bone frag-

in women 260 years with low-energy trauma due to decreased bone ments to achieve anatomical position of the fractured bones. Manual

density. or finger trap traction is used for muscle tiring.”
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Several methods of anaesthesia are proposed for closed reduction,
among them is, intravenous regional anaesthesia (IVRA)—currently
recommended by The National Institute for Health and Care Excellence
guidelines.2? Studies have shown that the anaesthesia method influ-
ences pain perception and muscle relaxation during closed reduction,
consequently affecting the quality of reduction and a number of
attempts.’®"2 Current methods of anaesthesia used for closed reduc-
tion of DRFs may be insufficient regarding pain relief and muscle relaxa-
tion, potentially compromising the reduction quality and patient
satisfaction.*®> Peripheral nerve blocks (PNBs) can provide complete
afferent and efferent blockade, are well-established for upper extremity
surgery and have a good safety profile.2#1°

A review from 2002 concluded that the efficacy of closed reduc-
tion of DRF remains unknown due to insufficient evidence®
A recently published protocol for a systematic review investigated
various pain relief methods for closed reduction.'® However, the pre-
sent protocol describes a systematic review that specifically examines
the role of PNBs in the closed reduction of DRF, including trial
sequential analysis (TSA).

1.1 | Objectives
To evaluate the effect and harm of PNBs compared to other anaes-
thesia modalities for closed reduction of DRFs in adults.

2 | METHODS

This protocol is developed according to the PRISMA-P state-

ment.”

The final systematic review will be reported following the
PRISMA guideline, and the methodology will follow the recom-
mendations of the Cochrane Handbook for Systematic Reviews

and Interventions.*8%?

2.1 | Eligibility criteria

2.1.1 | Types of studies

We will only include randomised clinical trials investigating the use of
PNBs for the closed reduction of DRFs with or without ulnar frac-
tures. We will only include studies published in the Latin alphabet.
Unpublished trials will be considered if trial data and methodological
descriptions are provided in written form or through direct contact
with authors. Studies and trials using quasi-randomisation will be

excluded.

2.1.2 | Participants

Adults, as defined by trialists, with a DRF requiring closed reduction
will be included.

2.1.3 | Types of interventions
Experimental: PNBs such as brachial plexus blocks or distal blocks
of individual nerves and combinations of these techniques
independent of type, volume, or concentration of local anaes-
thetic and level of expertise of the physician performing the
procedure.

Control: All other methods of anaesthesia, including general
anaesthesia, IVRA (Bier block), procedural sedation, local anaesthesia

(e.g., haematoma block/local infiltration), and combinations of these.

2.2 | Information sources

2.2.1 | Electronic searches

We will search the following databases from their inception to the

present:

1. Medline OVID

2. Embase Ovid

3. The Cochrane Central Register of Controlled Trials (CENTRAL)

4, Cumulative Index to Nursing and Allied Health Literature

(CINAHL)
5. Web of Science Core Collection

We have no date restrictions in our search strategy. The search
will be conducted within 6 months from the date the systematic
review manuscript has been submitted for publication. We will search
for ongoing clinical trials and unpublished studies from the following
sources:

1. ClinicalTrials.gov

2. The World Health Organization International Clinical Trials
Registry Platform (ICTRP)

3. The ISRCTN registry (www.isrctn.com)

4. The Australian New Zealand Clinical Trials Registry (www.anzctr.
org.au)

5. EudraCT (https://eudract.ema.europa.eu/)

6. Clinical Trials Information System (CTIS)

2.2.2 | Searching other resources
We will manually search the reference lists of the included trials and
any relevant systematic reviews to identify other potentially eligible

trials.

2.3 | Search strategy

The search strategy was developed for MEDLINE and will be modified
for the other databases. The search strategy was developed with the
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help of an information specialist. The search strategy is presented in
Appendix A.

24 | Datamanagement

24.1 | Selection of studies

We will use Covidence (systematic review software) to manage the
screening process.?® Two review authors will each independently
screen the titles, abstracts, and relevant full texts. In case of discrep-
ancy, consensus will be reached through joint discussion. A third and
senior review author will be involved if a consensus cannot be reached.

2.4.2 | Data extraction
Two review authors will each independently extract the following
data (if available) from the included trials:

1. Basic information: Author, title, date of publication, and language.

2. Methodology: Study design, method of randomisation, intention-to-
treat versus per protocol, and loss-to-follow-up.

3. Participant characteristics: Sample size, age, gender, type of frac-
ture, comorbidities (such as osteoporosis), frailty score, and criteria
for inclusion/exclusion.

4. Interventions: Type of anaesthesia, dosages, method of adminis-
tration, guidance for PNBs (e.g., ultrasound [US] or nerve stimu-
lation), setting, and method of reduction (manual/finger trap
traction).

5. Outcomes: Primary and secondary outcomes as reported in the tri-
als, duration of follow-up, measurement methods, and units.

6. Sponsorship: Funding for the trial and conflict of interests of the

trial authors
Data will be extracted into a standardised extraction sheet and

converted into the appropriate format in R Studio for meta-analysis.2*

2.5 | Outcome measures

251 | Co-primary outcomes

1. The proportion of participants needing DRF surgery after closed
reduction

A patient's need for surgery will be defined by trialists.
2. Pain during closed reduction
Pain score measured during closed reduction as specified by trial

authors, using a visual analogue scale, numeric pain rating scale (NRS),

or other means as defined by trial authors.

2,52 | Secondary outcomes

1. Patient satisfaction

Measured at any time point during the recovery period following
closed reduction as specified by the trial authors, using the Quality of
Recovery Score (QoR, QoR-15, or QoR-40) or other measures as

defined by the trial authors.22724

2. Proportion of participants with acceptable post-reduction radio-
graphic fracture position

Defined by radiographic criteria presented in the AAOS Clinical
Practice Guideline: radial shortening <3 mm, dorsal tilt <10°, intraarti-
cular displacement or step off <2 mm.2®> If these are not fully
described or differ from the definitions used by the trial authors, we

will adhere to the definitions presented in each study.

3. The proportion of participants with one or more serious adverse
events (SAEs)

4. The proportion of participants with one or more adverse
events (AEs)

We expect heterogeneity in the reporting of SAEs and AEs. We
will primarily extract AEs and SAEs per ICH-GCP definitions.?® If trial
authors do not use the ICH-GCP definition, we will extract events
reported as ‘serious’ or ‘severe’. If such definitions are not used, we
will decide which reported adverse events we believe to be serious
according to the ICH-GCP definition. We will estimate the number of
patients with one or more SAEs in two ways:

1. By choosing the one specific SAE with the highest proportion
reported in each trial, we will address the lowest possible propor-
tion of patients with one or more SAEs (aimed at reflecting a best-
case scenario).

2. By cumulating all reported SAEs, assuming patients only experi-
enced one SAE (the number of patients in each group will consti-
tute a maximum), we will address the highest possible reported
proportion of patients with one or more SAEs (aimed at reflecting

a worst-case scenario).

2.5.3 | Explorative outcomes
1. Wrist function at 3- and 12-months post-reduction, respectively,

or at the longest follow-up

We expect the measurement of function to be heterogeneous
across studies. We will measure wrist function using patient-rated
wrist evaluation (PRWE), disability of the arm, shoulder and hand
questionnaire (DASH), or as defined by the study authors.

If applicable, we will provide data for the outcome at the longest

follow-up in case multiple time points are available.
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2.6 | Assessment of risk of bias
Two review authors will each independently assess the risk of bias on
the outcome- level following the Risk of Bias Volume 2 tool for ran-
domised trials.?”

We will assess the following bias domains and judge them to be

of ‘low’, ‘some concerns’, or ‘high’ risk of bias:

Bias arising from the randomisation process
Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

SANEEEC I

Bias in selection of the reported result

Each outcome will be judged as having an overall low or high risk
of bias. An outcome will only be categorised to have an overall low
risk of bias if all domains are judged to have a low risk of bias. An
outcome will be categorised as having an overall high risk of bias if
one or more domains are judged to have ‘some concerns’ or ‘high
risk’ of bias. The results will be presented in a Cochrane risk of bias
table.

2.7 | Data synthesis

2.7.1 | Measures of treatment effect

To account for the family-wise type 1 error rate, we will adjust the
threshold for statistical significance for the co-primary outcomes using
a halfway Bonferroni correction. Therefore, we will consider a p-value
of .033 as the threshold for statistical significance.?® The threshold for
statistical significance (p < .05) will not be adjusted for secondary and
exploratory outcomes.

For dichotomous outcomes, a risk ratio with corresponding 95%
confidence intervals (Cl), p-value, and TSA-adjusted 95% Cls will be
computed. A mean difference with corresponding 95% Cl (96.7% for
the primary outcomes), p-value, and TSA-adjusted 95% Cls will be cal-
culated for continuous outcomes.

When different scales are used for the same outcome, and no
relevant conversion is possible, we will calculate the standardised
mean difference with the corresponding 95% CIl and p-value. We
will back-transform the result to the most used scale for easing
interpretability. The transformation will only be performed on
scales that are comparable/homogenous, as described in Chap-
ter 6 of the Cochrane Handbook for Systematic Reviews of
Interventions.??

Meta-analysis will be performed where effect measures are com-
parable between at least two studies and where heterogeneity mea-
sures indicate that pooling of results is appropriate. Should outcome
data prove unfit for meta-analysis, we will aim to summarise effect
estimates as described in Chapter 12 of the Cochrane Handbook for

Systematic Reviews of Interventions.*°

2.7.2 | Dealing with missing data

We will contact trial investigators to obtain missing trial data, method-
ological descriptions, information on outcome measures, and risks of
bias components, where necessary, for inclusion in the meta-analysis.
If not obtainable, we will calculate missing standard deviations as nec-
essary based on methods outlined in Chapter 6 of the Cochrane
Handbook for Systematic Reviews of Interventions.?’ We will not
perform imputation of missing data in any primary analyses. We will

use imputation for the sensitivity analysis (see below).

2.7.3 | Assessment of heterogeneity

We will primarily assess the heterogeneity across studies by visually
inspecting forest plots and calculating I? and tau? statistics, and we
will report results with the highest p-value. If unexpected heterogene-
ity arises, we may perform additional post hoc subgroup analyses.

2.7.4 | Assessment of reporting bias
If 10 or more studies are included, we will create funnel plots and test fun-
nel plot asymmetry to assess small study bias, as described in the Cochrane
Handbook for Systematic Reviews of Interventions.? As funnel plot asym-
metry is not diagnostic of non-reporting bias, other possible causes of
asymmetry must be considered when evaluating meta-bias(es).>* We will
identify ongoing and completed trials that have yet to report results by
contacting the authors if information is not apparent on the registration
platform. For continuous outcomes, we will use the regression asymmetry
test, Egger's test, to assess funnel plot asymmetry statistically.>?

For dichotomous outcomes, we will use the test proposed by
either Harbord et al. if tau® < 0.1 or Riicker et al. if tau® > 0.1, depend-

ing on the degree of heterogeneity observed between studies.®33*

275 | Meta-analysis

A meta-analysis using a fixed-effects model and a random-effects
model (Sidik-Jonkman tau estimator) will be performed, depending on
an overall assessment of the underlying assumptions. We will employ
an eight-step method to assess if boundaries of statistical and clinical
significance are crossed.?® We will use RStudio and the meta package

for the meta-analysis.?**>

2.7.6 | Trial sequential analysis

When doing meta-analysis with sparse data and multiple testing, there
is a risk of spurious statistically significant results. To overcome this
problem, we will perform TSA to assess all outcomes. We will calcu-

late the required information size in TSA based on a set alpha- and
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beta-value as defined below. By conducting TSA, we will adjust the
Cls to account for diversity and the accrued information size relative
to the required information size.

When calculating the required information size, we will use an alpha
of 0.033 for the primary outcomes, 0.05 for secondary/exploratory out-
comes, and a beta of 0.10 for all outcomes. For continuous outcomes,
we will use the variance and diversity as suggested by the meta-analysis.
For the proportion of participants who underwent DRF surgery, we will
assume a risk reduction of 20% to be clinically relevant. For pain during
closed reduction (NRS 0-10), we will use a minimally clinically important
difference (MCID) of 1 point.3® For patient satisfaction, we will use an
MCID of 0.9 for QoR, 6.0 for QoR-15 and 6.3 for QoR-40.578 Cur-
rently, there is no adequate estimate of the MCID for the proportion of
participants with acceptable radiographic fracture positions. Literature on
the effect sizes of PNBs is sparse. Handoll et al. report an incidence of
poor closed reduction results in 13/24 patients receiving a haematoma
block and in 8/23 patients with IVRA, based on a study by Walther-Lar-
sen et al.#%? This translates to a risk reduction of 19.4%. Using IVRA as a
close substitute for the brachial plexus blocks and individual distal nerve
blocks, we will assume a similar relative risk reduction of 20%.

To our knowledge, there is no MCID for the proportion of partici-
pants with one or more AEs and SAEs. Instead, we will assume a
value of 25%.

For wrist function, we will use an MCID for PRWE at 11.5 points
and DASH at 10.8 points.*%#1

If trial authors use a measure of treatment effect not mentioned
above, we will either try to obtain the MCIDs of the relevant method
of measurement or assume one based on the definition provided by

the trial authors.

2.7.7 | Sensitivity analysis
We expect to perform the following sensitivity analyses to assess the

robustness of the results:

1. Best/worst-case scenario

2. Worst/best-case scenario

In the best-case scenario, we will assume that participants with
missing data experienced a positive outcome (i.e., they did not experi-
ence adverse events or SAEs and did not need surgery for DRF). For
continuous outcomes, we will impute the mean plus or minus ‘2’ stan-
dard deviations depending on the direction of a beneficial effect. Con-

versely, in the worst-case scenario, we will assume the opposite.

2.7.8 | Subgroup analysis

We expect to perform the following subgroup analyses:

1. Evaluation of high versus low risk of biased trials' influence on

results

2. Evaluation of guidance methods used in PNBs (US, nerve stimula-
tion), if appropriate

3. Evaluation of plexus brachialis block versus selective PNBs

4. Evaluation of age groups (adults 265 years of age vs. adults

<65 years of age)

We will calculate a test of interaction and use a p-value of .10 as

the threshold for statistical differences between subgroups.

28 |
evidence

Meta-bias(es) and confidence in cumulative

We will use principles of the Grades of Recommendation Assessment,
Development, and Evaluation (GRADE) to assess the certainty of the
body of evidence associated with the studies that contribute data to
the outcomes. The GRADE approach will enable us to assess the level
of confidence with which we can estimate the association between
exposure and outcome. The approach considers:

. Within study risk of bias (methodological quality)
. Indirectness of evidence

. Inconsistency of the data

. Imprecision of effect estimates

a A WON -

. Risk of publication bias
In GRADE, there are four levels of certainty of evidence:

1. Very low (the true effect is probably significantly different from
the estimated effect)

2. Low (the true effect might be significantly different from the esti-
mated effect)

3. Moderate (the true effect is probably close to the estimated effect)

4. High (the true effect is similar to the estimated effect)

The TSA will guide our judgement of imprecision, depending on
whether the accrued information size is less than 50% of the
required information size and no boundaries are breached—in this
case, we will downgrade by two points due to imprecision. If the
accrued information size exceeds 50% of the required information
size and no boundaries are breached, we will downgrade by one
point. If any boundaries are breached, or the required information
size is equal to the accrued information size, we will not downgrade
due to imprecision.

Methods and recommendations will be used according to the arti-
cles comprising the GRADE guidelines. For example, we will use com-
municative statements from GRADE guideline 26 to describe our
GRADE assessment clearly.*? We will use the GRADEpro Guideline
Development Tool software (GRADEpro GDT).*®

We will provide clear arguments for all decisions regarding down-
grading the certainty of evidence using footnotes. Comments will be
included to aid the reader's understanding of the review where neces-

sary. Two authors will each independently judge the certainty of the
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evidence, with disagreements resolved by discussion or by involving a
third review author.

Our assessment will be provided in a ‘Summary of Findings’-table
for our primary and secondary outcomes. The table will report the
number of trials and participants, absolute and relative effects, and
the final assessment of the certainty of evidence for each outcome.
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APPENDIX A

A1 | SEARCH STRATEGY OVID MEDLINE(R) ALL < 1946 TO
JUNE 28, 2023>

1 (suprascapular approach or (suprascapular adj2 block*) or cubital
approach or (cubital adj2 block*) or ulnar approach or (ulnar adj2
block*) or median approach or (median adj2 block*) or radial approach
or (radial adj2 block*) or axillary approach* or (axillary adj2 block*) or
retroclavicular approach or (retroclavicular adj2 block*) or infraclavicu-
lar approach or (infraclavicular adj2 block*) or supraclavicular
approach or (supraclavicular adj2 block*) or interscalene approach or
(interscalene adj2 block*) or (brachial plexus adj2 block*) or (peripheral

adj3 block*) or (nerve adj2 block*) or regional analgesia* or regional an

$estesia or “regional anesthetics”).ab,ti. 23,281
2 exp nerve block/ 25943
3 exp anesthesia, local/ 18,326

4 lor2or3 54,768

5 (remanipulation or fracture manipulation or “initial reduc-
tion” or reduction fracture or orthopedic reduction or nonsurgical or
non-operative or reposition* or finger trap or manual therapy or “manual
traction” or conservative management or conservative therapy or conser-
vative treatment or “closed reduction” or forearm fracture or forearm
injury or forearm instability or wrist instability or barton fracture or smith
fracture or colles fracture or upper extremity trauma or upper extremity

injur* or upper extremity fracture or wrist trauma or wrist injury or distal

radial fracture or ulna fracture or radial fracture).abti. 117,038
6 exp orthopedic surgery/ 359,355
7 50r6 460,888
8 randomised controlled trial.pt. 595,381
9 controlled clinical trial.pt. 95,347
10 randomi?ed.ab. 726,066
11 drug therapy.fs. 2,602,414
12 randomly.ab. 411,256
13 trial.ab. 653,774
14 groups.ab. 2,535,633
15 placebo.ab. 239,378
16 8or9or10or1lorl12ori13oril4ori5 5,711,846

17 exp animals/not humans.sh. 5,133,797
18 16 not 17 4,987,039

19 4 and 7 and 18 2125
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