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ABSTRACT

Background

Several approaches exist to produce local anaesthetic blockade of the brachial plexus. It is not clear which is the technique of choice for
providing surgical anaesthesia of the lower arm, although infraclavicular blockade (ICB) has several purported advantages. We therefore
performed a systematic review of ICB compared to the other brachial plexus blocks (BPBs). This review was originally published in 2010
and was updated in 2013.

Objectives

The objective of this review was to evaluate the efficacy and safety of infraclavicular block (ICB) compared to other approaches to the
brachial plexus in providing regional anaesthesia for surgery on the lower arm.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) in The Cochrane Library (2013, Issue 5); MEDLINE (1966 to June
2013) via OvidSP; and EMBASE (1980 to June 2013) via OvidSP. We also searched conference proceedings (from 2004 to 2012) and the
www.clinicaltrials.gov trials registry. The searches for the original review were performed in September 2008.

Selection criteria

We included any randomized controlled trials (RCTs) that compared ICB with other BPBs as the sole anaesthetic technique for surgery on
the lower arm.

Data collection and analysis

The primary outcome was adequate surgical anaesthesia within 30 minutes of block completion. Secondary outcomes included sensory
block of individual nerves, tourniquet pain, onset time of sensory blockade, block performance time, block-associated pain and
complications related to the block.

Main results

In our original review we included 15 studies with 1020 participants and excluded two. In this updated review we included seven
new studies and excluded six, bringing the total number of included studies to 22 and involving 1732 participants. The control group
intervention was the axillary block in 14 studies, supraclavicular block in six studies, mid-humeral block in two studies, and parascalene
block in one study. One study compared ICB to both axillary and supraclavicular blocks. Nine studies employed ultrasound-guided ICB. The
risk of failed surgical anaesthesia 30 minutes after block completion was similar for ICB and all other BPBs (11.4% versus 12.9%, risk ratio
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(RR) 0.88,95% CI1 0.51 to 1.52, P =0.64), but tourniquet pain was less likely with ICB (11.9% versus 18.0%; RR of experiencing tourniquet pain
0.66,95% CI 0.47 t0 0.92, P =0.02). Subgroup analysis by method of nerve localization, and by control group intervention, did not show any
statistically significant differences in the risk of failed surgical anaesthesia. However when compared to a single-injection axillary block,
ICB was better at providing complete sensory block of the musculocutaneous nerve (RR for failure 0.46, 95% CI 0.27 to 0.60, P < 0.0001).
ICB had a slightly longer sensory block onset time (mean difference (MD) 1.9 min, 95% Cl 0.2 to 3.6, P = 0.03) but was faster to perform than
multiple-injection axillary (MD -2.7 min, 95% Cl -3.4 to -2.0, P <0.00001) or mid-humeral (MD -4.8 min, 95% CI-6.0 to -3.6, P <0.00001) blocks.

Authors' conclusions

ICB is as safe and effective as any other BPBs, regardless of whether ultrasound or neurostimulation guidance is used. The advantages of
ICBinclude a lower likelihood of tourniquet pain during surgery, more reliable blockade of the musculocutaneous nerve when compared to
a single-injection axillary block, and a significantly shorter block performance time compared to multi-injection axillary and mid-humeral
blocks.

PLAIN LANGUAGE SUMMARY

A comparison of a local anaesthetic injection below the collarbone with other injection techniques for providing anaesthesia of the
lower arm

Surgical anaesthesia of the lower arm, from the elbow to the hand, may be provided by injecting local anaesthetic around the brachial
plexus (the bundle of nerves passing from the spinal cord in the neck to the arm, through the shoulder). There are several commonly-
used techniques of blocking the brachial plexus but it is not clear which, if any, is the best. This updated systematic review compared the
effects of blocking the brachial plexus by injecting local anaesthetic in the area below the collarbone (the infraclavicular block) with other
techniques.

We searched the databases until June 2013, and included 22 studies involving 1732 patients of whom 842 had an infraclavicular block
and 930 had brachial plexus blockade with another technique. These other techniques were axillary block (injection in the armpit area; 14
studies), supraclavicular block (injection in the area just above the collarbone; six studies), mid-humeral block (injection in the upper arm;
two studies) and parascalene block (injection in the lower neck area; one study). One study compared an infraclavicular block with both an
axillary block and a supraclavicular block. The infraclavicular block had a high success rate and was as good as all other blocks in providing
anaesthesia of the lower arm. Advantages of the infraclavicular block included a reduced risk of pain from the tourniquet applied to the
upper arm during surgery and a faster performance time (four minutes on average) compared to more complex techniques of axillary or
mid-humeral block that used three or four separate injections (instead of just one). Side-effects were uncommon, and no difference was
seen between the infraclavicular block and all other blocks in this regard.

In conclusion, this review showed that the infraclavicular block is an effective and safe choice for producing anaesthesia of the lower arm.

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. infraclavicular block versus all other brachial plexus blocks for regional anaesthesia of the lower arm

infraclavicular block versus all other brachial plexus blocks for regional anaesthesia of the lower arm

Patient or population: patients with regional anaesthesia of the lower arm
Settings:
Intervention: infraclavicular block versus all other brachial plexus blocks

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% ClI) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control infraclavicular block versus all other
brachial plexus blocks
Adequate surgical Study population RR0.88 1051 DODD
anaesthesia - At 30 (0.51t01.52) (14 studies) high
minutes post-block as- 871 per 1000 766 per 1000
sessment interval (444 to 1000)
Medium risk population
868 per 1000 764 per 1000
(443 to 1000)
Supplementation re- Study population RR 0.95 1412 SODD
quired to achieve ade- (0.62t0 1.46) (17 studies) high
quate surgical anaes- 135 per 1000 128 per 1000
thesia (84to0 197)
Medium risk population
120 per 1000 114 per 1000
(74 to 175)
Tourniquet pain Study population RR 0.66 615 o)
(0.47t0 0.92) (8 studies) high
180 per 1000 119 per 1000
(85 to 166)

Medium risk population
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157 per 1000 104 per 1000

(74 to 144)
Onset time of adequate The mean onset time of adequate surgical 726 ®BPO
surgical anaesthesia anaesthesia (minutes) in the intervention (9 studies) moderate 1
(minutes) groups was

1.93 higher

(0.23 to 3.64 higher)
Block performance The mean block performance time (minutes) - 391 EBODD
time (minutes) - mul- multiple-injection axillary block in the interven- (6 studies) high
tiple-injection axillary tion groups was
block 2.67 lower

(3.36 to 1.98 lower)
Block performance The mean block performance time (minutes) - 224 SDDO
time (minutes) - mid- mid-humeral block in the intervention groups (2 studies) moderate 2

humeral block

was
4.8 lower
(6.04 to 3.57 lower)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 Subgroup analysis by method of localization showed that there was a significant difference in onset time in the studies using neurostimulation-guided infraclavicular block but

not in the studies using ultrasound-guided infraclavicular block.
2 0Only two studies in this review compared infraclavicular block to mid-humeral block. Both were by the same investigators.
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BACKGROUND

Description of the condition

Surgical anaesthesia of the lower arm, from the elbow to the hand,
may be readily achieved by injection of local anaesthetic around
the brachial plexus (Cousins 1998). This regional anaesthesia
technique avoids the need for a general anaesthetic and its
accompanying risks (airway injuries, postoperative nausea and
vomiting, postoperative drowsiness, etc). Control of postoperative
pain is also excellent as the sensory block typically persists for
several hours following injection.

The brachial plexus originates in the neck from the fifth to the
eighth cervical nerve roots (C5 to C8) and the first thoracic nerve
root (T1) then descends into the root of the neck and runs under
the clavicle (collarbone) through the axilla (armpit) and down the
arm. There are several techniques of brachial plexus blockade that
can be used to provide anaesthesia for surgery of the lower arm.
The brachial plexus may be approached with a needle at various
sites along its course. These approaches include interscalene block
(where the needle passes between the scalene muscles after
piercing the skin in the front of the neck); supraclavicular block
(where the skin is pierced lower and more laterally in the root of
the neck above the clavicle); infraclavicular block (where the skin
is pierced in the area below the clavicle); axillary block (where the
skin is pierced in the axilla) and mid-humeral block (where the
skin is pierced in the upper arm). The choice of which technique to
use depends upon the practitioner's preference, but also upon the
perceived efficacy and safety of each technique.

Description of the intervention

The infraclavicular block targets the brachial plexus in the
infraclavicular space, which is pyramidal shaped and contains the
brachial plexus, subclavian-axillary artery and vein, and lymph
nodes and loose fatty tissue. The apexis a triangular surface formed
by the confluence of the clavicle, scapula and first rib; the base is
the skin and subcutaneous tissue of the armpit. Together with their
investing fasciae, the posterior wall is formed by the scapula and its
associated muscles; and the anterior wall by the pectoralis major
and minor. The humerus, and the converging muscles and tendons
of the anterior and posterior walls that insert into it, constitute
the lateral wall. The bony thoracic cage with its overlying layer of
serratus anterior muscle and fascia forms the medial wall. At the
level of the infraclavicular space the brachial plexus is organized as
three cords (lateral, medial and posterior) surrounding the axillary
artery. None of the major terminal branches arise at this level.

The first description of a neurostimulation-guided infraclavicular
block was by Raj and colleagues (Raj 1973) in 1973. Whiffler (Whiffler
1981) followed in 1981 with his description of the technique
using the coracoid process as the chief surface landmark, but it
was not until Kilka and colleagues (Kilka 1995) described their
vertical infraclavicular plexus block in 1995 that interest in the
infraclavicular approach really blossomed. Since then several other
variants of the neurostimulation-guided infraclavicular block,
using slightly different surface landmarks, have been described
and adopted into clinical practice (Borgeat 2001; Jandard 2002;
Kapral 1996; Kapral 1999; Minville 2004; Salazar 1999; Wilson 1998).
Most recently, ultrasound-guided techniques of infraclavicular
block (Dingemans 2007; Sandhu 2006) in which the axillary artery
and surrounding brachial plexus are directly visualized using

ultrasound have become popular. By allowing direct visualization
of the needle tip, target nerves and the spread of local anaesthetic
as it is injected ultrasound can increase the efficacy of the block
(McCartney 2010).

How the intervention might work

The purported advantages of infraclavicular block are as follows.
First, it provides comprehensive anaesthesia of the upper limb as it
blocks the brachial plexus where the three cords run close together
in a neurovascular bundle with the axillary artery. The axillary
block often fails to block the axillary nerve and musculocutaneous
nerves (which have usually branched off at this level) whilst the
interscalene and supraclavicular approaches may often fail to
provide anaesthesia in the distribution of the ulnar nerve (Cousins
1998). There also appears to be a lower incidence of tourniquet pain
with the infraclavicular block, which is attributed to spread to the
intercostobrachial nerve that runs close to the brachial plexus in
theinfraclavicular space (Desroches 2003; Sandhu 2006). Secondly,
the risk of inadvertent lung or pleural puncture is lower than with
the interscalene and supraclavicular approaches (Cousins 1998) as
the lung does not lie in the path of the needle. Thirdly, by piercing
the skin below the clavicle, injury to the other neurovascular
structures in the neck are avoided (unlike with the interscalene or
supraclavicular approaches). Fourthly, infraclavicular block does
not require abduction of the arm at the shoulder and can be
performed in any arm position. Finally, itis an ideal site forinserting
a catheter for continuous infusion of local anaesthetic. The bulk of
the pectoralis muscle firmly anchors the catheter, arm movement
is notimpaired and hygiene is easily maintained (Brown 1993).

Why it is important to do this review

There are several techniques of brachial plexus blockade that can
be used to provide anaesthesia for surgery of the lower arm. Given
the advantages listed above, the infraclavicular block may be the
technique of choice. We sought to establish if this was indeed the
case by performing a systematic review of the efficacy and safety of
infraclavicular block as compared to other approaches to block the
brachial plexus for regional anaesthesia. Our original review (Chin
2010) found that the infraclavicular block was as effective as all
other techniques of brachial plexus blockade with the advantages
of being faster to perform, and less tourniquet pain. At the time,
there were insufficient data to conclude if these findings applied
to ultrasound-guided approaches as well. Since then, there has
been a large amount of research conducted into ultrasound-guided
peripheral nerve blocks.

OBJECTIVES

The objective of this review was to evaluate the efficacy and
safety of infraclavicular block compared to other approaches to the
brachial plexus in providing regional anaesthesia for surgery on the
lower arm.

METHODS

Criteria for considering studies for this review
Types of studies

We included only randomized controlled trials (RCTs), regardless
of blinding, that compared infraclavicular block with another
technique of brachial plexus blockade. We excluded any study that

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 5
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was not randomized or that did not have infraclavicular block as
one of its treatment arms.

Types of participants

We included all patients, both adults and children, undergoing
surgery of the lower arm (hand, forearm or elbow) under regional
anaesthesia; including those where a planned combined regional
and general anaesthetic was used.

Types of interventions

The included studies had to have at least one treatment arm
in which the infraclavicular approach to the brachial plexus was
used. The other treatment arm(s) had to consist of an alternative
technique to anaesthetize the plexus, including interscalene,
supraclavicular, axillary, or mid-humeral approaches. We included
any variation of these techniques, including:

1. single shot or continuous catheter techniques;
2. single or multiple nerve stimulation techniques;

3. localization of the brachial plexus by means of surface
landmarks, elicitation of paraesthesiae, neurostimulation, or
ultrasound guidance;

4. any local anaesthetic agent.

Types of outcome measures
Primary outcomes

1. Adequate surgical anaesthesia from the block alone within 30
minutes of block completion. This was defined as commencement
of surgery at or before 30 minutes after the block was performed,
and without the patient receiving supplemental local anaesthetic
injection, systemic analgesia, or general anaesthesia.

Secondary outcomes
Secondary outcome measures (efficacy)

2. The need for supplemental local anaesthetic blocks or systemic
analgesia, or both, to achieve adequate surgical anaesthesia.

3. The need for general anaesthesia to achieve adequate surgical
anaesthesia.

4. Complete sensory block in individual nerve territories within
30 minutes after completion of block performance. We considered
all seven terminal nerves of the brachial plexus: the axillary
nerve (AxN), medial brachial cutaneous nerve (MBCN), medial
antebrachial cutaneous nerve (MABCN), musculocutaneous nerve
(MCN), median nerve (MN), ulnar nerve (UN), and radial nerve (RN).
The method of sensory block testing was not pre-specified.

5. Tourniquet pain. We did not specify a priori a strict definition or
method of assessment of this outcome.

6. Onset time of sensory block. This was defined as the time in
minutes from completion of the block to the absence or decrease
of any sensation in the operative area.

7. Duration of postoperative analgesia. This was defined as the time
in minutes from block completion to the patient's first request for
additional analgesia.

8. Block performance time in minutes. We did not specify a priori a
strict definition or method of assessment of this outcome.

Secondary outcome measures (safety and comfort)

9. Pain associated with block performance. We extracted data on
the intensity of block-associated pain using a visual analogue score
(VAS) from 0 to 10.

10. Complications of the block procedure. We looked at
five complications: pneumothorax; vascular puncture; Horner's
syndrome; neurological deficits, including residual neuropraxias
unrelated to the surgical site, lasting more than 24 hours; systemic
complications related to administration of local anaesthetic,
including cardiorespiratory arrest, symptoms of local anaesthetic
toxicity, or any other events reported by study investigators. We
extracted the number of patients who were reported to have these
complications. We did not specify a priori a strict definition or
method of assessment for these events.

Search methods for identification of studies
Electronic searches

In the first version of this review (Chin 2010), we searched MEDLINE,
EMBASE and CENTRAL using the strategies detailed in Appendix
1, Appendix 2 and Appendix 3, respectively, up until September
2008. For this update, we received search downloads from
Karen Hovhannisyan (KH) as Trial Search Co-ordinator, Cochrane
Anaesthesia Review Group (CARG) for the following databases:
Cochrane Central Register of Controlled Trials (CENTRAL) in The
Cochrane Library (2013, Issue 5); MEDLINE (1966 to week 5 May
2013) via OvidSP; and EMBASE (1980 to 2013 Week 22) via OvidSP.

Searching other resources

We searched the following conference proceedings (2004 to 2012):

American Society of Anesthesiologists' Annual Meeting;
American Society of Regional Anesthesia Annual Meeting;
International Anesthesia Research Society Annual Meeting;
Canadian Anesthesiologists' Society Annual Meeting;
European Society of Regional Anaesthesia Annual Meeting.

ok wbhE

We also checked the reference lists of the included studies
and the clinical trials registry at http://www.clinicaltrials.gov.
Our last search took place on 7 June 2013. We contacted the
corresponding authors of identified trials for more information,
especially regarding unpublished data.

Data collection and analysis
Selection of studies

In the first version of this review (Chin 2010), two authors (Ki
Jinn Chin (KJC) and Veerabadran Velayutham (VV)) independently
reviewed the abstracts of all references identified by the searches,
obtained full-text copies of potentially relevant trials, and assessed
them according to the parameters outlined in 'Criteria for
considering studies for this review' Only trials meeting these
criteria were included in the review. All disagreements were
resolved by discussion and mutual consensus.

For this update, three of the current review authors (KJC, Husni
Alakkad (HA) and Sanjib Das Adhikary (SDA)) independently
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selected potentially eligible studies from the search downloads
provided by the CARG Trial Search Co-ordinator (KH). We obtained
full-text copies of these studies and independently reviewed them
to ensure they met the criteria for inclusion. Consensus on study
inclusion and exclusion was reached by discussion amongst the
three authors (KJC, HA and SDA).

Data extraction and management

In the first version of this review (Chin 2010), data were
independently extracted from included studies by two authors (KJC
and Mandeep Singh (MS)) using a piloted data extraction form
modified from one developed by the Cochrane Anaesthesia Review
Group. We resolved any discrepancies by discussion and mutual
consensus. Wherever possible we contacted primary investigators
for further details of their trials and missing data. We entered all
data independently into the Cochrane Review Manager software,
version 5.2 (RevMan 5.2) and checked for differences in the data
using the double entry facility in the software.

In this update, two authors (KJC, SDA, or HA) again independently
extracted information and data from each study using the
data extraction form as described above. Extracted data were
independently entered by at least two authors into an Excel
spreadsheet and checked for differences before being entered into
the Cochrane Review Manager software, version 5.2 (RevMan 5.2).

Assessment of risk of bias in included studies

In the first version of this review (Chin 2010), we assessed trial
quality using criteria developed by the Cochrane Anaesthesia
Review Group, which included assessments of allocation bias,
observer bias, and attrition bias.

In this update, two authors assessed risk of bias for previously
and newly-included trials using the tool outlined in the Cochrane
Handbook for Systematic Reviews of Intervention (Higgins 2011).
The seven criteria used are listed below. For each criterion, 'Low’
indicates a low risk of bias, 'High' represents a high risk of bias,
and 'Unclear' indicates that there was insufficient information to
make a judgement of the degree of risk of bias. Disagreements were
resolved by discussion and consensus.

1. Random sequence generation
2. Allocation concealment
3. Blinding of participants and personnel

4.Blinding of outcome assessment (subdivided into main and other
outcomes)

5. Incomplete outcome data
6. Selective outcome reporting
7. Other potential biases

Measures of treatment effect

We calculated risk ratios and 95% confidence intervals for
dichotomous outcomes, and mean differences and 95% confidence
intervals for continuous outcomes. Where the outcome was
a positive or desirable one (for example adequate surgical
anaesthesia), the risk ratio of the non-event was reported.

Dealing with missing data

We attempted to contact the original study investigators whenever
there were missing data. If no further information could be
obtained from the study investigators, the data were assumed to be
missing at random and only available data were analysed.

Assessment of heterogeneity

We assessed statistical heterogeneity using the 12 statistic and gave
consideration to the appropriateness of pooling and meta-analysis.
We explored causes of heterogeneity, especially where there was
evidence of significant statistical heterogeneity (12 more than
40%), and performed subgroup analyses where appropriate. Where
significant heterogeneity could not be explained we employed a
random-effects model (DerSimonian 1986); in all other cases we
applied a fixed-effect model. In cases where it was not possible or
appropriate to combine studies we provided a narrative synthesis.

Assessment of reporting biases

We did not formally assess reporting bias using a funnel plot.
We attempted to limit reporting bias by considering all studies
irrespective of language and by searching for unpublished data in
conference proceedings and clinical trials registries.

Data synthesis

We summarized the results using meta-analyses performed in
the Cochrane Review Manager software, version 5.2 (RevMan
5.2). We expressed the treatment effect as a risk ratio (RR)
and 95% confidence interval (Cl) for dichotomous data, and as
a mean difference (MD) and 95% CI for continuous data. We
performed a sensitivity analysis on outcomes likely to be affected
by study differences in the patient population, interventions or
methodological quality.

Subgroup analysis and investigation of heterogeneity

Where there was evidence of significant statistical heterogeneity
(12 > 40%), or where there was good reason to expect clinical
heterogeneity, we considered subgroup analyses based on:

1. the approach to the brachial plexus used in the control group
(parascalene, supraclavicular, axillary, mid-humeral);

2. the method used to locate the brachial plexus (paraesthesiae,
electrostimulation, ultrasound);

3. the number of separate nerve stimulations elicited, i.e. whether
a single- or multiple-injection technique was used;

4. whether a single-shot or continuous catheter technique was
used;

the technique used for the infraclavicular approach;

the volume of local anaesthetic used;

the type of local anaesthetic used;

the age of the patient (children versus adults);

the type of surgery performed (vascular, orthopaedic, etc).

w ® NG

Sensitivity analysis

We performed a sensitivity analysis if the methodological quality
or baseline characteristics of the patients in the studies differed
significantly, or if there were a significant number of withdrawals or
dropouts in the included studies.

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 7
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RESULTS

Description of studies

See Figure 1

Figure 1. Study flow diagram.
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Results of the search

In the first version of this review (Chin 2010), screening of the
results of the electronic search identified 17 potentially relevant
studies that compared infraclavicular block and other approaches
to the brachial plexus. We identified a further two studies that
were ongoing (Danelli 2008; Russo 2008) and were therefore not
included. We excluded two studies (Neuburger 1998; Rodriguez
2003) because they were not randomized controlled trials (RCTs).
The final analysis included 15 RCTs with a total patient enrolment
of 1020 participants.

In this update, three authors (KJC, HA and SDA) independently
screened the search results from three databases: CENTRAL (36
references), EMBASE (175 references), and MEDLINE (85 references).
We identified 15 potentially relevant studies for which we reviewed
the full-text reports (Figure 1).

We excluded two studies that had already been included in the
first version of the review (De Jose Maria 2008; Tran 2008), and
another two studies that were not RCTs (Fredrickson 2011; Mariano
2008) (see Characteristics of excluded studies). Two studies (Astore
2012; Lopez Morales 2011) were available only as conference
abstracts and both contained insufficient information to determine
the validity of the data. We were unsuccessful in contacting the
study investigators for clarification. Both of these studies were not
included for analysis in this review and were placed in the Studies
awaiting classification table.

Of the remaining nine studies, we excluded two (Mariano 2011a;
Mariano 2011b) as they were not designed to examine this review's
primary outcome of surgical anaesthesia. In addition, the study
reported in Mariano 2011a had been prematurely terminated and
thus the validity of the data could not be determined.

Of the two studies identified as ongoing in the first version
of the review, one (Russo 2008) had been published and was
included in this update (as Tran 2009). The other (Danelli 2008)
was listed as completed in the clinical trials registry at http://
www.clinicaltrials.gov but we were unable to locate any data for the
study; we have placed it in the Studies awaiting classification table.
We identified two more ongoing studies (Boivin 2013; Hillel Yaffe
2013) from the clinical trials registry (see Characteristics of ongoing
studies).

Included studies

We included a total of 22 studies in this updated review, seven
of which were new, with a total patient enrolment of 1732
participants. Details of individual studies are provided in the
Characteristics of included studies table.

Demographic characteristics of study participants

The geographical distribution of the studies was as follows: four
studies from Denmark (Frederiksen 2010; Koscielniak-N 2000;
Koscielniak-N 2005; Koscielniak-N 2009); three studies each from
France (Deleuze 2003; Minville 2005; Minville 2006) and Canada
(Arcand 2005; Tran 2008; Tran 2009); two studies each from Austria
(Fleischmann 2003; Kapral 1999) and Korea (Song 2011; Yang 2010);
one study each from Spain (De Jose Maria 2008), Germany (Heid
2005), Finland (Niemi 2007), Italy (Caruselli 2005), the Netherlands
(Rettig 2005), New Zealand (Fredrickson 2009), Turkey (Ertug 2005)
and the United States (Tedore 2009).

Eighteen of the studies were in adults, and three studies were in
children (Caruselli 2005; De Jose Maria 2008; Fleischmann 2003).
There were four studies in patients undergoing emergency surgery
for trauma of the arm (Caruselli 2005; Fleischmann 2003; Kapral
1999; Minville 2006) and one study in uraemic patients undergoing
arterio-venous fistula creation (Niemi 2007). The rest of the studies
were in patients undergoing elective orthopaedic surgery of the
distal upper limb.

Control group intervention

All 22 studies met the inclusion criterion of comparing
infraclavicular block in one treatment group to any alternative
approach to the brachial plexus in the other group. This second
treatment group consisted of axillary block in 13 studies (Deleuze
2003; Ertug 2005; Fleischmann 2003; Frederiksen 2010; Heid 2005;
Kapral 1999; Koscielniak-N 2000; Koscielniak-N 2005; Niemi 2007;
Rettig 2005; Song 2011; Tedore 2009; Tran 2008); mid-humeral block
in two studies (Minville 2005; Minville 2006); supraclavicular block
in five studies (Arcand 2005; De Jose Maria 2008; Fredrickson 2009;
Koscielniak-N 2009; Yang 2010); and parascalene block in one study
(Caruselli 2005). One study (Tran 2009) compared three treatment
groups: infraclavicular block, supraclavicular block, and axillary
block.

Method of nerve localization

Nine studies utilized ultrasound guidance (Arcand 2005; De Jose
Maria 2008; Frederiksen 2010; Fredrickson 2009; Koscielniak-N
2009; Song 2011; Tedore 2009; Tran 2008; Tran 2009) to locate the
brachial plexus for infraclavicular blockade. Four of these studies
(Arcand 2005; De Jose Maria 2008; Fredrickson 2009; Koscielniak-
N 2009) compared it to an ultrasound-guided supraclavicular
block, two compared it to an ultrasound-guided axillary block
(Frederiksen 2010; Song 2011), one compared it to a multiple-
injection neurostimulation-guided axillary block (Tran 2008), and
one compared it to a transarterial double-injection axillary
block (Tedore 2009). Tran et al compared ultrasound-guided
infraclavicular block with ultrasound-guided supraclavicular and
axillary blocks (Tran 2009).

All other studies used a combination of surface landmarks and
neurostimulation to locate the brachial plexus.

Local anaesthetic type and volume

A long-acting local anaesthetic was used in nine studies
(bupivacaine (Ertug 2005); ropivacaine (Caruselli 2005; De Jose
Maria 2008; Deleuze 2003; Fleischmann 2003; Heid 2005;
Koscielniak-N 2000; Rettig 2005; Yang 2010)), a short-acting
local anaesthetic in nine studies (lidocaine (Fredrickson 2009;
Minville 2005; Minville 2006; Song 2011; Tran 2009); mepivacaine
(Frederiksen 2010; Kapral 1999; Niemi 2007; Tedore 2009)), and
a mixture of short- and long-acting anaesthetics in four studies
(1 to 1 ropivacaine and mepivacaine mixture (Koscielniak-N 2005;
Koscielniak-N 2009); 1 to 1 bupivacaine and lidocaine mixture (Tran
2008); 1 to 3 bupivacaine and lidocaine mixture (Arcand 2005)).

Four of the adult studies utilized a weight-based formula in
calculating the local anaesthetic volume (Arcand 2005: 0.5 ml/kg up
to 40ml; Koscielniak-N 2000: range of 20 to 40 ml; Frederiksen 2010;
Koscielniak-N 2005; Koscielniak-N 2009: 0.5 ml/kg and range of 30
to 50 ml; Niemi 2007: 35 to 50 ml; Tedore 2009: 40 to 50 ml for weight
of 50 kg or less, and 50 to 60 ml for weight of more than 50 kg). The
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more recent studies using ultrasound-guided techniques tended to
use lower fixed volumes (Song 2011: 20 ml; Fredrickson 2009: 30 ml;
Tran 2009: 35 ml). The rest of the adult studies used a fixed volume
of at least 40 ml.

Complications and side-effects

None of the studies specified whether the presence of tourniquet
pain was self reported or elicited by direct questioning.

The methods of assessment of complications of the block varied
slightly between studies. Pneumothorax was excluded by the
absence of clinical symptoms in 13 studies (Arcand 2005; De
Jose Maria 2008; Deleuze 2003; Ertug 2005; Fleischmann 2003;
Frederiksen 2010; Fredrickson 2009; Koscielniak-N 2005; Minville
2005; Minville 2006; Rettig 2005; Song 2011; Yang 2010) and by
chest x-ray in one study (Kapral 1999). Vascular puncture was
explicitly mentioned as an outcome in 17 studies (De Jose Maria
2008; Deleuze 2003; Ertug 2005; Fleischmann 2003; Frederiksen
2010; Fredrickson 2009; Heid 2005; Kapral 1999; Koscielniak-N 2000;
Koscielniak-N 2005; Koscielniak-N 2009; Minville 2005; Minville
2006; Rettig 2005; Tran 2008; Tran 2009; Yang 2010). Horner's
syndrome was explicitly mentioned in 10 studies (Caruselli 2005;
De Jose Maria 2008; Deleuze 2003; Koscielniak-N 2009; Minville
2005; Minville 2006; Rettig 2005; Tran 2008; Tran 2009; Yang 2010).
Persistent neurological deficit was assessed in 14 studies at varying

post-block intervals: four studies (Deleuze 2003; Koscielniak-N
2009; Tedore 2009; Yang 2010) at 24 to 48 hours; four studies (Arcand
2005; De Jose Maria 2008; Frederiksen 2010; Tran 2009) at one
week; three studies (Ertug 2005; Fredrickson 2009; Tedore 2009) at
10 to 14 days; and four studies (Koscielniak-N 2000; Minville 2005;
Minville 2006; Rettig 2005) at two to four weeks. Systemic local
anaesthetic toxicity was explicitly mentioned as an outcome in 10
studies (Deleuze 2003; Ertug 2005; Heid 2005; Fredrickson 2009;
Koscielniak-N 2005; Minville 2005; Minville 2006; Niemi 2007; Rettig
2005; Tran 2008).

Excluded studies

Six studies were excluded for the reasons listed in the
Characteristics of excluded studies table. Two of these had
previously been identified in the first version of this review. Four
new studies were identified and excluded for the following reasons:
two of them were not RCTs (Fredrickson 2011; Mariano 2008), and
two of them were not designed to examine the outcomes of interest
in this review (Mariano 2011a; Mariano 2011b).

Risk of bias in included studies

The risk of bias judgements for each of the included studies are
summarised in Figure 2 and Figure 3, and described in the risk of
bias tables in Characteristics of included studies.

Figure 2. Methodological quality graph: review authors' judgements about each methodological quality item

presented as percentages across allincluded studies.
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

Arcand 2004
Caruselli 2004

De Jose Maria 2008
Deleuze 2003
Ertug 2005
Fleizchmann 2003
Frederiksen 2010
Fredrickson 2009
Heid 2005

kapral 1999
Kaoscielniak-M 2000
Koscielniak-M 2004
kKoscielniak-14 2009
Minville 2005
Minville 2006

Miemi 2007

Rettig 2004

Song 2011

Tedare 20049

Tran 2008

Tran 2009

Yang 2010

Randam sequence generation (selection bias)

Allocation concealment (selection hias)

Blinding {performance hias and detection hias)

~ | @ | @ | Selective reporting (reporting hias)

W
=
=

-

L1k}
=
£
=)

2 2|2 ?
2| @®| 2 ?
22|02
2 2|2
22|02

» 0000

? ?
? o
? L
?
?

» 000

~ ®H OO 0 00 o | e e | e ntompetoutcome data (atrition bias)

5900000 0000000 o0 e e

@

7 |7 .
72 |2 ®
® e e ?
272 @@ ®
C I ) ?
® e e ?
2|2 |2 |@® .
® e e e @®
7172 9@ @

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

11



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Figure 3. (Continued)
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Allocation

The risk of selection bias was judged to be unclear in the
majority (10) of the studies as little or no details were provided
on the method of random sequence generation or allocation
concealment. The risk of selection bias was deemed low in eight
studies (Fleischmann 2003; Frederiksen 2010; Koscielniak-N 2000;
Koscielniak-N 2005; Koscielniak-N 2009; Niemi 2007; Tedore 2009;
Tran 2009) which explicitly described adequate random sequence
generation and allocation concelament. Three studies (Fredrickson
2009; Heid 2005; Song 2011) described adequate random sequence
generation but were unclear on allocation concealment. Caruselli
2005 described adequate allocation concealment but did not
provide details on the method of random sequence generation.

Blinding

Blinding of the outcome assessor was explicitly mentioned in 12
studies (Fleischmann 2003; Frederiksen 2010; Fredrickson 2009;
Heid 2005; Kapral 1999; Koscielniak-N 2000; Koscielniak-N 2005;
Koscielniak-N 2009; Niemi 2007; Rettig 2005; Tran 2009; Yang 2010);
it was unclear if this occurred in the other studies. Blinding of the
patient was not explicitly mentioned in any of the studies.

Incomplete outcome data

Three studies had dropouts due to technical difficulties with block
performance. They did not report outcomes for these patients
(Arcand 2005: three patients; Koscielniak-N 2000: one patient;
Niemi 2007: one patient). In the study of De Jose Maria 2008 the
block procedure was abandoned in two patients following arterial
puncture; outcomes were not available for these patients. Two
studies had incomplete reporting of some outcomes (Fleischmann
2003: nine patients; Niemi 2007: three patients). As there were
only a relatively small number of missing outcomes we did not
attempt to impute optimistic and pessimistic missing outcomes for
a sensitivity analysis.

Selective reporting

All pre-specified and relevant outcomes were reported in the
majority of studies. Three studies that did not report results for
certain relevant outcomes were judged to be at unclear risk of
reporting bias as there was insufficient information to determine if
this omission was made a priori or post hoc.

Other potential sources of bias

There were several methodological differences between the studies
that may have affected the assessment of block efficacy. Three

studies allowed for only a 15-minute or shorter interval between
completion of the block and the assessment of block efficacy
(Caruselli 2005; De Jose Maria 2008; Tedore 2009); four studies
allowed a 50 to 60-minute interval (Heid 2005; Niemi 2007; Rettig
2005; Yang 2010); and the rest of the studies allowed an interval
of 30 minutes. Five studies used a weight-based formula in
calculating local anaesthetic volume (Arcand 2005; Koscielniak-N
2000; Koscielniak-N 2009; Niemi 2007), which would have led to
the use of volumes < 40 ml in some patients. Four studies did not
supplement inadequate blocks with additional local anaesthetic
injections or systemic analgesics (Ertug 2005; Fleischmann 2003;
Rettig 2005; Tran 2009) but instead went straight to general
anaesthesia as the method of rescue. These differences were of
minor concern and the studies were judged to be at low or unclear
risk of bias.

We judged four studies to be at high risk of other bias. In De
Jose Maria 2008, an unusual technique of ultrasound-guided
intraclavicular block was used which may have contributed to the
incidence of arterial puncture and subsequent abandonment of
the block in two patients; these patients were classified as block
failures. In the other three studies (Frederiksen 2010; Koscielniak-
N 2009; Yang 2010) the investigators stated that they had greater
experience with the infraclavicular block than the comparator
technique; this may have influenced the observed success rates of
surgical anaesthesia.

Effects of interventions

See: Summary of findings for the main comparison
infraclavicular block versus all other brachial plexus blocks for
regional anaesthesia of the lower arm

Primary outcome

1. Adequate surgical anaesthesia from the block alone, within
30 minutes of block completion

Twenty-one studies (all except Tran 2008) evaluated the outcome
of surgical anaesthesia. Fourteen studies, involving a total of
1051 participants, did so at an interval of 30 minutes after
block completion. The remaining seven studies (involving 564
participants) assessed surgical anaesthesia at intervals of 15
minutes (Caruselli 2005; De Jose Maria 2008; Tedore 2009) or 50 to
60 minutes (Heid 2005; Niemi 2007; Rettig 2005; Yang 2010) (Figure
4).
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Figure 4. Forest plot of comparison: 1 Infraclavicular block versus all other blocks, outcome: 1.1 Adequate surgical

anaesthesia, subgrouped by time of block assessment.
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Pooled analysis of the 14 studies evaluated at 30 minutes, using
the random-effects model because of significant heterogeneity (P =
0.01, 12=53%), showed no significant difference in the proportion of
each group with surgical anaesthesia (88.6% of patients achieved
surgical anaesthesia following infraclavicular block (ICB) compared
to 87.1% with all other blocks; RR of no surgical anaesthesia with
ICB 0.88, 95% Cl 0.51 to 1.52, P = 0.64, |2 = 53%) (Analysis 1.1.1).
Recognising that the seven other studies could contribute to our
understanding of the incidence of adequate surgical anaesthesia,
we performed an overall analysis including all trials (Analysis 1.1).
The overall pooled results also showed that there was no significant
differencein the proportion of patients achieving adequate surgical
anaesthesia (88.2% with ICB versus 86.0% with all other blocks; RR
of no surgical anaesthesia with ICB 0.88, 95% CI 0.60 to 1.30, P =
0.53, 12 = 45%).

Favours infraclavicular Favours other blocks

Subgroup analysis by volume of local anaesthetic showed that
there was no significant difference between ICB and other blocks
in providing adequate surgical anaesthesia regardless of whether
a fixed volume = 40 ml was injected (90.5% versus 88.9%; RR of no
surgical anaesthesia with ICB 0.84, 95% CI 0.52 to 1.37, 12 = 0%)
(Analysis 1.2.1) or whether volume was weight-based or fixed at <
40 ml (87.1% versus 85.1%; RR of no surgical anaesthesia with ICB
0.80, 95% CI 0.38 to 1.68, 12 = 67%) (Analysis 1.2.2).

Subgroup analysis by control group intervention did not indicate
any significant differences when comparing ICB to either: a) single-
injection axillary block (91.0% versus 83.6%; RR of no surgical
anaesthesia with ICB 0.69, 95% Cl 0.19 to 2.45, P = 0.56. |12 = 23%)
(Analysis 1.2.3); b) multiple-injection axillary block (87.7% versus
86.6%; RR of no surgical anaesthesia with ICB 0.98, 95% CI 0.45 to
2.15, P = 0.96, 12 = 62%) (Analysis 1.2.4); c) supraclavicular block
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(90.3% versus 84.4%; RR of no surgical anaesthesia with ICB 0.68,
95% Cl 0.33 to 1.40, P = 0.29, 12 = 47%, 12 = 47%) (Analysis 1.2.5);
or d) a mid-humeral block (91.1% versus 94.6%; RR of no surgical
anaesthesia with ICB 1.67, 95% Cl 0.63 to 4.43, P = 0.31, 12 = 0%)
(Analysis 1.2.6).

Eight studies (Arcand 2005; De Jose Maria 2008; Frederiksen 2010;
Fredrickson 2009; Koscielniak-N 2009; Tedore 2009; Tran 2009)
utilized an ultrasound-guided ICB technique, and pooled analysis
of this subgroup did not show a statistically significant difference
between ICB and the control group intervention (91.8% versus
85.2%; RR of no surgical anaesthesia with ICB 0.55, 95% CI 0.29 to
1.06, 12 = 48%).

Secondary outcomes

2. The need for supplemental local anaesthesia, systemic
analgesia, or both, to achieve adequate surgical anaesthesia

Seventeen out of the 21 studies that evaluated the outcome of
surgical anaesthesia dealt with inadequate surgical anaesthesia by
supplementing with either local anaesthesia injections, systemic
analgesia, or both. Four studies (Ertug 2005; Fleischmann 2003;
Rettig 2005; Tran 2009) resorted to general anaesthesia in the first
instance and were excluded from this analysis. Overall pooled
analysis showed there was no significant difference between ICB
and other blocks in the likelihood of requiring supplementation
(11.7% versus 13.5%; RR of requiring supplementation 0.95, 95% Cl
0.62 to 1.46, P =0.82, 12 = 46%) (Analysis 1.3).

Subgroup analysis by time of block assessment also found that
there was no difference in the likelihood of supplementation
regardless of whether this was done 30 minutes (Analysis 1.3.1), 15
minutes (Analysis 1.3.2), or 60 minutes (Analysis 1.3.3) after block
performance.

3. The need for general anaesthesia for completion of surgery, to
achieve adequate surgical anaesthesia

The need for general anaesthesia for completion of surgery, to
achieve adequate surgical anaesthesia, was reported in 20 studies.
This was all except De Jose Maria 2008 and Tran 2008, in which
all patients received a planned general anaesthetic. There was no
significant difference in the proportion of patients requiring general
anaesthesia with an ICB compared to other blocks (1.7% versus
3.2%; RR of requiring general anaesthesia with ICB 0.66,95% C1 0.36
to 1.21, P =0.18,12=0%) (Analysis 1.4).

When compared to a single-injection axillary block, however, the
need for general anaesthesia was significantly less likely with an
ICB (2.8% versus 9.7%; RR of requiring general anaesthesia with ICB
0.33,95% C1 0.13 t0 0.88, P =0.03, 12 =31%) (Analysis 1.4.1).

4. Complete sensory block in individual nerve territories within
30 minutes of completion of block performance

Eleven studies reported the incidence of complete sensory block at
30 minutes after block completion in the four major terminal nerve
distributions of the brachial plexus (musculocutaneous nerve,
median nerve, radial nerve, ulnar nerve) (Arcand 2005; Deleuze
2003; Fleischmann 2003; Fredrickson 2009; Heid 2005; Koscielniak-
N 2000; Koscielniak-N 2009; Niemi 2007; Song 2011; Tran 2008; Tran
2009). Four of these studies also reported the incidence of sensory
block in three other nerve distributions supplied by the brachial

plexus: the axillary nerve, medial brachial cutaneous nerve, and
medial antebrachial cutaneous nerve (Fleischmann 2003; Heid
2005; Koscielniak-N 2000; Koscielniak-N 2009).

Pooled analysis of all studies showed that complete sensory block
of the musculocutaneous nerve (MCN) was equally likely following
ICB or all other blocks (88.5% versus 84.2%; RR of failure with ICB
to obtain complete sensory block of MCN at 30 minutes 0.91, 95%
Cl 0.51 to 1.62, P = 0.74, 12 = 48%). When ICB was compared to
only single-injection axillary blocks, however, ICB was much more
likely to produce sensory block of the MCN (74.7% versus 38.8; RR
of failure with ICB to obtain complete sensory block of the MCN at
30 minutes 0.46, 95% CI 0.27 to 0.78, P = 0.004, 12 = 30%) (Analysis
1.5.2).

There were no significant differences between ICB and other blocks
in the incidence of complete sensory block of the other terminal
nerves (Analysis 1.5.3 to 1.5.8).

5. Tourniquet pain

Pain or discomfort related to the application of a surgical
tourniquet on the upper arm was reported as an outcome in
eight studies (Deleuze 2003; Frederiksen 2010; Fredrickson 2009;
Koscielniak-N 2000; Koscielniak-N 2009; Minville 2005; Minville
2006). Tourniquet pain was significantly less likely with an ICB
than with other blocks (11.9% versus 18.0%; RR of experiencing
tourniquet pain with ICB 0.66, 95% CI 0.47 t0 0.92, P =0.02, 12 = 0%)
(Analysis 1.6).

6. Onset time of adequate surgical anaesthesia

Nine studies reported block onset time, however this was not
precisely defined in two studies (Koscielniak-N 2005; Minville 2006).
In five studies (Fleischmann 2003; Frederiksen 2010; Koscielniak-
N 2009; Minville 2005; Song 2011) onset time was defined as the
time from block completion to the onset of analgesia (and not
anaesthesia). Pooled analysis of all nine studies showed that block
onset time was slightly longer following ICB. The mean difference
(MD) of 1.9 min was statistically but not clinically significant (95%
Cl 0.2 to 3.6 min, P <0.03, 12=72%) (Analysis 1.7).

Four out of the nine studies (Fleischmann 2003; Koscielniak-N
2005; Minville 2005; Minville 2006) compared neurostimulation-
guided ICB to another neurostimulation-guided technique. In this
subgroup, the difference in block onset time was more marked
(MD 3.9 min, 95% CI 3.2 to 4.5 min, P < 0.00001, 12 = 0%) (Analysis
1.7.1). It should be noted that three out of these four studies
were comparing ICB to multiple-injection axillary (Koscielniak-N
2005) or mid-humeral (Minville 2005; Minville 2006) blocks. When
only ultrasound-guided ICB was considered, however, there was no
difference in the onset time between groups (MD 0.5 min, 95% ClI
-2.2t0 3.3 min, P=0.71, 12=61%) (Analysis 1.7.2).

7. Duration of postoperative analgesia

Nine studies assessed the duration of postoperative analgesia,
defined as the time from block completion to the first request for
or use of additional analgesics (Arcand 2005; De Jose Maria 2008;
Fleischmann 2003; Kapral 1999; Koscielniak-N 2000; Minville 2005;
Minville 2006; Rettig 2005; Yang 2010) (Analysis 1.8). The difference
in duration between ICB and all other brachial plexus blocks was
neither clinically nor statistically significant (MD 4.0 min, 95% CI -6.3
to 14.3 min, P =0.45, 12=73%).

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 14
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

8. Block performance time

Twelve studies measured block performance time (Arcand 2005; De
Jose Maria 2008; Ertug 2005; Frederiksen 2010; Fredrickson 2009;
Koscielniak-N 2000; Koscielniak-N 2009; Minville 2005; Minville
2006; Rettig 2005; Song 2011; Tran 2009). We did not report a pooled
meta-analysis of all studies because of the significant statistical and
clinical heterogeneity amongst the comparator block techniques.
Instead, we performed pooled meta-analysis of subgroups in which
the comparator techniques used were clinically similar. It took 3.2
minutes longer on average to perform an ICB compared to a single-
injection axillary block (95% Cl for MD 1.8 to 4.5 min, P <0.00001, |12 =
26%) (Analysis 1.9.1). However, ICB was faster to perform compared
to a multiple-injection axillary block (MD -2.7 min, 95% CI -3.4 to
-2.0 min, P =0.04, 12=57%) (Analysis 1.9.2) and a multiple-injection
mid-humeral block (5.3 versus 9.9 min; MD -4.8 min, 95% CI -6.0 to
-3.6 min, P <0.00001, 12 = 51%) (Analysis 1.9.4). ICB was also faster
to perform than a supraclavicular block (MD -0.8 min, 95% Cl -1.4
to -0.3 min, P = 0.003, 12 = 39%) (Analysis 1.9.3) but this difference
was not clinically significant. Finally, a subgroup analysis of the six
studies using an ultrasound-guided ICB technique showed that this
was slightly faster (MD -1.6 min, 95% Cl -2.6 to -0.6 min, P = 0.002, I2
= 88%) (Analysis 1.9.5) than the control group intervention (which
comprised supraclavicular (Fredrickson 2009; Koscielniak-N 2009;
Tran 2009) and axillary (Frederiksen 2010; Song 2011; Tran 2008;
Tran 2009) blocks).

9. Pain associated with block performance

Nine studies measured block-associated pain scores (Arcand
2005; Fleischmann 2003; Frederiksen 2010; Fredrickson 2009;
Koscielniak-N 2000; Koscielniak-N 2005; Minville 2006; Tran 2008;
Tran 2009). We were unable to obtain numerical data for
Fleischmann 2003 and hence this study was not included in the
analysis. The block-associated pain score (as measured on an 11-
point VAS of 0 to 10) was lower in the ICB group but this difference
was not statistically or clinically significant (MD -0.6, 95% Cl -1.3 to
0.1, P=0.12, 12 = 77%) (Analysis 1.10).

Two of these studies evaluated block-associated pain in the setting
of surgery for trauma to the arm, using different measures. Minville
et al (Minville 2006) evaluated the intensity of pain on a 0 to 10
scale and reported a MD of -1.60 (95% Cl -2.48 to -0.72, P = 0.0004)
in patients receiving an ICB compared to a mid-humeral block.
Kapral et al (Kapral 1999) reported the occurrence of pain (not
further defined) in 5 (25%) versus 16 (80%) patients receiving ICB
and axillary blocks, respectively (RR 0.31, 95% CI 0.14 to 0.69, P <
0.01).

10. Complications of the block procedure

Eleven studies looked at the incidence of Horner's syndrome
(Analysis 1.11). In six of these studies (Deleuze 2003; Heid 2005;
Minville 2005; Minville 2006; Rettig 2005; Tran 2008) ICB was
compared to blocks below the clavicle (axillary or mid-humeral)
and there was no significant difference in the risk of Horner's
syndrome (1.6% versus 0.4%; RR of Horner's syndrome with ICB
2.03, 95% CI 0.50 to 8.25, P < 0.32, 12 = 0%). However, when ICB
was compared to blocks above the clavicle (supraclavicular or
parascalene) in the other five studies (Caruselli 2005; De Jose Maria
2008; Koscielniak-N 2009; Tran 2009; Yang 2010), the risk of Horner's
syndrome was significantly lower with ICB (2.9% versus 24.3%; RR
of Horner's syndrome 0.09, 95% C10.04 to 0.21, P <0.00001, 12 =5%).

There was no difference between the ICB and other blocks in the
observed risk of any of the other reported complications (Table 1).
The overall complication rate was low; in particular, it should be
noted that there were no instances of documented pneumothorax
in 558 participants who received an ICB.

DISCUSSION

Summary of main results

Infraclavicular block (ICB) is as effective as other techniques of
brachial plexus blockade for providing surgical anaesthesia of
the lower arm (Summary of findings for the main comparison),
with an average success rate of 88% in the studies included
in this review (Table 2). Subgroup analysis by method of nerve
localization (ultrasound or neurostimulation) and by the different
comparator block techniques did not show a significant difference
in anaesthetic efficacy, with one possible exception. The ICB
may be a superior technique compared to the single-injection
axillary block; as there was a significantly lower risk of requiring
general anaesthesia and of failing to achieve sensory block of
the musculocutaneous nerve with ICB. The latter observation is
not surprising given that the musculocutaneous nerve has usually
separated from the brachial plexus in the axilla and is therefore
prone to being missed unless it is deliberately sought out with an
additional injection with axillary block.

In the first version of this review, we observed a slightly higher
risk of requiring supplementation of surgical anaesthesia following
an ICB compared to other blocks, and we suggested that one
reason could be a slower onset time of sensory block. In the
current update, there was no difference in the risk of requiring
supplementation (Summary of findings for the main comparison).
Our best estimate of the mean difference in onset time between
an ICB and all other blocks, while still statistically significant, has
also decreased from 3.9 to 1.9 minutes (Summary of findings for the
main comparison), and is now of little clinical significance. Six out
of seven of the new studies identified and included in this update
utilized an ultrasound-guided technique of ICB, and it is likely that
the increased accuracy of local anaesthetic injection around the
brachial plexus afforded by ultrasound contributed to both of these
outcomes (McCartney 2010). This is supported by the subgroup
analysis of ultrasound-guided ICB, which showed no significant
difference in onset time between ICB and all other blocks.

The first version of the review also found that surgical anaesthesia
was significantly less likely following ICB in the subgroup of studies
that used variable weight-based local anaesthetic volumes of less
than 40 ml. We postulated that this was because the cords of
the brachial plexus are dispersed around the axillary artery in the
infraclavicular region and thus an adequate volume is important in
ensuring complete local anaesthetic spread. In the current update,
there was no difference in the incidence of surgical anaesthesia
in the subgroup of studies using weight-based dosing or local
anaesthetic volumes less than 40 ml. Once again, this change
may be due to the increased accuracy of the ultrasound-guided
technique of ICB.

One advantage of the ICB over other brachial plexus blocks is
a decreased risk of tourniquet pain, which in turn may reduce
the need for additional intraoperative sedatives or analgesics
(Summary of findings for the main comparison). The decrease in
tourniquet pain has been attributed to local anaesthetic spread to
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the intercostobrachial nerve. This arises from the second thoracic
nerve root and runs through the axilla in close proximity to the
axillary vein and infraclavicular space to supply part of the medial
surface of the upper arm (Sandhu 2006). The ICB was also faster
to perform than the multiple-injection techniques of axillary block
and mid-humeral block, by an average time difference of three
and five minutes respectively (Summary of findings for the main
comparison). This advantage is slightly offset by the increased
sensory block onset time observed with ICB.

The overall complication rate of the ICB was low and no different
from that observed with the other blocks. In particular, there were
no reported cases of pneumothorax. The risk of Horner's syndrome
was also significantly reduced with the ICB approach. The proximity
of the axillary artery and vein to the brachial plexus accounts for
the fact that vascular puncture was the most commonly observed
complication of ICB. This is a consideration in patients with
coagulation abnormalities as the relatively deeper location of the
axillary vessels in the infraclavicular region may make it harder to
achieve haemostasis by compression.

Overall completeness and applicability of evidence

This update includes 22 studies and 1732 participants in total. Six
studies (514 participants) compared ICB to supraclavicular block,
and six studies (617 participants) compared the ICB to a multiple-
injection axillary block technique. Analysis of both these subgroups
showed no significant differences in surgical anaesthesia. Since
the late 2000s, the trend in peripheral nerve block techniques
and regional anaesthesia has been to use ultrasound guidance
rather than surface landmarks or neurostimulation to locate nerves
(Chin 2008). Nine out of the 22 studies (894 participants) utilized
ultrasound-guided ICB, and seven of these studies compared it to
another ultrasound-guided brachial plexus block (supraclavicular
or axillary). Subgroup analysis by method of nerve localization
(ultrasound-guided or neurostimulation-guided) did not show a
significant difference between ICB and other brachial plexus blocks
in either group. We therefore believe that this review is a valid
representation of the available evidence addressing the question of
which brachial plexus block is most suited to regional anaesthesia
of the lower arm, and that the findings are applicable to current
practice.

Quality of the evidence

The majority of the studies were methodologically sound with
overall low risk of bias. The commonest reason for unclear risk of
bias was insufficient detail regarding random sequence generation
(10 studies) and allocation concealment (13 studies). Ten studies
did not explicitly describe blinding of the outcome assessor. The
most significant methodological limitation that was identified was
performance bias. In two studies (Frederiksen 2010; Koscielniak-
N 2009) the investigators stated that the ICB was the preferred
approach to the brachial plexus at their institution, and that this
may have influenced study outcomes in favour of the ICB. In
another study (De Jose Maria 2008) the technique of ICB used
may have been suboptimal, contributing to a perceived higher
failure rate of ICB. A sensitivity analysis showed, however, that
there was still no difference between ICB and other brachial plexus
blocks with respect to the primary outcome of adequate surgical
anaesthesia when these three studies were excluded.

Potential biases in the review process

There was significant statistical heterogeneity in many of the
comparisons, which we believe is largely due to the clinical
diversity in the interventions studied. We attempted to address
this by subgroup analysis, where appropriate, and by applying the
random-effects model.

Agreements and disagreements with other studies or
reviews

Tran 2007 reviewed the evidence from randomized controlled trials
regarding the optimal approaches and techniques for brachial
plexus blockade. They identified nine studies that compared ICB
with either supraclavicular block, axillary block, or mid-humeral
block. The conclusions of their narrative review were consistent
with the findings of this review, namely that the anaesthetic
efficacy of ICB is similar to that of supraclavicular block and
multiple-injection axillary or mid-humeral block, but is superior
to that of a single-injection axillary block. In another narrative
review restricted to ultrasound-guided brachial plexus blocks,
McCartney 2010 identified only four studies that compared ICB to
supraclavicular block and concluded that there was insufficient
evidence to make a definitive recommendation on the relative
efficacy and adverse effects of the two techniques.

AUTHORS' CONCLUSIONS

Implications for practice

Infraclavicular block is an excellent choice for providing surgical
anaesthesia of the lower arm. It is as safe and effective as any
other technique of brachial plexus block, regardless of whether
ultrasound or neurostimulation guidance is used. It is also more
effective at preventing tourniquet pain. At the same time, the
infraclavicular block is faster to perform than the more complex
multiple-injection techniques of axillary block and mid-humeral
block that target individual nerves. A possible influence of local
anaesthetic volume and block onset time on efficacy of the
infraclavicular block was observed in the original review; this is
no longer apparent in this update, and is likely to be due to the
increased accuracy of injection with ultrasound guidance.

Implications for research

Ultrasound guidance has largely replaced neurostimulation in
modern brachial plexus blockade, and has improved the efficacy
of all the commonly-used techniques. Given the high success rates
reported in recent studies, it is unlikely that additional comparative
trials will lead to a demonstration of a difference in efficacy between
the various techniques. Going forward, it is our opinion that
learning curves, ease of block performance, and adverse effects
will be the key factors that determine an individual practitioner's
choice of which brachial plexus block to perform. We therefore
recommend that future research should focus on these areas.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Arcand 2005
Methods Randomized controlled trial
Participants N = 80; adult; BMI <35; 56 male, 24 female; ASA 1-3; surgery of the distal arm/forearm/hand; Canadian
study
Interventions 1. Infraclavicular block (De Andres 2002). Localization method: ultrasound-guided. Endpoint for injec-
tion: ultrasound + motor response to neurostimulation at <0.6mA. Single injection through needle.
2. Supraclavicular block (De Andres 2002). Localization method: ultrasound-guided. Endpoint for injec-
tion: ultrasound + motor response to neurostimulation at <0.6mA. Single injection through needle.
Injectate in both blocks: bupivacaine 0.5% and lidocaine 2% in 1:3 ratio with 1:200,000 epinephrine in
volume of 0.5 ml/kg to a maximum of 40 ml
Sedation for block: IV midazolam 0.5-2 mg and fentanyl 25-100 pg as needed
Intraoperative sedation: propofol infusion when needed
Outcomes 1. Surgical anaesthesia, defined as surgery without patient discomfort or need for supplementation
2. Sensory block to cold, scored as no/partial/complete block, at 5 min intervals over 30 min, in individ-
ual nerve territories (RN/UN/MN/MCN)
3. Motor block, scored as no/partial/complete block, at 5 min intervals over 30 min
4. Block performance time, defined as time between needle insertion and removal. If time >20 min, this
was taken as block failure
5. Block-associated pain, scored as visual analogue score (VAS) 0-10
6. Duration of postoperative analgesia, defined as time between block completion and 1st postoperative
analgesic medication
7. Complications - only neuropathy and pneumothorax specifically mentioned. Chest x-ray performed
only if respiratory distress occurred. Telephone interview at one week with specific questions regard-
ing prolonged neurological deficit or symptoms, and respiratory difficulty
Notes Blocks performed by single physician, a resident with previous experience of 11 blocks in each tech-
nique.
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Arcand 2005 (continued)

Sensory block in individual territories at specific time points is defined for this review as no sensation
(rather than blunt or no sensation), so as to be consistent with studies using a 2-point (all-or-none)
scale of block intensity.

No dichotomous data on block-associated pain was available.

There were 2 failures to perform block (unable to visualize plexus) in the supraclavicular group; 1 fail-
ure to perform block (unable to obtain stimulation) in the infraclavicular group. These were included
only in the analysis of block performance time. Other outcomes analysed on an available-case basis
(infraclavicular n=39, supraclavicular n = 38).

Block performance time was only reported as mean values and subdivided by early or late stage of
study. There was evidence of a learning effect on the block performance time, which became shorter as
the study progressed.

Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN = radial nerve, UN =
ulnar nerve

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk No mention of randomization method in text

tion (selection bias)

Allocation concealment Unclear risk No mention of randomization method in text

(selection bias)

Blinding (performance Unclear risk No mention of blinding of patients or outcome assessors in text

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Failure to perform block in two patients (infraclavicular) and one patient
(attrition bias) (supraclavicular). Only block performance time, and no other outcomes, were
All outcomes reported for these patients

Selective reporting (re- Low risk All pre-specified and relevant outcomes reported

porting bias)

Other bias Unclear risk A weight-based formula was used to calculate local anaesthetic volume:

0.5ml/kg up to a maximum of 40ml. The use of lower volumes (<40ml) may
have reduced infraclavicular block success

Caruselli 2005

Methods

Randomized controlled trial

Participants

N = 36; paediatric; ASA 1; average age 5 yrs; 23 male, 13 female; emergency surgery for trauma to arm /
elbow; Italian study

Interventions

1. Infraclavicular block (Raj 1973). Localization method:surface landmarks - intersection of clavicle and
line between Chassignac's tubercle and the axillary arterial pulsation. Endpoint for injection: motor
response to neurostimulation at 0.3-0.5mA. Single injection through needle.

2. Modified parascalene block (Dalens 1987). Localization method: surface landmarks - junction of lower
third and upper two thirds of a line between Chassignaac's tubercle and the midpoint of the clavicle.
End point for injection: motor response to neurostimulation at 0.3-0.5mA. Single injection through
needle.
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Injectate in both blocks: ropivacaine 2.7 mg/kg in volume of 0.5 ml/kg

Sedation for block: oral midazolam 0.3mg/kg 30 minutes prior to block, and IV midazolam 0.1mg/kg,
ketamine 1 mg/kg, propofol 1 mg/kg just before block

Intraoperative sedation: none

Outcomes 1. Block quality, defined as A = no sign of discomfort, complete motor block; B = required systemic IV
analgesics; C =required general anaesthesia, and assessed 15 min after block completion

2. Complications (unspecified)

Notes Block quality A was taken as equivalent to the definition of surgical anaesthesia.
Block success was assessed at 15 min, earlier than in other studies (30 or 60 min). This may have re-
duced success rates.
Given that complications were unspecified, but that 1 case of Horner's syndrome was reported, data
was only entered for the Horner's syndrome.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk No mention of the method of random sequence generation

tion (selection bias)

Allocation concealment Low risk Quote: " progressively numbered closed envelopes"

(selection bias)

Blinding (performance Unclear risk No mention of blinding of patients or outcome assessors in text

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Complete follow-up for all patients

(attrition bias)

All outcomes

Selective reporting (re- Low risk All pre-specified outcomes reported

porting bias)

Other bias Unclear risk Timing for measurement of outcomes may have been inappropriate - 15 min-

utes is too short a time for assessment of block efficacy in the reviewers' opin-
ion

De Jose Maria 2008

Methods

Randomized controlled trial

Participants

N = 80; paediatric; ASA 1-2; average age 8-9 yrs; 56 male, 24 female; elective upper limb surgery, Span-
ish study

Interventions

1. Infraclavicular block. Localization method: ultrasound using an out-of-plane approach with probe
placed parallel to clavicle. Endpoint for injection: local anaesthetic spread around the plexus. Sin-
gle-injection through needle.

2. Supraclavicular block. localization method: ultrasound using an in-plane approach with probe in a
coronal-oblique plane. Endpoint for injection: local anaesthetic spread around the plexus. Single-in-
jection through needle.
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De Jose Maria 2008 (Continued)

Injectate in both blocks: ropivacaine 0.5% in a volume up to 0.5ml/kg. Total volume was that needed
to achieve adequate local anaesthetic spread around the plexus. This was 622 mlin the supraclavicular
group

Sedation for block and intraoperatively: all patients received a general anaesthetic before the block:
1 MAC sevoflurane in 50% oxygen/air. Fentanyl was given if heart rate or blood pressure increased by
10% or more

Outcomes 1. Block success, defined as no need for intraoperative fentanyl
2. Block performance time, defined as time from first needle insertion to removal at end of the block.
Reported as mean (range)
3. Duration of sensory block, defined as time from brachial plexus puncture to first dose of rescue anal-
gesia after the first 4 postoperative hours
4. Duration of motor block, defined as time from brachial plexus puncture to first movement of fingers
or wrist
5. Complications: pneumothorax, Horner's syndrome, neurological deficits. The last was assessed at a
1 week follow-up visit
Notes Surgery started within 15 min of block. This may have reduced success rates.
Two patients in the infraclavicular group had block procedure abandoned after arterial puncture. All
outcomes except vascular puncture were analysed on an available-case basis (N=38).
Block performance times reported as mean, range and 95% Cl for difference of means. Standard devia-
tion calculated from this data, and also requested from author.
Duration of sensory block was only reported for the supraclavicular group. Additional data requested
from author.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Quote: “80 children...were prospectively randomized into two groups...”
tion (selection bias)
No further details provided
Allocation concealment Unclear risk Not stated in text
(selection bias)
Blinding (performance Unclear risk No mention of blinding of patients or outcome assessors in text
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk Two patients in the infraclavicular group had block procedure abandoned af-
(attrition bias) ter arterial puncture. All outcomes except vascular puncture were analysed on
All outcomes an available-case basis (N=38)
Selective reporting (re- Unclear risk No data reported on duration of sensory and motor block, or on volume of lo-
porting bias) cal anaesthetic injected in the infraclavicular group. These are outcomes of
lesser importance
Other bias High risk Timing for measurement of outcomes may have been inappropriate - 15 min is
too short a time for assessment of block efficacy in the reviewers' opinion
The ultrasound-guided infraclavicular technique was an unusual one - out-
of-plane - which may have contributed to the incidence of vascular puncture,
which in turn led to abandonment and classification of the block as “failed” in
these patients
Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 24

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Deleuze 2003

Methods

Randomized controlled trial

Participants

N =100; adult; 56 male, 44 female; ASA 1-2; orthopaedic surgery of forearm/wrist/hand; French study

Interventions

1. Infraclavicular block (Jandard 2002). Localization method: surface landmarks - slightly above and me-
dial to coracoid process. Endpoint for injection: motor response in hand or wrist to neurostimulation
at <0.6maA. SIngle injection through needle.

2. Axillaryblock, perivascular. Localization method: above and below arterial pulsation in the axilla. End-
point for injection: motor response to neurostimulation at <0.6mA. Triple injection through needle
(median or ulnar + radial + musculocutaneous nerve), equally divided.

Injectate in both blocks: ropivacaine 0.75% in a volume of 40 ml. For axillary block, 10 ml per stimula-
tion and 10 ml subcutaneously to block medial antebrachial (MABCN) and brachial cutaneous nerves
(MBCN)

Sedation for block: IV midazolam 1mg

Intraoperative sedation: none

Outcomes 1. Block success, defined as loss of cold and pinprick sensation in all of 5 nerve distributions (MCN, MN,
UN, RN, MABCN) within 30 min
2. Sensory loss (cold and pinprick), scored as complete or none
3. Motor block, scored as complete or none
4. Onset time of sensory and motor block of individual nerves (MCN, MN, UN, RN)
5. Complications: pneumothorax, vascular puncture, intravascular injection, Horner's syndrome. All as-
sessed clinically at 24 h

Notes Patients without a complete sensory block in all terminal nerve distributions at 30 min post-block had
supplementation prior to surgery, and general anaesthesia if there was pain during surgery.
No mention of whether patients received any postoperative follow up or assessment in the methods
but the results section states that "no side effects of complications....were noticed after 24 hours of
clinical assessment".
No numerical data on incidence of sensory and motor block in individual nerve distributions at 30 min,
nor the incidence of complete sensory block at intervals 5-20 min, although information is presented as
a graph. Authors were contacted but no reply was received.
Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =
ulnar nerve

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No mention of randomization method in text

tion (selection bias)

Allocation concealment Unclear risk No mention of randomization method in text

(selection bias)

Blinding (performance Unclear risk No mention of blinding of patients or outcome assessors in text

bias and detection bias)

All outcomes
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Deleuze 2003 (Continued)

Incomplete outcome data  Low risk Complete follow up for all patients
(attrition bias)
All outcomes
Selective reporting (re- Low risk All pre-specified outcomes reported
porting bias)
Other bias Low risk None identified
Ertug 2005
Methods Randomized controlled trial

Participants

N =30; adult, no sex distribution data; ASA 1-2; orthopaedic surgery of forearm/hand; Turkish study

Interventions

1. Infraclavicular block. Localization method: surface landmarks - 1cm below and 2cm medial to cora-
coid process. Endpoint for injection: motor response in hand or wrist to neurostimulation at <0.5mA.
Single-injection through an indwelling catheter.

2. Axillary block, perivascular. Localization method: surface landmarks - above arterial pulsation in the
axilla. Endpoint for injection: motor response in hand or wrist to neurostimulation at <0.5mA. Sin-
gle-injection through an indwelling catheter.

Injectate in both blocks: bupivacaine 0.375% in volume of 40ml through non-stimulating catheter
Sedation for block: IV midazolam 2mg

Intraoperative sedation: none

Outcomes 1. Block success, defined as loss of cold and pinprick in all 4 nerve territories (MCN, MN, RN, UN) within
30 min
2. Onset time of sensory and motor block in individual nerve territories (MCN, MN, RN, UN)
3. Duration of sensory and motor block (MCN, MN, RN, UN), defined as complete regression
4. Time required to place catheter
5. Tolerance of turnstile (tourniquet)
6. Complications at catheter insertion site (infection, haematoma, other) after 48h. Catheters were re-
moved at 24h. Neurological complications assessed at 2 weeks

Notes Block performance time taken as time required to place catheter.
Duration of block was taken as time to complete regression, not time to first postoperative analgesia.
Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN = radial nerve, UN =
ulnar nerve

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk No mention of randomization method in text

tion (selection bias)

Allocation concealment Unclear risk No mention of randomization method in text

(selection bias)

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 26

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

Ertug 2005 (Continued)

Blinding (performance
bias and detection bias)
All outcomes

Unclear risk No mention of blinding of patients or outcome assessors in text

Incomplete outcome data  Low risk Complete follow up for all patients
(attrition bias)

All outcomes

Selective reporting (re- Low risk All pre-specified outcomes reported
porting bias)

Other bias Low risk None identified

Fleischmann 2003

Methods

Randomized controlled trial

Participants

N = 40; paediatric; ASA 1; average age 6 yrs; 22 male, 18 female; emergency forearm/hand surgery fol-
lowing trauma, Austrian study

Interventions

1. Infraclavicular block (Kapral 1999). Localization method: surface landmarks - 0.5cm below coracoid
process. Endpoint for injection: motor response in hand or wrist to neurostimulation at 0.3mA. Single
injection through needle.

2. Axillary block, perivascular. Localization method: surface landmarks - between coracobrachialis mus-
cle and axillary artery. Endpoint for injection: motor response in hand or wrist to neurostimulation at
0.3mA. Single injection through needle.

Injectate in both blocks: ropivacaine 0.5% in volume of 0.5ml/kg

Sedation for block: rectal midazolam 1mg/kg as premedication for children aged 1-6 yrs, and IV mida-
zolam 0.05-0.1 mg/kg + propofol 0.1-0.5 mg/kg just before the block

Intraoperative sedation: none

Outcomes 1. Block success, defined as at least 2 out of 4 nerve territories (UN, MN, RN, MCN) blocked (Vester-An-
dersen's criteria (Vester-Andersen 1984)) and no pain at start of surgery
2. Sensory block to pinprick, scored as pain or no pain, in 6 individual nerve territories (AxN, MCN, MBCN,
MACN, RN, MN, UN) at 30 min
3. Sensory block onset, defined as time from puncture until pain visual analogue scores (VAS) = 1/5 (eval-
uated q2min)
4. Sensory block duration, defined as time between puncture and first postoperative analgesic (admin-
istered when VAS >3/5)
5. Sensory block quality, defined as VAS at baseline versus 30 min after puncture versus intraoperative
6. Motor block at 30 min, scored as normal/reduced/no contraction
7. Complications (pneumothorax, vascular puncture)
8. Pain VAS before, during and 30 min after needle puncture
Notes VAS was only assessed in children aged 3 or older. This was only possible in 15/20 infraclavicular and
16/20 axillary blocks. Onset and duration data are therefore only available for these patients.
Numerical data for VAS was not available as it was presented as a graph. Authors were contacted but
without reply.
Detection of complications was by auscultation for pneumothorax, with CXR if inequality detected; and
examination of puncture site for haematoma/swelling.
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Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =
ulnar nerve

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "The randomization protocol was prepared outside of the study centre
tion (selection bias) and delivered in sealed, opaque and sequentially numbered envelopes"
Allocation concealment Low risk Quote: "The randomization protocol was prepared outside of the study centre
(selection bias) and delivered in sealed, opaque and sequentially numbered envelopes"
Blinding (performance Low risk Quote: "Sensory and motor blockade was assessed by a staff anaesthesiologist
bias and detection bias) not otherwise involved in the study." In the reviewers' opinion, this constitutes
All outcomes sufficient blinding of the outcome assessor

Incomplete outcome data  Low risk Inability to measure VAS in children aged less than 3 meant that outcomes of
(attrition bias) onset and duration of sensory block were not assessed in all patients

All outcomes

Selective reporting (re- Low risk All pre-specified outcomes reported

porting bias)

Other bias Low risk None identified

Frederiksen 2010

Methods

Randomized controlled trial

Participants

N = 80; adult (19-80 yrs); 36 male, 44 female; elective or emergency elbow/forearm/hand surgery, Dan-
ish study

Interventions

1. Infraclavicular block (Dingemans 2007). Localization method: ultrasound-guided. Endpoint for injec-
tion: U-shaped distribution of local anaesthetic posterior to axillary artery.

2. Axillary block (Chan 2007). Localization method: ultrasound-guided. Endpoint for injection: Local
anaesthetic distribution around visible nerves, or if nerves not visible, around the axillary artery. In-
jectate divided equally between each of 4 nerves: median, ulnar, radial, musculocutaneous.

Injectate in both blocks: mixture of ropivacaine 0.75% and mepivacaine 2% in a 1:1 ratio, with
1:200,000 epinephrine, in volume of 0.5ml/kg (maximum of 50 ml)

Sedation for block: none

Intraoperative sedation: intravenous midazolam if requested by patient

Outcomes

1. Adequate surgical anaesthesia, defined as a sensory score of 1 or 2 in nerves distal to elbow at 30
minutes

. Complete motor block, defined as no movement in hand/wrist/elbow

. Number of needle passes

. Block performance time

. Block onset time

. Time to readiness for surgery, defined as sum of block performance and onset times
. Block-associated pain, scored on a 0-100 VAS

. Preference for a similar block in the future

o N o b~ WN
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Frederiksen 2010 (continued)

9. Complications: pneumothorax, dysaesthesiae, vascular puncture

Notes Study authors state that the infraclavicular block is the preferred approach in their institution and that
limited experience with the axillary block may have affected outcomes.

A weight-based formula was used to calculate local anaesthetic volume: 0.5ml/kg up to a maximum of
50ml. The use of lower volumes (<40ml) may have reduced infraclavicular block success.

Mean and standard deviation data for some outcomes was obtained from the corresponding author by
email correspondence.

Abbreviations: VAS = visual analogue score

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: “computer-generated random number”

tion (selection bias)

Allocation concealment Low risk Quote: “sealed envelope method”
(selection bias)

Blinding (performance Low risk Quote: “a blinded observer” performed all assessments, and performed all
bias and detection bias) supplementary blocks

All outcomes
Only the outcome assessor was blinded. Further blinding not feasible. The re-

view authors do not believe this will introduce significant bias

Incomplete outcome data  Low risk No missing data
(attrition bias)
All outcomes

Selective reporting (re- Low risk The data for surgical and sensory block success were not explicitly reported in
porting bias) the published study, but this information was obtained from the study authors
Other bias High risk Quote: “The infraclavicular approach is our standard technique for hand/

forearm surgery, although the AX block is more often used in arthritic, obese
or muscular patients. We teach our residents the IC block as the primary ap-
proach. Most blocks in this study were performed by the residents, although
the number of AX blocks performed by the residents in this study is lower than
the number of IC blocks. Their limited experience with the axillary approach
might have affected the performance times and numbers of needle passes. All
incomplete AX blocks occurred among the first half of the patients included,
which supports this speculation”

Fredrickson 2009

Methods Randomized controlled trial
Participants N =60; adult; 14 male, 46 female; elective wrist/hand surgery, New Zealand study
Interventions 1. Infraclavicular block (Dingemans 2007). Localization method: ultrasound-guided. Endpoint for injec-

tion: visualization of local anaesthetic spread. Triple-injection technique, 50% of local anaesthetic at
posterior aspect of axillary artery, 25% at lateral cord, 25% between artery and vein. Patient's arm
adducted, curvilinear probe used, 16-18G Tuohy needle.
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Fredrickson 2009 (Continued)

2. Supraclavicular block. Localization method: ultrasound-guided. Endpoint for injection: visualization
of local anaesthetic spread. Dual-injection technique, 50% of local anaesthetic at 'corner pocket' be-
tween subclavian artery and first rib, 50% at a point superior to the artery. Linear or curvilinear probe
used, 16-18G Tuohy needle.

Injectate in both blocks: 30 ml of lidocaine 2% with epinephrine 1:200,000 (25 mlif patient's weight
<60kg)

Sedation for block: intravenous midazolam 2mg and alfentanil 0.5mg

Intraoperative sedation: intravenous midazolam or propofol infusion if requested by patient

Outcomes 1. Adequate surgical anaesthesia, defined as completion of surgery without requirement for supplemen-

tation or general anaesthesia

2. Complete sensory block in terminal nerves

3. Block performancetime, defined as time from ultrasound probe placement to needle withdrawal from
the skin

4. Block onset time, defined as time to complete sensory block success

5. Block-associated pain, scored on a 0-10 numerical rating scale

6. Complications: pneumothorax (clinical diagnosis), vascular puncture, neurological symptoms at 10
days, local anaesthetic systemic toxicity

Notes At skin closure, 5-10 ml of 0.5% bupivacaine was injected into the wound or around the median/radi-

al or ulnar nerve; if >2 nerves needed to be blocked, an infraclavicular injection of 10-20 ml of ropiva-
caine 0.5% was injected (this means that block duration or analgesic duration cannot be assessed in
this study).

The scanning time and needling time were reported separately, and as medians with interquartile
ranges. We obtained total block performance time data, including mean and standard deviations, from
the lead author by email correspondence.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "a computer-generated random number"

tion (selection bias)

Allocation concealment Unclear risk Insufficient information provided to make a judgement

(selection bias)

Blinding (performance Low risk A blinded observer assessed sensory and motor block and block-associated

bias and detection bias) pain and follow-up at 10 days

All outcomes
Blinding of patient and operator not feasible and unlikely to influence study
outcomes

Incomplete outcome data  Low risk No missing data

(attrition bias)

All outcomes

Selective reporting (re- Low risk All pre-specified and relevant outcomes reported

porting bias)

Other bias Unclear risk This was a single-operator study, and it is possible that there may have been
preference for one approach over another. There is insufficient information to
make a judgement
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Methods

Randomized controlled trial

Participants

N = 60; adult; 36 male, 24 female; ASA 1-3; upper limb surgery distal to elbow, German study

Interventions

1. Infraclavicular block (Kilka 1995). Localization method: surface landmarks - midpoint of line between
the acromion and the jugular notch. Endpoint for injection: motor response in hand to neurostimula-
tion at <0.5mA. Single injection through needle.

2. Axillary block, perivascular. Localization method: surface landmarks - between coracobrachialis mus-
cle and the axillary artery. Endpoint for injection: motor response in hand to neurostimulation at
<0.5mA. Single injection through a proximally-threaded catheter.

Injectate in both blocks: ropivacaine 0.75% in volume of 40 ml
Sedation for block: none

Intraoperative sedation: IV midazolam 1-2mg, propofol infusion 1-2 mg/kg/h if requested by patient

Outcomes 1. Incidence of successful sensory block, defined as no sensation to pinprick, in 7 individual nerve dis-
tributions (AxN, MBCN, MABCN, MCN, MN, RN, UN) at 5 min intervals to 60 min
2. Degree of sensory block, scored as 0 (none), 1 (partial), 2 (complete) in each nerve distribution. Sen-
sory score (Koscielniak-N 2000) out of 14 computed at each time point
3. Block completeness time, defined as time to complete sensory block in 50% of patients
4. Complications (vascular puncture, seizure, dysrhythmias, oxygen saturation <90%, Horner's syn-
drome)

Notes Sensory block in individual territories at specific time points is defined for this review as no sensation
(rather than blunt or no sensation), so as to be consistent with studies using a 2-point (all-or-none)
scale of block intensity.

Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =
ulnar nerve

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "allocated by a computed randomization list"

tion (selection bias)

Allocation concealment Unclear risk No mention of allocation concealment

(selection bias)

Blinding (performance Low risk Quote: "a blinded observer evaluated sensory block". Measures were taken to

bias and detection bias) ensure blinding including a sham catheter

All outcomes

Incomplete outcome data  Low risk Complete follow-up for all patients

(attrition bias)

All outcomes

Selective reporting (re- Low risk All pre-specified outcomes reported

porting bias)

Other bias Low risk None identified
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Kapral 1999
Methods Randomized controlled trial
Participants N =40; adult; 22 male, 18 female; ASA 1-2; surgery of forearm and hand following trauma; Austrian
study
Interventions 1. Infraclavicular block (Kapral 1999). Localization method: below coracoid process. Endpoint for injec-
tion: lateral cord motor response to neurostimulation at 0.5mA. Single-injection through needle.

2. Axillary block, perivascular. Localization method: surface landmarks - next to arterial pulsation in the
axilla. Endpoint for injection: motor response in hand or wrist to neurostimulation at <0.5mA. Sin-
gle-injection through needle.

Injectate in both blocks: mepivacaine 1% in volume of 40ml

Sedation for block: none

Sedation for block: none

Outcomes 1. Block success, defined as at least 2 out of 4 nerve territories (UN, MN, RN, MCN) blocked (Vester-An-
dersen's criteria (Vester-Andersen 1984))

2. Sensory block to pinprick, scored on a 0-100% scale, in individual nerve territories (RN/UN/MN/MCN)

3. Motor block of individual nerves (RN/JUN/MN/MCN)

4. Duration of block, defined as time between administration of local anaesthetic and the recurrence
of pain

5. Complications (pneumothorax and vascular puncture mentioned in the text)

Notes Sensory and motor block assessed at 0,5,10,30,60,120,180, 360 min but incidences of block at each
time point were not published. Authors were contacted but without reply.

A chest x-ray was done to look for pneumothorax in each patient.

Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial

brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =

ulnar nerve
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No mention of randomization method in text
tion (selection bias)
Allocation concealment Unclear risk No mention of randomization method in text
(selection bias)
Blinding (performance Low risk Quote: "Evaluation of all blocks of the study was done by the same anaesthesi-
bias and detection bias) ologist...who was not involved in the performance of the block"
All outcomes
Incomplete outcome data  Low risk Complete follow-up for all patients
(attrition bias)
All outcomes
Selective reporting (re- Low risk All pre-specified outcomes reported
porting bias)
Other bias Low risk None identified
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Koscielniak-N 2000

Methods Randomized controlled trial
Participants N = 60; adult; 40 male, 19 female; ASA 1-2; surgery of forearm, wrist or hand; Danish study
Interventions 1. Infraclavicular block. Localization method: surface landmarks - 2-3cm below medial border of the

coracoid process. Endpoint for injection: motor response in 2 out of 4 nerve distributions (MCN/MN/
UN/RN) to neurostimulation at 0.3-0.5mA. Dual-injection through needle, equally divided.

2. Axillary block, perivascular. Localization method: surface landmarks - above arterial pulsation in the
axilla. Endpoint for injection: motor response in all 4 nerve distributions (MCN/MN/UN/RN) to neu-
rostimulation at 0.3-0.5mA. Quadruple-injection through needle, equally divided.

Injectate in both blocks: ropivacaine 0.75% by volume according to weight (ml/kg): 20ml /<50kg,
30ml/50-100kg, 40ml/>100kg

Sedation for block: oral diazepam 0.1-0.15 mg/kg on the morning of surgery

Intraoperative sedation: IV midazolam 1-2.5 mg increments if requested. Alfentanil 0.5-1mg if there was
tourniquet pain

Outcomes 1. Sensory block (to pinch with a plastic clamp), scored as 0 (none), 1 (analgesia), 2 (anaesthesia) in each
nerve distribution (RN/UN/MN/MCN/AN/MBCN/MABCN). Assessed every 5 min up to 30 min post-block

2. Incidence of sensory block, defined as analgesia or anaesthesia, in each nerve distribution (RN/UN/
MN/MCN/AN/MBCN/MABCN) at 30 min post-block

3. Incidence of surgical block, defined as analgesia or anaesthesia in 5 terminal nerve distributions
(MCN/MACN/MN/UN/RN)

4. Motor block intensity in hand, scored as good (limp hand), satisfactory (minor movement of digits),
poor (no relaxation)

5. Block performance time, defined as end of skin preparation to completion of the last injection

6. Block onset (latency) time, defined as end of block performance to appearance of surgical block (see
above)

7. Block duration, defined as end of block performance to onset of pain or touch perception in fingers
8. Pain during block performance, assessed by visual analogue score (VAS)

9. Surgical pain, assessed by VAS

10.Tourniquet pain, assessed by VAS

11.Complications (vascular puncture, systemic toxicity) during and after block performance, including
neurological sequelae (defined as persistent pain or dysaesthesiae) at surgical follow-up visits (5-10
days, 3-4 weeks)

Notes One patient in the axillary group was excluded after randomization was excluded because of inability
to lie still during the block.

Sensory block in individual territories at specific time points is defined for this review as no sensation
(rather than blunt or no sensation), so as to be consistent with studies using a 2-point (all-or-none)
scale of block intensity.

Additional data was requested and received from the author: mean and standard deviation of block-
associated pain VAS, mean and standard deviation of block performance time, block onset time, and
block duration.

Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =

ulnar nerve
Risk of bias
Bias Authors' judgement  Support for judgement
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Random sequence genera-  Low risk Quote: "computer generated random numbers"

tion (selection bias)

Allocation concealment Low risk Quote: "a closed envelope method"

(selection bias)

Blinding (performance Low risk Quote: "assessed by an anaesthetist who was unaware of the applied block"
bias and detection bias)

All outcomes

Incomplete outcome data  Low risk One patient was excluded after randomization due to an inability to lie still for

(attrition bias)
All outcomes

the block. No outcome data were available for this patient

Selective reporting (re- Low risk All pre-specified outcomes reported
porting bias)
Other bias Unclear risk A weight-based formula was used to calculate local anaesthetic volume:

<50kg=20ml, 50-100kg=30ml, and <100kg=40ml. The use of lower volumes
(<40ml) may have reduced infraclavicular block success

Koscielniak-N 2005

Methods

Randomized controlled trial

Participants

N = 80; adult; 48 male, 32 female; ASA 1-2; fast-track surgery of forearm, wrist or hand; Danish study

Interventions

1. Infraclavicularblock (Klaastad 2004). Localization method: surface landmarks - medial to the coracoid
process. Endpoint for injection: motor response at hand or wrist to neurostimulation at 0.3-0.5mA.
Single injection through needle.

2. Axillary block, perivascular. Localization method: surface landmarks - above and below arterial pul-
sation in the axilla. Endpoint for injection: motor response in all 4 nerve distributions (MCN/MN/UN/
RN) to neurostimulation at 0.3-0.5mA. Quadruple injection through needle.

Injectate in both blocks: ropivacaine 0.75% + mepivacaine 2% + epinephrine 1:200,000 in volumes of
0.5ml/kg (30-50ml)

Sedation for block: IV fentanyl 1 pg/kg

Intraoperative sedation: none

Outcomes 1. Pain associated with block, and further subdivided according to components (needle passes, LA in-
jection, neurostimulation), and assessed by visual analogue score (VAS)
2. Incidence of sensory block, defined as analgesia or anaesthesia , in each nerve distribution (RN/UN/
MN/MCN/AN/MBCN/MABCN) at 30 min post-block
3. Incidence of surgical block, defined as analgesia or anaesthesia in 5 terminal nerve distributions
(MCN/MACN/MN/UN/RN)
4. Block performance time
5. Block onset time
6. Complications of block (pain, vascular puncture, pneumothorax, systemic toxicity)
7. Number of patients requesting a similar block in the future
Notes Sensory block in individual territories at specific time points is defined for this review as no sensation
(rather than blunt or no sensation), so as to be consistent with studies using a 2-point (all-or-none)
scale of block intensity.
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Koscielniak-N 2005 (continued)

Definitions were not explicit in this study, but presumed to be similar to that of their previous study in
2000.

Pain during block for this review was taken to include the occurrence of painful paraesthesia.

Block-associated pain VAS was expressed as median and ranges, not mean and SD. Authors were con-
tacted for the additional information but without reply.

Assessment of pneumothorax was done by asking patients to contact hospital if they experienced uni-
lateral chest pain or dyspnoea.

Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN = radial nerve, UN =
ulnar nerve

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "randomized using computer-generated random numbers"

tion (selection bias)

Allocation concealment Low risk No mention of allocation concealment, but based on other studies by the
(selection bias) same author, this is likely to have been done

Blinding (performance Low risk Quote: "assessments by an anaesthesiologist unaware of the primary blocking
bias and detection bias) technique"

All outcomes

Incomplete outcome data  Low risk Complete follow-up for all patients

(attrition bias)

All outcomes

Selective reporting (re- Low risk All pre-specified outcomes reported

porting bias)

Other bias Unclear risk A weight-based formula was used to calculate local anaesthetic volume: 0.5

ml/kg, range 30-50 ml. The use of lower volumes (<40ml) may have reduced in-
fraclavicular block success

Koscielniak-N 2009

Methods

Randomized controlled trial

Participants

N =120; adult (age 45-51 years); 79 male, 41 female; ASA 1-2; elective or emergency surgery of el-
bow/forearm/hand; Danish study

Interventions

1. Infraclavicular block (Dingemans 2007). Localization method: ultrasound-guided. Endpoint for injec-
tion: local anaesthetic spread. 50% of local anaesthetic was injected posterior to the axillary artery,
and therestwasinjected with needle repositioning to achieve U-shaped spread posterior to the artery.

2. Supraclavicular block. Localization method: ultrasound-guided. Endpoint for injection: 50% of local
anaesthetic was injected superficial to plexus, and the rest was injected with needle repositioning to
obtain circumferential spread around the plexus/nerves.

Injectate in both blocks: mixture of ropivacaine 0.75% and mepivacaine 2% in a 1:1 ratio in a volume of
0.5 ml/kg (range 30-50 ml)

Sedation for block: intravenous fentanyl 25-50 mcg and midazolam 1-2 mg
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Koscielniak-N 2009 (continued)

Intraoperative sedation: none used

Outcomes 1. Adequate surgical anaesthesia by 30 minutes, defined as anaesthesia or analgesia of the five nerves
distal to the elbow.
2. Complete sensory block of individual nerves, defined as anaesthesia or analgesia of axillary, medial
brachial cutaneous, medial antebrachial cutaneous, radial, ulnar, median, musculocutaneous nerves.
3. Block performance time, defined as from insertion of needle to removal. Does not include ultrasound
scanning time.
4. Block onset time.
5. Complications: phrenic nerve palsy (clinical diagnosis), pneumothorax, vascular puncture, Horner's
syndrome, neurological deficits, systemic toxicity.
6. Preference for a similar anaesthetic in the future.
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: “computer-generated random numbers”
tion (selection bias)
Allocation concealment Low risk Quote: “closed envelope method”
(selection bias)
Blinding (performance Low risk Quote: “single-blinded” study

bias and detection bias)
All outcomes

Patient, operator and block observer were unblinded. However it is not explic-
itly stated as to whether assessor for other outcomes was blinded. Based on
previous work by primary author, this is likely to have been done

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: “Three patients (two in the | group and one in the S group) were lost to
follow-up.” This only impacts outcomes of transient neurological deficit and
patient preference for a similar anaesthetic in the future. The review authors
do not believe this will introduce bias

Selective reporting (re- Low risk All major and important outcomes reported
porting bias)
Other bias High risk Quote: “We speculate that the poorer efficacy of the supraclavicular blocks in

our patients was caused by lower experience with this approach and a higher
number of colleagues performing the block. Our standard blocking technique
for hand and/or forearm surgery is infraclavicular, although obese patients
mostly receive supraclavicular or axillary blocks. Although staff anaesthesiolo-
gists listed as authors were skilled in both approaches, the infraclavicular ap-
proach is better known by other colleagues and the residents who carried out
the blocks under supervision.”

Minville 2005

Methods

Randomized controlled trial

Participants

N =120, adult; 68 male, 52 female; ASA 1-3; surgery of the inferior third of humerus to hand; French
study
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Minville 2005 (continued)

Interventions

1. Infraclavicularblock (Minville 2005). Localization method: surface landmarks - 1cm medial to the cora-
coid process and 1cm below the clavicle. Endpoint for injection: motor response in the distribution of
MCN and 1 of 3 other nerve distributions (MN/UN/RN) to neurostimulation at 0.3-0.5mA. Dual injection
through needle (10ml at MCN, 30ml at other site).2.

2. Humeral block. Localization method: surface landmarks - axillary arterial pulsation at the junction of
proximal and middle third of arm. Endpoint for injection: motor response in all 4 nerve distributions
(MCN/MN/UN/RN) to neurostimulation at 0.3-0.5mA. Quadruple injection through needle, equally di-
vided.

Injectate in both blocks: lidocaine 1.5% + epinephrine 1:200,000 in volume of 40ml
Sedation for block: IV sufentanil 0.1 pg/kg

Intraoperative sedation: none

Outcomes 1. Block success, defined as absent sensation of cold and pinprick in 4 nerve distributions (RN, MN, UN,
MCN) at 30 min
2. Sensory block to cold and pinprick, scored as 0 (none), 1 (analgesia), 2 (anaesthesia) in each nerve
distribution (RN/UN/MN/MCN/AN/MBCN/MABCN) Assessed every 5 min up to 30 min post-block
3. Block performance time, defined as needle insertion to withdrawal
4. Onset time of sensory block, defined as end of procedure to analgesia in 4 nerve distributions (RN,
MN, UN, MCN)
5. Motor block, scored on scale of 1-5, in 5 nerve distributions (RN, MN, UN, MCN, AN)
6. Patient satisfaction post-surgery, scored on scale of 0-5
7. Preference for similar block in future
8. Complications (vascular puncture, systemic local anaesthetic toxicity, recurrent laryngeal nerve pal-
sy, phrenic nerve palsy, paraesthesia, Horner's syndrome, pneumothorax)
Notes Patient satisfaction was converted to a dichotomous outcome as follows: satisfied = score of 4 or 5, dis-
satisfied = score of 3 or less.
It is not clear how they surveyed for complications. The list mentioned above was stated in the Results
section and not in the Methods.
Additional data was obtained from the author on duration of sensory block (time to first request for
postoperative analgesia) and the standard deviations for block onset and performance time.
Authors did not report the incidences of sensory block in the individual nerve distributions at the vari-
ous time intervals. This data was not available on request.
Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN = radial nerve, UN =
ulnar nerve
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk No mention of randomization method in text
tion (selection bias)
Allocation concealment Unclear risk No mention of randomization method in text
(selection bias)
Blinding (performance Unclear risk No mention of blinding of the patient or outcome assessor in text
bias and detection bias)
All outcomes
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Minville 2005 (continued)

Incomplete outcome data  Low risk Complete follow-up for all patients
(attrition bias)

All outcomes

Selective reporting (re- Low risk All pre-specified outcomes reported

porting bias)

Other bias Low risk None identified

Minville 2006

Methods Randomized controlled trial

Participants N = 104; adult; 58 male, 46 female; ASA 1-3; trauma surgery on inferior third of humerus to hand; French
study

Interventions 1. Infraclavicular block (Minville 2005). Localization method: surface landmarks - 1cm medial to the cora-

coid process and 1cm below the clavicle. Endpoint for injection: motor response in the distribution of
MCN and 1 of 3 other nerve distributions (MN/UN/RN) to neurostimulation at 0.3-0.5mA. Dual-injec-
tion through needle (10ml at MCN, 30ml at other site).

2. Humeral block. Localization method: surface landmarks - axillary arterial pulsation at the junction of
proximal and middle third of arm. Endpoint for injection: motor response in all 4 nerve distributions
(MCN/MN/UN/RN) to neurostimulation at 0.3-0.5mA. Quadruple-injection through needle, equally di-
vided.

Injectate in both blocks: lidocaine 1.5% + epinephrine 1:200,000 in volume of 40mls
Sedation for block: IV sufentanil 0.1 pg/kg

Intraoperative sedation: none

Outcomes 1. Block success, defined as absent sensation of cold and pinprick in 4 nerve distributions (RN, MN, UN,
MCN) at 30 min

2. Sensory block to cold and pinprick, scored as scored as 0 (none), 1 (analgesia), 2 (anaesthesia) in each
nerve distribution (RN/UN/MN/MCN/AN/MBCN/MABCN). Assessed every 5 min up to 30 min post-block

3. Block performance time, defined as needle insertion to withdrawal

4. Onset time of sensory block, defined as end of procedure to analgesia in 4 nerve distributions (RN,
MN, UN, MCN)

5. Duration of block (not defined)

6. Pain associated with block, and further subdivided according to components (skin transfixion, needle
redirection, local anaesthetic injection causing paraesthesia or dysaesthesia, electrolocation causing
movement-associated pain), and assessed by visual analogue score (VAS)

7. Patient satisfaction post-surgery, scored on scale of 0-5
8. Preference for similar block in future

9. Complications (vascular puncture, systemic local anaesthetic toxicity, recurrent laryngeal nerve pal-
sy, phrenic nerve palsy, paraesthesia, Horner's syndrome, pneumothorax)

Notes Patient satisfaction was converted to a dichotomous outcome as follows: satisfied = score of 4 or 5, dis-
satisfied = score of 3 or less.

Itis not clear how they surveyed for complications. The list mentioned above was stated in the Results
section and not in the Methods.

Authors did not report the incidences of sensory block in the individual nerve distributions at the vari-
ous time intervals. This data was not available on request.
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Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =
ulnar nerve

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No mention of randomization method in text
tion (selection bias)
Allocation concealment Unclear risk No mention of randomization method in text
(selection bias)
Blinding (performance Unclear risk No mention of blinding of the patient or outcome assessor in text
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk Complete follow-up for all patients
(attrition bias)
All outcomes
Selective reporting (re- Low risk All pre-specified outcomes reported
porting bias)
Other bias Low risk None identified
Niemi 2007
Methods Randomized controlled trial

Participants

N = 60; adult; 40 male, 19 female; uraemic patients; AVF creation in forearm; Finnish study

Interventions

1. Infraclavicular block (Wilson 1998). Localization method: surface landmarks - 2cm below and medial
to the coracoid process. Endpoint for injection: motor response in any 1 of 4 nerve distributions (MCN/
MN/UN/RN) to neurostimulation at <0.5mA. Single injection through needle.

2. Axillary block, perivascular. Localization method: surface landmarks - above the arterial pulsation in
the axilla. Endpoint for injection: motor response in any 1 of 3 nerve distributions (MN/UN/RN) to neu-
rostimulation at <0.5mA. Single injection through needle.

Injectate in both blocks: mepivacaine 1% with epinephrine by volume according to weight (ml/kg):
35ml/40-49kg, 40ml/50- 59kg, 45ml/60-69kg, 50ml/ =70kg

Sedation for block: IV diazepam (unspecified dose)

Intraoperative sedation: IV midazolam (maximum total dose 5 mg), propofol infusion (low-dose) if
needed for anxiolysis

Outcomes

1. Incidence of sensory block to pinprick, scored as sharp/blunt/no sensation, in 4 nerve distributions
(MN, UN, RN, MCN), at intervals between 0-60 min

2. Motor power, scored as normal/decreased/none, of grip strength and flexion/extension at elbow, at
intervals between 0-60 min

3. Incidence of surgical block, defined as blunt or no sensation to pinprick in 4 nerve territories (MN, UN,
RN, MCN) at 60 min post-block (3-point scale), recovery of motor power (by 1 grade), recovery of 2 or
more sensory territories
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Niemi 2007 (Continued)

4. Patient satisfaction with anaesthetic technique, scored on 4-point scale, and obtained in the imme-
diate postoperative period

Notes Sensory block in individual territories at specific time points is defined for this review as no sensation
(rather than blunt or no sensation), so as to be consistent with studies using a 2-point (all-or-none)
scale of block intensity.

Patient satisfaction was converted to a dichotomous outcome by combining very satisfied/satisfied,
and dissatisfied/quite satisfied.

Itis unclear from the text whether any safety outcomes were evaluated.

Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =

ulnar nerve

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "investigator-generated code"

tion (selection bias)

Allocation concealment Low risk Quote: "investigator-generated code that was sealed in sequentially num-
(selection bias) bered opaque envelopes". In the reviewers' opinion this constitutes adequate
allocation concealment
Blinding (performance Low risk Quote: "assessed by an anaesthetist who was blinded regarding the block ap-

bias and detection bias) proach"

All outcomes

Incomplete outcome data  Unclear risk The authors could not locate the brachial plexus in 1 patient in the infraclavic-

(attrition bias) ular group and no outcome data was available for this patient.

All outcomes
The intraoperative and postoperative data of a further 3 patients in the infra-
clavicular group was excluded because of operating room delays (two cases)
and because of an unplanned general anaesthetic to allow tourniquet applica-
tion (one case)

Selective reporting (re- Low risk All pre-specified outcomes reported

porting bias)

Other bias Unclear risk A weight-based formula was used to calculate local anaesthetic volume:
40-49kg = 35ml, 50-59kg = 40ml, 60-69kg = 45ml and >69kg = 50ml. The use of
lower volumes (<40ml) may have reduced infraclavicular block success

Rettig 2005

Methods Randomized controlled trial

Participants N = 60; adult; 30 male, 30 female; ASA 1-2; surgery of the elbow, forearm or hand; Dutch study

Interventions 1. Infraclavicular block (Kilka 1995). Localization method: surface landmarks - midpoint of line between

acromion and jugular notch. Endpoint for injection: motor response in median nerve distribution to
neurostimulation at <0.5mA. Single injection through needle.
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Rettig 2005 (Continued)

2. Axillary block, perivascular. Localization method: surface landmarks - above arterial pulsation in the
axilla. Endpoint for injection: motor response in median nerve distribution to neurostimulation at
<0.5mA. Single injection through needle.

Injectate in both blocks: ropivacaine 0.75% 0.5ml/kg
Sedation for block: IV alfentanil 0.5mg increments or midazolam 1mg as needed

Intraoperative sedation: none

Outcomes 1. Sensory block to pinprick, scored as 0 (none), 1 (partial), 2 (complete), in dermatomes (C5-T1), at var-

ious time intervals up to 60 min

2. Incidence of complete sensory block, defined as no sensation to pinprick in all dermatomes (C5-T1)
at 60 min

3. Motor block, scored as 0 (none), 1 (partial), 2 (complete), in individual nerve territories (RN, MN, UN,
MCN), at various time intervals up to 60 min

4. Incidence of surgical block, defined as no requirement for conversion to general anaesthesia

5. Duration of postoperative analgesia, defined as time from block completion to pain visual analogue
score (VAS) of >30mm

6. Duration of motor block, defined as time from block completion to total recovery of function

7. Patient satisfaction with anaesthetic technique, scored on a 4-point scale (0-3). Assessed immediately
after block and on first postoperative day

8. Block performance time, defined as from start of patient positioning to completion of injection. This
included landmark identification

9. Complications (vascular puncture, Horner's syndrome, pneumothorax, neurological deficit)

Notes Assessment for late complications was performed at 2-4 weeks (all) and 6-8 weeks (if necessary). Tran-
sient paraesthesia and dysaesthesia was reported in both groups, and is indicated as neurological
deficit in this review. Symptoms disappeared within 6-8 weeks after surgery in all patients.

Patient satisfaction was converted to a dichotomous outcome by combining very satisfied/satisfied,
and unsatisfied/very unsatisfied.

Additional data was obtained from authors on block performance time, duration of postoperative anal-
gesia and duration of motor block.

Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN = radial nerve, UN =
ulnar nerve

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk No mention of allocation concealment in text

tion (selection bias)

Allocation concealment Unclear risk No mention of allocation concealment in text

(selection bias)

Blinding (performance Low risk Assessments done by a blinded nurse

bias and detection bias)

All outcomes

Incomplete outcome data  Low risk Complete follow-up in all patients

(attrition bias)

All outcomes
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Selective reporting (re- Low risk All pre-specified outcomes reported
porting bias)
Other bias Low risk None identified
Song 2011
Methods Randomized controlled trial

Participants

N =22; adult; 16 male, 6 female; ASA 1-2; surgery of forearm; Korean study

Interventions

. Infraclavicular block (Tran 2008). Localization method: ultrasound-guided. Endpoint for injection:

"double bubble" sign of local anaesthetic spread adjacent to posterior aspect of artery. Single injec-
tion through needle.

. Axillary block, perivascular. Localization method: ultrasound-guided. Endpoint for injection: local

anaesthetic spread around axillary artery. Quadruple injection targeting left, right and posterior to

artery, and musculocutaneous nerve separately.

Injectate in both blocks: 20 ml of 1.5% lidocaine with 1:200,000 epinephrine and 0.1 mEq/ml of sodium

bicarbonate

Sedation for block: none

Intraoperative sedation: none

Outcomes 1. Adequate surgical anaesthesia at 30 minutes, defined as analgesia or anaesthesia in the radial, medi-
an, ulnar, and musculocutaneous nerve territories
2. Sensory block in individual nerve territories, defined as analgesia or anaesthesia
3. Block performance time, defined as time from application of skin preparation solution to removal of
block needle
4. Block onset time, defined as time from block completion to analgesia and partial motor block in the
individual nerves
5. Total anaesthetic time, defined as performance time plus onset time
6. Complications: pneumothorax, vascular puncture
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: “randomized using a randomization program on the Internet...”
tion (selection bias)
Allocation concealment Unclear risk Allocation concealment not stated
(selection bias)
Blinding (performance Unclear risk No mention of blinding. It is unclear if the outcomes would be significantly in-
bias and detection bias) fluenced by lack of blinding
All outcomes
Incomplete outcome data  Low risk All outcome data were complete
(attrition bias)
All outcomes
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Song 2011 (Continued)

Selective reporting (re- Low risk Stated outcomes were reported
porting bias)
Other bias Unclear risk Single operator study; it is unclear if there was a preference for one block tech-
nique over another
Tedore 2009
Methods Randomized controlled trial

Participants

N =220; adult; 110 male, 110 female; ASA 1-3; surgery at or distal to elbow; American study

Interventions

1. Infraclavicular block. Localization method: ultrasound-guided. Endpoint for injection: local anaes-
thetic spread. Dual-injection technique: 75% of local anaesthetic injected around posterior cord, 25%
injected around medial cord.

2. Axillary block, transarterial. Localization method: surface landmarks. Endpoint for injection: dual-in-
jection technique with 75% of local anaesthetic injected posterior to artery and 25% injected anterior
to artery. Continuous pressure applied with arm adducted for >5 minutes.

Injectate in both blocks: mepivacaine 1.5% with 1:200,000 epinephrine and 0.1 mEq/ml of sodium bi-
carbonate, injected in a body weight-adjusted volume of 40-50 ml for weight <50kg and 50-60 ml for
weight >50kg

Sedation for block: intravenous midazolam up to 5mg

Intraoperative sedation: none

Outcomes 1. Adequate surgical anaesthesia, defined as lack of need for supplementation or general anaesthesia
2. Block performance time
3. Complications (assessed at two days and 10 days): pain, bruising, tenderness at block site, neurolog-
ical symptoms
4. Preference for same block in future
Notes Primary aim of study was to assess neurological complications of the two techniques; not anaesthetic
efficacy.
There was no specified time between block completion and start of surgery, but it was probably within
15-20 minutes.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: “sealed envelope, computer-generated random number method...”
tion (selection bias)
Allocation concealment Low risk Quote: “sealed envelope, computer-generated random number method...”
(selection bias)
Blinding (performance Unclear risk Patient, operator, and assessor during block and the peri-operative period was
bias and detection bias) unblinded. The assessor of outcomes (patient satisfaction and complications)
All outcomes at 2 and 10 days following the block was blinded
Incomplete outcome data  Low risk The exclusions of patients were explained clearly in the Results. The review au-
(attrition bias) thors believe the risk of bias is low
All outcomes
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Selective reporting (re- Low risk All stated outcomes were reported
porting bias)

Other bias Unclear risk A weight-based formula was used to calculate local anaesthetic volume, but
the volumes were high rather than low. The patients were prepped for surgery
10-15 minutes after completion of the block, and surgery commenced shortly
thereafter; this shortened interval to surgery may have reduced the incidence
of surgical anaesthesia.

Tran 2008
Methods Randomized controlled trial
Participants N =70; adult; 47 male, 23 female; ASA not specified; surgery distal to the middle third of the humerus;
Canadian study
Interventions 1. Infraclavicular block. Localization method: ultrasound in-plane approach. Endpoint for injection:
spread of local anaesthetic posterior to axillary artery. Single injection through needle.
2. Axillary block (Sia 2001). Localization method: surface landmarks. Endpoint for injection: motor re-
sponse to neurostimulation (minimum current threshold not specified) in distribution of MN, RN, and
MCN. Triple injection through needle.
Injectate in both blocks: bupivacaine 0.5% and lidocaine 2% in 1:1 mixture in a volume of 35 ml. For the
triple-injection axillary block, 14 ml was injected at MN and RN, and 7 ml at MCN
Sedation during block: IV midazolam (up to 2 mg) and fentanyl (up to 50 pg) as required or requested
by patient
All patients received a general anaesthetic thereafter (communication from author)
Outcomes 1. Block success, defined as complete sensory anaesthesia in all four terminal nerve distributions (RN,
MN, UN, MCN) at 40 minutes. Surgical anaesthesia was not a defined outcome
2. Sensory block to touch and cold, scored as 0 (none), 1 (partial), 2 (complete), in individual nerve ter-
ritories (RN, MN, UN, MCN), at various time intervals up to 40 min
3. Motor block, scored as 0 (none), 1 (partial), 2 (complete), in individual nerve territories (RN, MN, UN,
MCN), at various time intervals up to 40 min.
4. Pain during block performance, assessed by visual analogue score (VAS)
5. Requirement for sedation during block performance
6. Block performance time, defined as start of scan (infraclavicular block) or raising of skin wheal (supr-
aclavicular block) to end of local anaesthetic injection
7. Complications - not specified in Methods
Notes No mention of whether supplemental analgesia or general anaesthesia was required for completion of
surgery in text. Personal communication from lead author indicated that all patients received a general
anaesthetic as surgical anaesthesia was not an outcome measure. Block success data (31/35 in the in-
fraclavicular group, and 32/35 in the axillary group) was therefore not included in the meta-analysis or
surgical anaesthesia.
Requirement for sedation during block performance was taken to equate presence of pain during the
block.
40 min data on sensory block in individual nerve distributions was pooled with 45 min data from other
studies.
Numerical data on sensory block in individual nerve distributions was obtained from author (presented
graphically in published paper).
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Abbreviations: AN = axillary nerve, MABCN = medial antebrachial cutaneous nerve, MBCN = medial
brachial cutaneous nerve, MCN = musculocutaneous nerve, MN = medial nerve, RN =radial nerve, UN =
ulnar nerve

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not stated in text
tion (selection bias)
Allocation concealment Unclear risk Not stated in text
(selection bias)
Blinding (performance Unclear risk No mention of blinding of patients or outcome assessors
bias and detection bias)
All outcomes
Incomplete outcome data  Low risk Complete follow-up in all patients
(attrition bias)
All outcomes
Selective reporting (re- Low risk All pre-specified outcomes reported
porting bias)
Other bias Low risk None identified
Tran 2009
Methods Randomized controlled trial

Participants

N =120; adult; 71 male, 49 female; ASA 1-3; surgery of the elbow/forearm/wrist/hand; Canadian study

Interventions

1. Infraclavicular block. Localization method: ultrasound-guided. Endpoint for injection: spread of local
anaesthetic posterior to axillary artery. Single injection through needle.

2. Supraclavicular block. Localization method: ultrasound-guided. Endpoint for injection: spread of lo-
cal anaesthetic in "corner pocket" between subclavian artery and first rib. Single injection through
needle.

3. Axillary block. Localization method: ultrasound-guided. Endpoint for injection: local anaesthetic
spread, 40% of volume posterior to axillary artery, 20% in each of the upper quadrants, and 20%
around the musculocutaneous nerve.

Injectate in both blocks: 35 ml of lidocaine 1.5% with 1;200,000 epinephrine
Sedation during block: IV midazolam 0.03mg/kg and fentanyl 0.6 mcg/kg

Intraoperative sedation: no details given

Outcomes

1. Adequate surgical anaesthesia within 30 minutes, defined as completion of surgery without need for
supplementation or general anaesthesia

2. Complete sensory block in individual nerve territories: radial, median, ulnar, musculocutaneous
nerves

. Block performance time, defined as ultrasound imaging time plus needling time

. Block onset time, defined as interval between block completion and a sensory score of 7-8

. Total anaesthesia-related time, defined as sum of block performance time and block onset time
. Block-associated pain, scored on a 0-10 point visual analogue scale

o b~ W
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Tran 2009 (Continued)

7. Complications: vascular puncture, Horner's syndrome, neurological symptoms, systemic toxicity

Notes All blocks performed by "experts", defined as having experience of 60 or more blocks for that particular
technique.

The lead author confirmed by email correspondence that all blocks that did not result in adequate sur-
gical anaesthesia received a general anaesthetic.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: “computer-generated sequence of random numbers, and sealed enve-
tion (selection bias) lope”

Allocation concealment Low risk Quote: “computer-generated sequence of random numbers, and sealed enve-
(selection bias) lope”

Blinding (performance Low risk Quote: “A blinded observer recorded the onset time, block-related pain scores,
bias and detection bias) success rate (surgical anaesthesia) and the incidence of complications.”

All outcomes

Incomplete outcome data  Low risk Reporting of outcome data was complete
(attrition bias)
All outcomes

Selective reporting (re- Low risk All stated outcomes were reported
porting bias)

Other bias Low risk No potential sources of other bias identified
Yang 2010
Methods Randomized controlled trial
Participants N =100; adult; 53 male, 47 female; ASA 1-3; elective surgery of the elbow/forearm/hand; Korean study
Interventions 1. Infraclavicular block (Kilka 1995). Localization method: neurostimulation. Endpoint for injection: mo-

tor response in hand or wrist at a current threshold of 0.5mA or less.

2. Supraclavicular block (Brown 1993). Localization method: neurostimulation. Endpoint for injection:
motor response in hand or wrist at a current threshold of 0.5mA or less.

Injectate in both blocks: 30 ml 0.5% ropivacaine
Sedation during block: IV midazolam 0.03mg/kg and fentanyl 0.6 mcg/kg

Intraoperative sedation: no details given

Outcomes 1. Adequate surgical anaesthesia within 50 minutes, defined as completion of surgery without need for
supplementation or general anaesthesia

. Duration of sensory block
. Duration of motor block
. Number of patients satisfied with anaesthetic

o b W N

. Complications: pneumothorax, vascular puncture, Horner's syndrome

Notes An interval of 50 min was used between block completion and testing.
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Yang 2010 (Continued)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Quote: “the patients were randomized..”. No details were given on how this
tion (selection bias) was done

Allocation concealment Unclear risk None stated

(selection bias)

Blinding (performance Low risk Quote: “An assessor blinded to the block technique evaluated...” sensory and
bias and detection bias) motor blockade
All outcomes

Incomplete outcome data  Low risk Outcome data missing only for outcomes of block duration (4/100) and patient
(attrition bias) satisfaction (3/100). Authors do not believe this will introduce bias

All outcomes

Selective reporting (re- Unclear risk Quote: “block performance time, onset time, and time of readiness for surgery
porting bias) were not assessed. These are important factors..”

Other bias High risk Quote: “there was more experience with the infraclavicular approach than

with supraclavicular approach at that time...”

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Fredrickson 2011 This was a letter to the editor summarising the evidence for infraclavicular block over other ap-
proaches to the brachial plexus

Mariano 2008 This was a non-randomized retrospective comparison of blocks performed by a single operator us-
ing either an axillary or infraclavicular approach to brachial plexus blockade

Mariano 2011a This randomized controlled trial was excluded for two reasons:

1. it was terminated prematurely for reasons unrelated to the outcomes studied

2. it focused on comparing the efficacy of postoperative analgesia, and not anaesthetic efficacy, of
peripheral nerve block catheters inserted using either the axillary or infraclavicular approach

Mariano 2011b This RCT was excluded because it focused on comparing the efficacy of postoperative analgesia of
peripheral nerve catheters inserted using either the supraclavicular or infraclavicular technique.
Data were not collected or presented on the anaesthetic efficacy of these approaches

Neuburger 1998 This study was not a RCT but rather a retrospective comparison of prospective case series

Rodriguez 2003 This was a non-randomized comparative trial that did not assess clinical outcomes of efficacy, only
the local anaesthetic distribution

Characteristics of studies awaiting assessment [ordered by study ID]
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Astore 2012

Methods Randomized controlled trial
Participants N =130; Argentinian study
Interventions 1. Infraclavicular block. Localization method: neurostimulation. Endpoint for injection: a distal mo-

tor response of radial or median nerve at a current threshold of 0.3-0.5 mA. Single injection
through needle.

2. Humeral block. Localization method: neurostimulation. Endpoint for injection: motor response
of targeted nerve at current threshold of 0.3-0.5mA. Quadruple injection through needle: median,
ulnar, radial, musculocutaneous nerve.

Injectate in both blocks: 40 ml of bupivacaine 0.5% and lidocaine 2% in 1:1 ratio with 1:400,000 epi-
nephrine

Outcomes 1. Block success, defined as "complete sensory blockade" after 30 minutes
2. Block performance time, not defined in abstract
3. Block onset time
4. Duration of analgesia for bone surgery

5. Duration of analgesia for soft tissue surgery

Notes Abstract in conference proceedings; limited methodological information available. Authors did not
respond to request for further information.

Danelli 2008

Methods Randomized controlled trial
Participants 52 adult patients undergoing upper extremity orthopaedic surgery
Interventions 1. Ultrasound-guided infraclavicular block

2. Ultrasound-guided axillary block

Outcomes 1. Onset time of sensory block
2. Onset time of motor block
3. Patient satisfaction (3-point scale)
4. Block-associated pain (0-10 scale)

5. Rescue analgesia requirements during surgery

Notes Listed in Clinical Trials Registry as completed. No data available.
Lopez Morales 2011
Methods Randomized controlled trial
Participants N=40, patients undergoing upper extremity surgery of the elbow, forearm, wrist and hand
Interventions 1. Ultrasound-guided axillary block
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Lopez Morales 2011 (Continued)

2. Ultrasound-guided infraclavicular block

Outcomes

1. Total anaesthesia-related time

2. Onset time

3. Block-related pain scores

4. Surgical anaesthesia success rate
5. Duration of analgesia

6. Incidence of complications

Notes

Abstract in conference proceedings; limited methodological information available. We were unable

to contact authors.

Characteristics of ongoing studies [ordered by study ID]

Boivin 2013

Trial name or title

Comparison of ultrasound-guided infraclavicular block and ultrasound-guided axillary block

Methods

Randomized controlled trial

Participants

N =224, adult patients undergoing surgery at the elbow, forearm, wrist or hand under regional
anaesthesia

Interventions

=

. Ultrasound-guided infraclavicular block

2. Ultrasound-guided double-injection axillary block

Outcomes

=

. Number of patients with complete sensory block to cold after 30 minutes
2. Number of patients with complete motor block after 30 minutes

3. Onset time of sensory and motor block

4. Procedure-related pain

5. Adverse events related to nerve block

6. Surgical block success rate

7. Performance time of nerve block

Starting date

September 2012

Contact information

Ariane Boivin (ariane.boivin.2@ulaval.ca), Centre Hospitalier Universitaire de Quebec

Notes

Listed in ClinicalTrials.gov; status: currently recruiting participants.

Hillel Yaffe 2013

Trial name or title

Comparison of quality of supraclavicular, infraclavicular, and axillary approach of ultrasound-guid-

ed brachial plexus block

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review)
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Hillel Yaffe 2013 (continued)

Methods Randomized controlled trial
Participants N = 150, patients undergoing surgery of the distal arm, forearm or hand
Interventions 1. Ultrasound-guided supraclavicular block

2. Ultrasound-guided infraclavicular block

3. Ultrasound-guided axillary block

Outcomes 1. Quality of block, defined as whether or not there is need for additional analgesic drugs or general
anaesthesia

Starting date December 2011
Contact information Anatoly Stav (stav@hy.health.gov.il), Hillel Yaffe Medical Center
Notes Listed in ClinicalTrials.gov; status: not yet open for participant enrolment.

DATA AND ANALYSES

Comparison 1. Infraclavicular block versus all other blocks

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Adequate surgical anaesthesia 21 1662 Risk Ratio (M-H, Random, 0.88[0.60, 1.30]
95% Cl)

1.1 At 30 minutes post-block assess- 14 1051 Risk Ratio (M-H, Random, 0.88[0.51, 1.52]

ment interval 95% Cl)

1.2 At 15 minutes post-block assess- 3 332 Risk Ratio (M-H, Random, 1.25[0.35, 4.42]

ment interval 95% Cl)

1.3 At 60 minutes post-block assess- 4 279 Risk Ratio (M-H, Random, 0.72[0.44, 1.16]

ment interval 95% Cl)

2 Adequate surgical anaesthesia 21 Risk Ratio (M-H, Random, Subtotals only

(subgrouped by LA volume and block 95% Cl)

type)

2.1 Local anaesthetic volume weight- 9 717 Risk Ratio (M-H, Random, 0.80[0.38, 1.68]

based or <40 mls 95% Cl)

2.2 Local anaesthetic volume=40mls 6 612 Risk Ratio (M-H, Random, 0.84[0.52, 1.37]
95% Cl)

2.3 Single-injection axillary block 3 110 Risk Ratio (M-H, Random, 0.69[0.19, 2.45]
95% Cl)

2.4 Multiple-injection axillary block 6 617 Risk Ratio (M-H, Random, 0.98 [0.45, 2.15]
95% Cl)

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 50
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.5 Supraclavicular block 6 514 Risk Ratio (M-H, Random, 0.68[0.33, 1.40]
95% Cl)

2.6 Mid-humeral block 2 224 Risk Ratio (M-H, Random, 1.67[0.63,4.43]
95% Cl)

2.7 Ultrasound-guided infraclavicular 8 774 Risk Ratio (M-H, Random, 0.55[0.29, 1.06]

block 95% Cl)

2.8 Neurostimulation-guided infra- 13 888 Risk Ratio (M-H, Random, 1.17[0.77,1.78]

clavicular block 95% Cl)

3 Supplementation required to 17 1412 Risk Ratio (M-H, Random, 0.95[0.62, 1.46]

achieve adequate surgical anaesthe- 95% Cl)

sia

3.1 At 30 minutes post-block assess- 11 861 Risk Ratio (M-H, Random, 0.96 [0.49, 1.86]

ment interval 95% Cl)

3.2 At 15 minutes post-block assess- 3 332 Risk Ratio (M-H, Random, 1.11[0.34, 3.66]

ment interval 95% Cl)

3.3 At 60 minutes post-block assess- 3 219 Risk Ratio (M-H, Random, 0.79[0.48, 1.31]

ment interval 95% Cl)

4 General anaesthesia required to 20 1584 Risk Ratio (M-H, Fixed, 95% 0.66 [0.36, 1.21]

achieve adequate surgical anaesthe- Cl)

sia

4.1 Single-injection axillary block 6 289 Risk Ratio (M-H, Fixed, 95% 0.33[0.13,0.88]
Cl)

4.2 Other block techniques 14 1295 Risk Ratio (M-H, Fixed, 95% 1.17[0.50,2.73]
Cl)

5 Complete sensory block in individ- 11 Risk Ratio (M-H, Random, Subtotals only

ual nerve territories within 30 min- 95% Cl)

utes

5.1 Musculocutaneous nerve (all 11 786 Risk Ratio (M-H, Random, 0.91[0.51, 1.62]

blocks) 95% Cl)

5.2 Musculocutaneous nerve (sin- 3 159 Risk Ratio (M-H, Random, 0.46 [0.27,0.78]

gle-injection axillary block) 95% Cl)

5.3 Axillary nerve (all blocks) 5 300 Risk Ratio (M-H, Random, 0.65[0.25, 1.68]
95% Cl)

5.4 Radial nerve (all blocks) 11 786 Risk Ratio (M-H, Random, 0.91[0.47, 1.76]
95% Cl)

5.5 Median nerve (all blocks) 11 786 Risk Ratio (M-H, Random, 0.99[0.67, 1.45]

95% Cl)

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

5.6 Ulnar nerve (all blocks) 11 786 Risk Ratio (M-H, Random, 0.85[0.52, 1.41]
95% Cl)

5.7 Medial brachial cutaneous nerve 4 278 Risk Ratio (M-H, Random, 1.22[0.63,2.37]

(all blocks) 95% Cl)

5.8 Medial antebrachial cutaneous 4 278 Risk Ratio (M-H, Random, 0.87[0.33, 2.27]

nerve (all blocks) 95% Cl)

6 Tourniquet pain 8 615 Risk Ratio (M-H, Fixed, 95% 0.66 [0.47,0.92]
cl

7 Onset time of adequate surgical 9 726 Mean Difference (IV, Random,  1.93[0.23, 3.64]

anaesthesia (minutes) 95% Cl)

7.1 Neurostimulation-guided infra- 4 335 Mean Difference (IV, Random,  3.85[3.20, 4.50]

clavicular block 95% Cl)

7.2 Ultrasound-guided infraclavicular 5 391 Mean Difference (IV, Random,  0.52[-2.24, 3.27]

block 95% Cl)

8 Duration of postoperative analgesia 9 635 Mean Difference (IV, Random,  3.98 [-6.29, 14.25]

(minutes) 95% Cl)

9 Block performance time (minutes) 12 Mean Difference (IV, Random,  Subtotals only
95% Cl)

9.1 Single-injection axillary block 2 90 Mean Difference (IV, Random,  3.17[1.84, 4.50]
95% CI)

9.2 Multiple-injection axillary block 6 391 Mean Difference (IV, Random, -2.67[-3.36,-1.98]
95% Cl)

9.3 Supraclavicular block 3 260 Mean Difference (IV, Random, -0.81[-1.35,-0.27]
95% Cl)

9.4 Mid-humeral block 2 224 Mean Difference (IV, Random, -4.80 [-6.04,-3.57]
95% Cl)

9.5 Ultrasound-guided infraclavicular 7 501 Mean Difference (IV, Random, -1.61[-2.63,-0.58]

block 95% Cl)

10 Pain associated with block perfor- 8 650 Mean Difference (IV, Random, -0.56 [-1.25, 0.14]

mance (scored 0-10) 95% Cl)

11 Horner's syndrome 11 Odds Ratio (M-H, Fixed, 95% Subtotals only
Cl)

11.1 Block below clavicle 6 514 Odds Ratio (M-H, Fixed, 95% 2.03[0.50, 8.25]
Cl)

11.2 Block above clavicle 5 455 Odds Ratio (M-H, Fixed, 95% 0.09[0.04,0.21]

cl)

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review)
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Analysis 1.1. Comparison 1 Infraclavicular block versus all other blocks, Outcome 1 Adequate surgical anaesthesia.

Study or subgroup Infraclavicular Other blocks Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.1.1 At 30 minutes post-block assessment interval
Arcand 2005 31/39 33/38 —T 6.64% 1.56[0.56,4.34]
Deleuze 2003 45/50 44/50 —H 6.08% 0.83[0.27,2.55]
Ertug 2005 12/15 13/15 e e — 3.81% 1.5[0.29,7.73]
Fleischmann 2003 20/20 16/20 @ ———————+—7— 1.57% 0.11[0.01,1.94]
Frederiksen 2010 38/40 31/40 e — 4.43% 0.22[0.05,0.96]
Fredrickson 2009 28/30 19/30 —_—t 4.62% 0.18[0.04,0.75]
Kapral 1999 18/20 17/20 —tT 3.69% 0.67[0.12,3.57]
Koscielniak-N 2000 16/30 24/29 — 7.56% 2.71[1.12,6.55]
Koscielniak-N 2005 34/40 37/40 —1t 5.08% 2(0.54,7.45]
Koscielniak-N 2009 56/60 46/59 — 6.42% 0.3[0.1,0.87]
Minville 2005 55/60 57/60 o  a— 4.76% 1.67[0.42,6.66]
Minville 2006 47/52 49/52 e a— 4.8% 1.67[0.42,6.62]
Song 2011 11/11 11/11 Not estimable
Tran 2009 38/40 77/80  a— 3.48% 1.33[0.23,7.66]
Subtotal (95% Cl) 507 544 <> 62.95% 0.88[0.51,1.52]
Total events: 449 (Infraclavicular), 474 (Other blocks)
Heterogeneity: Tau?=0.51; Chi*=25.58, df=12(P=0.01); 1>=53.08%
Test for overall effect: Z=0.46(P=0.64)
1.1.2 At 15 minutes post-block assessment interval
Caruselli 2005 11/18 16/18 Tt 4.58% 3.5[0.84,14.61]
De Jose Maria 2008 35/38 38/40 o 3.52% 1.58[0.28,8.94]
Tedore 2009 101/110 91/108 — 8.42% 0.52[0.24,1.11]
Subtotal (95% Cl) 166 166 -~ 16.53% 1.25[0.35,4.42]
Total events: 147 (Infraclavicular), 145 (Other blocks)
Heterogeneity: Tau?=0.81; Chi*=5.86, df=2(P=0.05); 1>=65.88%
Test for overall effect: Z=0.35(P=0.73)
1.1.3 At 60 minutes post-block assessment interval
Heid 2005 29/30 30/30 + 1.32% 3[0.13,70.83]
Niemi 2007 18/29 14/30 — 9.86% 0.71[0.4,1.26]
Rettig 2005 29/30 25/30 S —— 2.66% 0.2[0.02,1.61]
Yang 2010 44/50 43/50 4 6.69% 0.86[0.31,2.37]
Subtotal (95% Cl) 139 140 <> 20.52% 0.72[0.44,1.16]
Total events: 120 (Infraclavicular), 112 (Other blocks)
Heterogeneity: Tau?=0; Chi*=2.36, df=3(P=0.5); I>=0%
Test for overall effect: Z=1.36(P=0.17)
Total (95% CI) 812 850 L 2 100% 0.88[0.6,1.3]
Total events: 716 (Infraclavicular), 731 (Other blocks)
Heterogeneity: Tau?=0.3; Chi*=34.35, df=19(P=0.02); 1*=44.69%
Test for overall effect: Z=0.63(P=0.53)
Test for subgroup differences: Chi*=0.79, df=1 (P=0.67), 1>=0% ‘ ‘ ‘ ‘
Favours other blocks ~ 0.005 0.1 1 10 200 Favours infraclavicular
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Analysis 1.2. Comparison 1 Infraclavicular block versus all other blocks, Outcome
2 Adequate surgical anaesthesia (subgrouped by LA volume and block type).

Study or subgroup Infraclavicular Other blocks Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.2.1 Local anaesthetic volume weight-based or <40 mls
Arcand 2005 31/39 33/38 13.99% 1.56[0.56,4.34]
Frederiksen 2010 38/40 31/40 — 10.89% 0.22[0.05,0.96]
Fredrickson 2009 28/30 19/30 —_— 11.21% 0.18[0.04,0.75]
Koscielniak-N 2000 16/30 24/29 15.02% 2.71[1.12,6.55]
Koscielniak-N 2005 34/40 37/40 11.91% 2(0.54,7.45]
Koscielniak-N 2009 56/60 46/59 — 13.71% 0.3[0.1,0.87]
Song 2011 11/11 11/11 Not estimable
Tran 2009 38/40 77/80 9.23% 1.33[0.23,7.66]
Yang 2010 44/50 43/50 14.04% 0.86[0.31,2.37]
Subtotal (95% Cl) 340 377 100% 0.8[0.38,1.68]
Total events: 296 (Infraclavicular), 321 (Other blocks)
Heterogeneity: Tau?=0.74; Chi*=21.46, df=7(P=0); 1>=67.38%
Test for overall effect: Z=0.58(P=0.56)
1.2.2 Local anaesthetic volume = 40 mls
Deleuze 2003 45/50 44/50 18.59% 0.83[0.27,2.55]
Ertug 2005 12/15 13/15 8.67% 1.5[0.29,7.73]
Kapral 1999 18/20 17/20 —* 8.28% 0.67[0.12,3.57]
Minville 2005 55/60 57/60 12.14% 1.67[0.42,6.66]
Minville 2006 47/52 49/52 12.27% 1.67[0.42,6.62]
Tedore 2009 101/110 91/108 40.05% 0.52[0.24,1.11]
Subtotal (95% Cl) 307 305 100% 0.84[0.52,1.37]
Total events: 278 (Infraclavicular), 271 (Other blocks)
Heterogeneity: Tau?=0; Chi*=3.96, df=5(P=0.56); 1>=0%
Test for overall effect: Z=0.69(P=0.49)
1.2.3 Single-injection axillary block
Ertug 2005 12/15 13/15 42.01% 1.5[0.29,7.73]
Fleischmann 2003 20/20 16/20 @ ———————%— 17.33% 0.11[0.01,1.94]
Kapral 1999 18/20 17/20 —i 40.66% 0.67[0.12,3.57]
Subtotal (95% Cl) 55 55 100% 0.69[0.19,2.45]
Total events: 50 (Infraclavicular), 46 (Other blocks)
Heterogeneity: Tau?=0.3; Chi*=2.6, df=2(P=0.27); 1>=23.16%
Test for overall effect: Z=0.58(P=0.56)
1.2.4 Multiple-injection axillary block
Deleuze 2003 45/50 44/50 18.13% 0.83[0.27,2.55]
Frederiksen 2010 38/40 31/40 s a— 14.33% 0.22[0.05,0.96]
Koscielniak-N 2000 16/30 24/29 21.06% 2.71[1.12,6.55]
Koscielniak-N 2005 34/40 37/40 15.91% 2(0.54,7.45]
Tedore 2009 101/110 91/108 22.6% 0.52[0.24,1.11]
Tran 2009 38/40 39/40 E— 7.98% 2[0.19,21.18]
Subtotal (95% Cl) 310 307 100% 0.98[0.45,2.15]
Total events: 272 (Infraclavicular), 266 (Other blocks)
Heterogeneity: Tau?=0.56; Chi?=13.27, df=5(P=0.02); 1*=62.31%
Test for overall effect: Z=0.05(P=0.96)
1.2.5 Supraclavicular block ‘ ‘ ‘ ‘
Favours other blocks ~ 0.005 0.1 10 200 Favours infraclavicular
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Study or subgroup Infraclavicular Other blocks Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Arcand 2005 31/39 33/38 —T 21.09% 1.56[0.56,4.34]
De Jose Maria 2008 35/38 38/40 e 11.79% 1.58[0.28,8.94]
Fredrickson 2009 28/30 19/30 —_— 15.18% 0.18[0.04,0.75]
Koscielniak-N 2009 56/60 46/59 — 20.44% 0.3[0.1,0.87]
Tran 2009 38/40 38/40 e e— 10.3% 1[0.15,6.76]
Yang 2010 44/50 43/50 —a— 21.2% 0.86[0.31,2.37]
Subtotal (95% Cl) 257 257 L _g 100% 0.68[0.33,1.4]
Total events: 232 (Infraclavicular), 217 (Other blocks)
Heterogeneity: Tau?=0.37; Chi*=9.48, df=5(P=0.09); 1>=47.25%
Test for overall effect: Z=1.05(P=0.29)
1.2.6 Mid-humeral block
Minville 2005 55/60 57/60 —i— 49.74% 1.67[0.42,6.66]
Minville 2006 47/52 49/52 —— 50.26% 1.67[0.42,6.62]
Subtotal (95% CI) 112 112 e 100% 1.67[0.63,4.43]
Total events: 102 (Infraclavicular), 106 (Other blocks)
Heterogeneity: Tau?=0; Chi*=0, df=1(P=1); 1*=0%
Test for overall effect: Z=1.02(P=0.31)
1.2.7 Ultrasound-guided infraclavicular block
Arcand 2005 31/39 33/38 T 17.55% 1.56[0.56,4.34]
De Jose Maria 2008 35/38 38/40 e 9.64% 1.58[0.28,8.94]
Frederiksen 2010 38/40 31/40 s a— 11.98% 0.22[0.05,0.96]
Fredrickson 2009 28/30 19/30 —_— 12.49% 0.18[0.04,0.75]
Koscielniak-N 2009 56/60 46/59 — 16.99% 0.3[0.1,0.87]
Song 2011 11/11 11/11 Not estimable
Tedore 2009 101/110 91/108 —— 21.83% 0.52[0.24,1.11]
Tran 2009 38/40 77/80 R a— 9.52% 1.33[0.23,7.66]
Subtotal (95% Cl) 368 406 o 100% 0.55[0.29,1.06]
Total events: 338 (Infraclavicular), 346 (Other blocks)
Heterogeneity: Tau?=0.35; Chi?=11.53, df=6(P=0.07); 1*=47.95%
Test for overall effect: Z=1.79(P=0.07)
1.2.8 Neurostimulation-guided infraclavicular block
Caruselli 2005 11/18 16/18 T 6.78% 3.5[0.84,14.61]
Deleuze 2003 45/50 44/50 — 9.68% 0.83[0.27,2.55]
Ertug 2005 12/15 13/15 — Tt 5.44% 1.5[0.29,7.73]
Fleischmann 2003 20/20 16/20 @ ——————+———7— 2.03% 0.11[0.01,1.94]
Heid 2005 29/30 30/30 + 1.68% 3[0.13,70.83]
Kapral 1999 18/20 17/20 —tT 5.23% 0.67[0.12,3.57]
Koscielniak-N 2000 16/30 24/29 — 13.04% 2.71[1.12,6.55]
Koscielniak-N 2005 34/40 37/40 — 7.7% 2(0.54,7.45]
Minville 2005 55/60 57/60 s — 7.11% 1.67[0.42,6.66]
Minville 2006 47/52 49/52 — Tt 7.16% 1.67[0.42,6.62]
Niemi 2007 18/29 14/30 — 19.55% 0.71[0.4,1.26]
Rettig 2005 29/30 25/30 S e—— 3.6% 0.2[0.02,1.61]
Yang 2010 44/50 43/50 —H 11% 0.86[0.31,2.37]
Subtotal (95% Cl) 444 444 <> 100% 1.17[0.77,1.78]
Total events: 378 (Infraclavicular), 385 (Other blocks)
Heterogeneity: Tau?=0.15; Chi*=16.58, df=12(P=0.17); 1>=27.63%
Test for overall effect: Z=0.73(P=0.47) ‘ ‘ ‘ ‘
Favours other blocks ~ 0.005 0.1 1 10 200 Favours infraclavicular
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Analysis 1.3. Comparison 1 Infraclavicular block versus all other blocks,
Outcome 3 Supplementation required to achieve adequate surgical anaesthesia.

Study or subgroup Infraclavicular Other blocks Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.3.1 At 30 minutes post-block assessment interval
Arcand 2005 8/39 5/38  — 8.16% 1.56[0.56,4.34]
Deleuze 2003 5/50 6/50 — 7.47% 0.83[0.27,2.55]
Frederiksen 2010 2/40 9/40 —t— 5.46% 0.22[0.05,0.96]
Fredrickson 2009 2/30 10/30 B 5.64% 0.2[0.05,0.84]
Kapral 1999 2/20 0/20 1.82% 5[0.26,98]
Koscielniak-N 2000 14/30 5/29 — 9.26% 2.71[1.12,6.55]
Koscielniak-N 2005 5/40 3/40 —_— 6% 1.67[0.43,6.51]
Koscielniak-N 2009 4/60 13/59 — 7.88% 0.3[0.1,0.87]
Minville 2005 4/60 2/60 I s — 4.63% 2[0.38,10.51]
Minville 2006 4/52 2/52 I s — 4.66% 2[0.38,10.45]
Song 2011 0/11 0/11 Not estimable
Subtotal (95% Cl) 432 429 - 60.98% 0.96[0.49,1.86]
Total events: 50 (Infraclavicular), 55 (Other blocks)
Heterogeneity: Tau?=0.65; Chi?>=22.71, df=9(P=0.01); 1*=60.37%
Test for overall effect: Z=0.13(P=0.89)
1.3.2 At 15 minutes post-block assessment interval
Caruselli 2005 4/18 1/18 B 3.28% 4[0.49,32.39]
De Jose Maria 2008 3/38 2/40 s a— 4.36% 1.58[0.28,8.94]
Tedore 2009 8/110 15/108 — 9.84% 0.52[0.23,1.18]
Subtotal (95% Cl) 166 166 ~a— 17.48% 1.11[0.34,3.66]
Total events: 15 (Infraclavicular), 18 (Other blocks)
Heterogeneity: Tau?=0.56; Chi*=3.92, df=2(P=0.14); 1>=49.03%
Test for overall effect: Z=0.17(P=0.87)
1.3.3 At 60 minutes post-block assessment interval
Heid 2005 1/30 0/30 1.63% 3[0.13,70.83]
Niemi 2007 11/29 16/30 — 12.03% 0.71[0.4,1.26]
Yang 2010 6/50 6/50 s 7.88% 1[0.35,2.89]
Subtotal (95% Cl) 109 110 L 4 21.54% 0.79[0.48,1.31]
Total events: 18 (Infraclavicular), 22 (Other blocks)
Heterogeneity: Tau?=0; Chi*=1.05, df=2(P=0.59); 1>=0%
Test for overall effect: Z=0.9(P=0.37)
Total (95% CI) 707 705 <& 100% 0.95[0.62,1.46]
Total events: 83 (Infraclavicular), 95 (Other blocks)
Heterogeneity: Tau?=0.31; Chi*=28.01, df=15(P=0.02); 1>=46.44%
Test for overall effect: Z=0.23(P=0.82)
Test for subgroup differences: Chi*=0.36, df=1 (P=0.84), 1>=0% ‘ ‘ ‘ ‘
Favours infraclavicular ~ 0-01 0.1 1 10 100 Favours other blocks
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Study or subgroup Infraclavicular All other blocks Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.4.1 Single-injection axillary block
Ertug 2005 3/15 2/15 e e a— 8.16% 1.5[0.29,7.73]
Fleischmann 2003 0/20 420 @ ———————%—T— 18.36% 0.11[0.01,1.94]
Heid 2005 0/30 0/30 Not estimable
Kapral 1999 0/20 3/20 . S—— 14.28% 0.14{0.01,2.6]
Niemi 2007 0/29 0/30 Not estimable
Rettig 2005 1/30 5/30 . —— 20.4% 0.2[0.02,1.61]
Subtotal (95% CI) 144 145 P 61.2% 0.33[0.13,0.88]
Total events: 4 (Infraclavicular), 14 (All other blocks)
Heterogeneity: Tau?=0; Chi*=4.36, df=3(P=0.23); 1’=31.15%
Test for overall effect: Z=2.21(P=0.03)
1.4.2 Other block techniques
Arcand 2005 0/39 0/38 Not estimable
Caruselli 2005 3/18 1/18 — Tt 4.08% 3[0.34,26.19]
Deleuze 2003 0/50 0/50 Not estimable
Frederiksen 2010 0/40 0/40 Not estimable
Fredrickson 2009 0/30 1/30 6.12% 0.33[0.01,7.87]
Koscielniak-N 2000 0/30 0/29 Not estimable
Koscielniak-N 2005 1/40 0/40 2.04% 3[0.13,71.51]
Koscielniak-N 2009 0/60 0/59 Not estimable
Minville 2005 1/60 1/60 4.08% 1[0.06,15.62]
Minville 2006 1/52 1/52 4.08% 1[0.06,15.57]
Song 2011 0/11 0/11 Not estimable
Tedore 2009 1/110 1/108 4.12% 0.98[0.06,15.5]
Tran 2009 2/40 3/80 R a— 8.16% 1.33[0.23,7.66]
Yang 2010 0/50 1/50 6.12% 0.33[0.01,7.99]
Subtotal (95% CI) 630 665 - 38.8% 1.17[0.5,2.73]
Total events: 9 (Infraclavicular), 9 (All other blocks)
Heterogeneity: Tau?=0; Chi?=2.33, df=7(P=0.94); 1>=0%
Test for overall effect: Z=0.37(P=0.71)
Total (95% CI) 774 810 L _d 100% 0.66[0.36,1.21]
Total events: 13 (Infraclavicular), 23 (All other blocks)
Heterogeneity: Tau?=0; Chi*=8.77, df=11(P=0.64); 1>=0%
Test for overall effect: Z=1.34(P=0.18)
Test for subgroup differences: Chi*=3.66, df=1 (P=0.06), 1’=72.71% ‘ ‘ ‘ ‘
Favours infraclavicular ~ 0.005 0.1 1 10 200 Favours all other blocks
Analysis 1.5. Comparison 1 Infraclavicular block versus all other blocks, Outcome
5 Complete sensory block in individual nerve territories within 30 minutes.
Study or subgroup Infraclavicular Other blocks Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Musculocutaneous nerve (all blocks)
Arcand 2005 38/39 36/38 —_— T 5.01% 0.49[0.05,5.15]
Deleuze 2003 49/50 50/50 3% 3[0.13,71.92]
Favours other blocks ~ 0-005 0.1 1 10 200 Favours infraclavicular
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Study or subgroup Infraclavicular Other blocks Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Fleischmann 2003 20/20 12/20 ———————+——— 3.78% 0.06[0,0.96]
Fredrickson 2009 27/30 28/30 L — 8.14% 1.5[0.27,8.34]
Heid 2005 21/30 10/30 —— 21.33% 0.45[0.25,0.82]
Koscielniak-N 2000 26/30 28/29 I S S— 5.89% 3.87[0.46,32.57]
Koscielniak-N 2009 58/60 58/59 I s S—— 4.96% 1.97[0.18,21.11]
Niemi 2007 18/29 9/30 —— 22.62% 0.54[0.32,0.91]
Song 2011 11/11 11/11 Not estimable
Tran 2008 30/35 33/35 R 9.19% 2.5[0.52,12.03]
Tran 2009 33/40 72/80 T 16.07% 1.75[0.68,4.48]
Subtotal (95% Cl) 374 412 <> 100% 0.91[0.51,1.62]
Total events: 331 (Infraclavicular), 347 (Other blocks)
Heterogeneity: Tau?=0.32; Chi?=17.15, df=9(P=0.05); 1*=47.51%
Test for overall effect: Z=0.33(P=0.74)
1.5.2 Musculocutaneous nerve (single-injection axillary block)
Fleischmann 2003 20/20 12/20 ———————+———— 3.44% 0.06[0,0.96]
Heid 2005 21/30 10/30 - 44.46% 0.45[0.25,0.82]
Niemi 2007 18/29 9/30 E = 52.1% 0.54[0.32,0.91]
Subtotal (95% Cl) 79 80 <> 100% 0.46[0.27,0.78]
Total events: 59 (Infraclavicular), 31 (Other blocks)
Heterogeneity: Tau?=0.07; Chi*=2.86, df=2(P=0.24); 1>=30.17%
Test for overall effect: Z=2.88(P=0)
1.5.3 Axillary nerve (all blocks)
Fleischmann 2003 15/20 0/20 —— 24.55% 0.27[0.13,0.55]
Heid 2005 20/30 9/30 —— 26.05% 0.48[0.27,0.83]
Koscielniak-N 2000 22/30 14/29 — 24.85% 0.52[0.26,1.03]
Koscielniak-N 2009 37/60 51/59 —— 24.56% 2.83[1.38,5.81]
Song 2011 11/11 11/11 Not estimable
Subtotal (95% CI) 151 149 - 100% 0.65[0.25,1.68]
Total events: 105 (Infraclavicular), 85 (Other blocks)
Heterogeneity: Tau?=0.81; Chi*>=23.98, df=3(P<0.0001); 1>=87.49%
Test for overall effect: Z=0.88(P=0.38)
1.5.4 Radial nerve (all blocks)
Arcand 2005 29/39 35/38 | — 12.07% 3.25[0.97,10.9]
Deleuze 2003 49/50 48/50 B 5.62% 0.5[0.05,5.34]
Fleischmann 2003 19/20 17/20 —_——T 6.34% 0.33[0.04,2.94]
Fredrickson 2009 25/30 28/30 o 9.52% 2.5[0.53,11.89]
Heid 2005 24/30 11/30 — 15.94% 0.32[0.15,0.68]
Koscielniak-N 2000 25/30 27/29 I 9.53% 2.42[0.51,11.48]
Koscielniak-N 2009 58/60 57/59 s — 7.44% 0.98[0.14,6.75]
Niemi 2007 16/29 13/30 — 18.08% 0.79[0.47,1.32]
Song 2011 11/11 11/11 Not estimable
Tran 2008 34/35 25/35 e S— 7.09% 0.1[0.01,0.74]
Tran 2009 37/40 78/80 S B — 8.38% 3[0.52,17.24]
Subtotal (95% Cl) 374 412 <o 100% 0.91[0.47,1.76]
Total events: 327 (Infraclavicular), 350 (Other blocks)
Heterogeneity: Tau?=0.56; Chi*=21.96, df=9(P=0.01); 1*=59.01%
Test for overall effect: Z=0.28(P=0.78)
1.5.5 Median nerve (all blocks) ‘ ‘ ‘ ‘
Favours other blocks ~ 0.005 0.1 1 10 200 Favours infraclavicular
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Study or subgroup Infraclavicular Other blocks Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Arcand 2005 35/39 33/38 e 9.32% 0.78[0.23,2.68]
Deleuze 2003 49/50 50/50 + 1.46% 3[0.13,71.92]
Fleischmann 2003 20/20 18/20 e e 1.66% 0.2[0.01,3.92]
Fredrickson 2009 28/30 26/30 —tT 5.51% 0.5[0.1,2.53]
Heid 2005 20/30 24/30 T 17.93% 1.67[0.69,4]
Koscielniak-N 2000 28/30 28/29 S 2.66% 1.93[0.19,20.18]
Koscielniak-N 2009 60/60 53/59 ——+—— 1.8% 0.08[0,1.31]
Niemi 2007 17/29 20/30 —— 29.59% 1.24[0.64,2.42]
Song 2011 11/11 11/11 Not estimable
Tran 2008 27/35 23/35 — 23.22% 0.67[0.31,1.43]
Tran 2009 37/40 76/80 — T 6.86% 1.5[0.35,6.38]
Subtotal (95% Cl) 374 412 L 4 100% 0.99[0.67,1.45]
Total events: 332 (Infraclavicular), 362 (Other blocks)
Heterogeneity: Tau?=0.01; Chi*>=9.32, df=9(P=0.41); 1>=3.47%
Test for overall effect: Z=0.06(P=0.95)
1.5.6 Ulnar nerve (all blocks)
Arcand 2005 27/39 29/38 T 14.87% 1.3[0.62,2.72]
Deleuze 2003 45/50 46/50 — 9.28% 1.25[0.36,4.38]
Fleischmann 2003 18/20 18/20 R e— 5.49% 1[0.16,6.42]
Fredrickson 2009 27/30 19/30 — 10.02% 0.27[0.08,0.88]
Heid 2005 21/30 13/30 —+ 16.32% 0.53[0.28,0.99]
Koscielniak-N 2000 20/30 28/29 —_— 4.95% 9.67[1.32,70.81]
Koscielniak-N 2009 60/60 49/59 ‘—’7 2.79% 0.05[0,0.78]
Niemi 2007 16/29 19/30 T 16.45% 1.22[0.66,2.27]
Song 2011 11/11 11/11 Not estimable
Tran 2008 28/35 24/35 — 13.81% 0.64[0.28,1.45]
Tran 2009 38/40 77/80  n a— 6.02% 1.33[0.23,7.66]
Subtotal (95% Cl) 374 412 < 100% 0.85[0.52,1.41]
Total events: 311 (Infraclavicular), 333 (Other blocks)
Heterogeneity: Tau?=0.3; Chi*=19.35, df=9(P=0.02); 1>=53.48%
Test for overall effect: Z=0.62(P=0.53)
1.5.7 Medial brachial cutaneous nerve (all blocks)
Fleischmann 2003 20/20 14/20 ~ 4.96% 0.08[0,1.28]
Heid 2005 9/30 13/30 E 40.34% 1.24[0.84,1.83]
Koscielniak-N 2000 18/30 27/29 —— 15.06% 5.8[1.42,23.69]
Koscielniak-N 2009 35/60 33/59 '!' 39.63% 0.95[0.62,1.43]
Subtotal (95% Cl) 140 138 ‘ 100% 1.22[0.63,2.37]
Total events: 82 (Infraclavicular), 87 (Other blocks)
Heterogeneity: Tau?=0.24; Chi*=9.61, df=3(P=0.02); 1>=68.78%
Test for overall effect: Z=0.59(P=0.55)
1.5.8 Medial antebrachial cutaneous nerve (all blocks)
Fleischmann 2003 19/20 17/20 —_— 19.56% 0.33[0.04,2.94]
Heid 2005 28/30 27/30 — 31.47% 0.67[0.12,3.71]
Koscielniak-N 2000 27/30 29/29 S — 10.87% 6.77[0.37,125.65]
Koscielniak-N 2009 57/60 56/59 + 38.11% 0.98[0.21,4.68]
Subtotal (95% Cl) 140 138 ‘ 100% 0.87[0.33,2.27]
Total events: 131 (Infraclavicular), 129 (Other blocks)
Heterogeneity: Tau?=0; Chi*=2.83, df=3(P=0.42); 1>=0%
Test for overall effect: Z=0.29(P=0.77) ‘ ‘ ‘ ‘
Favours other blocks ~ 0.005 0.1 1 10 200 Favours infraclavicular
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Analysis 1.6. Comparison 1 Infraclavicular block versus all other blocks, Outcome 6 Tourniquet pain.

Study or subgroup Infraclavicular All other blocks Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Deleuze 2003 0/50 0/50 Not estimable
Ertug 2005 2/12 3/13 e e E— 5.14% 0.72[0.14,3.61]
Frederiksen 2010 21/39 25/38 - 45.17% 0.82[0.57,1.19]
Fredrickson 2009 0/30 1/30 4 2.68% 0.33[0.01,7.87]
Koscielniak-N 2000 1/30 4/29 + 7.26% 0.24[0.03,2.04]
Koscielniak-N 2009 5/60 6/59 e E— 10.79% 0.82[0.26,2.54]
Minville 2005 6/55 9/51 — T 16.66% 0.62[0.24,1.61]
Minville 2006 2/34 7/35 — 12.31% 0.29[0.07,1.32]
Total (95% CI) 310 305 <& 100% 0.66[0.47,0.92]
Total events: 37 (Infraclavicular), 55 (All other blocks)
Heterogeneity: Tau?=0; Chi*=3.61, df=6(P=0.73); 1>=0%
Test for overall effect: Z=2.43(P=0.02) ‘ ‘ ‘ ‘

Favours infraclavicular 0.05 02 1 5 20 Favours all other blocks

Analysis 1.7. Comparison 1 Infraclavicular block versus all other blocks,

Outcome 7 Onset time of adequate surgical anaesthesia (minutes).

Study or subgroup Infraclavicular All other blocks Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.7.1 Neurostimulation-guided infraclavicular block
Fleischmann 2003 15 14 (5) 16 12 (3) S s S— 11.96% 2[-0.93,4.93]
Koscielniak-N 2005 40 20 (10) 40 18 (9) + 8.78% 2[-2.17,6.17]
Minville 2005 60 15(2) 60 11(2) —— 17.89% 4[3.28,4.72]
Minville 2006 52 13(7) 52 9(3) I a— 14.52% 4[1.93,6.07]
Subtotal *** 167 168 > 53.15% 3.85[3.2,4.5]
Heterogeneity: Tau?=0; Chi*=2.48, df=3(P=0.48); 1>=0%
Test for overall effect: Z=11.6(P<0.0001)
1.7.2 Ultrasound-guided infraclavicular block
Frederiksen 2010 40 20(9.9) 40 17.9(8.9) * 8.87% 2.1[-2.03,6.23]
Fredrickson 2009 30 21(7.1) 30 22 (9.4) * 8.68% -1[-5.22,3.22]
Koscielniak-N 2009 60 19 (8.3) 59 22.7(12.4) ‘—'7 9.64% -3.7[-7.5,0.1]
Song 2011 11 7.7(8.8) 11 1.4(2.3) 4‘} 6.51% 6.3[0.92,11.68]
Tran 2009 37 18.5(5.8) 73 18 (7.4) s a— 13.15% 0.5[-2.02,3.02]
Subtotal *** 178 213 e 46.85% 0.52[-2.24,3.27]
Heterogeneity: Tau?=5.8; Chi*=10.17, df=4(P=0.04); 1>=60.66%
Test for overall effect: Z=0.37(P=0.71)
Total *** 345 381 - 100% 1.93[0.23,3.64]
Heterogeneity: Tau?=4.1; Chi*=28.5, df=8(P=0); 1>=71.93%
Test for overall effect: Z=2.22(P=0.03)
Test for subgroup differences: Chi?=5.35, df=1 (P=0.02), 1>=81.3%

Favours infraclavicular 5 25 0 25 5 Favours all other blocks
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Analysis 1.8. Comparison 1 Infraclavicular block versus all other
blocks, Outcome 8 Duration of postoperative analgesia (minutes).

Study or subgroup Infraclavicular All other blocks Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI

Arcand 2005 39 434 (167) 38 471 (215) _— 1.37% -37[-123.14,49.14]
De Jose Maria 2008 40 360 (120) 40 390 (120) —t 3.47% -30[-82.59,22.59]
Fleischmann 2003 15 343 (60) 16 352 (48) —t 6.02% -9[-47.41,29.41]
Kapral 1999 20 180 (40) 20 180 (38) —t 12.27% 0[-24.18,24.18]
Koscielniak-N 2000 20 820.2 15 756.4 S . E— 0.95% 63.8(-40.23,167.83]

(161.8) (150.4)
Minville 2005 60 230 (9) 60 220 (10) ‘l 36.83% 10[6.6,13.4]
Minville 2006 52 229 (10) 52 230 (10) # 36.43% -1[-4.84,2.84]
Rettig 2005 25 911.6 27 895.7 } o 0.91% 15.9[-90.32,122.12]

(217.6) (167.8)
Yang 2010 49 877 (175) a7 763 (202) ‘ —_—t 1.75% 114(38.26,189.74]
Total *** 320 315 # 100% 3.98[-6.29,14.25]
Heterogeneity: Tau?=71.48; Chi?=30.16, df=8(P=0); 1>=73.47% ‘
Test for overall effect: Z=0.76(P=0.45) ‘

Favours all other blocks -100-50 0 50 100 Favours infraclavicular

Analysis 1.9. Comparison 1 Infraclavicular block versus all
other blocks, Outcome 9 Block performance time (minutes).

Study or subgroup Infraclavicular Other blocks Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
1.9.1 Single-injection axillary block
Ertug 2005 15 17.5(3.6) 15 15.4(2.6) T 28.59% 2.1[-0.15,4.35]
Rettig 2005 30 9.5 (2.7) 30 5.9 (1.8) —— 71.41% 3.6[2.44,4.76]
Subtotal *** 45 45 e 100% 3.17[1.84,4.5]
Heterogeneity: Tau?=0.29; Chi*=1.35, df=1(P=0.25); 1>=25.97%
Test for overall effect: Z=4.68(P<0.0001)
1.9.2 Multiple-injection axillary block
Frederiksen 2010 40 4.3(1) 40 7.1(1.8) —— 25.42% -2.8[-3.44,-2.16]
Koscielniak-N 2000 30 10.8 (1.7) 29 11.8 (3) — 15.7% -1[-2.25,0.25]
Koscielniak-N 2005 40 4(1) 40 7(2) —— 24.46% -3[-3.69,-2.31]
Song 2011 11 10.4 (2.3) 11 13.2(2.2) s — 9.49% -2.78[-4.66,-0.9]
Tran 2008 35 3.9(2.3) 35 8(3.9) — 12.79% -4.13[-5.63,-2.63]
Tran 2009 40 6.2 (4.5) 40 8.5(2.3) —t 12.13% -2.3[-3.87,-0.73]
Subtotal *** 196 195 L 2 100% -2.67[-3.36,-1.98]
Heterogeneity: Tau?=0.38; Chi*=11.62, df=5(P=0.04); 1*=56.97%
Test for overall effect: Z=7.61(P<0.0001)
1.9.3 Supraclavicular block
Fredrickson 2009 30 1.7 (0.5 30 2.8(1.5) o 45.41% -1.16[-1.71,-0.61]
Koscielniak-N 2009 60 5(1 60 5.7(1.6) - 43.85% -0.7[-1.27,-0.13]
Tran 2009 40 6.2 (4.5) 40 6(2.1) — T 10.74% 0.2[-1.34,1.74]
Subtotal *** 130 130 L 2 100% -0.81[-1.35,-0.27]
Heterogeneity: Tau?=0.09; Chi?=3.25, df=2(P=0.2); 1*=38.55%
Test for overall effect: Z=2.95(P=0) ‘ ‘

Favours infraclavicular 5 25 0 25 5 Favours other blocks

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

61



- Coch rane Trusted evidence.
G Li b rary l;lef;:r:l:gat:te;.lslon& Cochrane Database of Systematic Reviews
Study or subgroup Infraclavicular Other blocks Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.9.4 Mid-humeral block
Minville 2005 60 4.5(2) 60 9.8(3 B = 61.8% -5.3[-6.21,-4.39]
Minville 2006 52 6(4) 52 10 (4 —— 38.2% -4[-5.54,-2.46]
Subtotal *** 112 112 N 100% -4.8[-6.04,-3.57]
Heterogeneity: Tau?=0.43; Chi*=2.03, df=1(P=0.15); 1>=50.77%
Test for overall effect: Z=7.6(P<0.0001)
1.9.5 Ultrasound-guided infraclavicular block
Ertug 2005 15 17.5(3.6) 15 15.4(2.6) T 9.79% 2.1[-0.15,4.35]
Frederiksen 2010 40 4.3(1) 40 7.1(1.8) —— 17.27% -2.8[-3.44,-2.16]
Fredrickson 2009 30 1.7(0.5) 30 2.8(1.5) — 17.56% -1.16[-1.71,-0.61]
Koscielniak-N 2009 60 5(1.6) 59 5.7(1.6) — 17.49% -0.7[-1.27,-0.13]
Song 2011 11 10.4 (2.3) 11 13.2(2.2) — 11.39% -2.78[-4.66,-0.9]
Tran 2008 35 3.9(2.3) 35 8(3.9) — 13.24% -4.13[-5.63,-2.63]
Tran 2009 40 6.2 (4.5) 80 7.3(2.5) — 13.26% -1.05[-2.55,0.45]
Subtotal *** 231 270 - 100% -1.61[-2.63,-0.58]
Heterogeneity: Tau?=1.47; Chi*>=48.59, df=6(P<0.0001); 1>=87.65%
Test for overall effect: Z=3.08(P=0) ‘ ‘ ‘
Favours infraclavicular 5 2.5 0 25 Favours other blocks

Analysis 1.10. Comparison 1 Infraclavicular block versus all other blocks,
Outcome 10 Pain associated with block performance (scored 0-10).

Study or subgroup Infraclavicular All other blocks Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Arcand 2005 39 2(2) 38 2(2) 13.48% 0[-0.89,0.89]
Frederiksen 2010 40 2.1(6.1) 40 1.2 (4.9) # 5.61% 0.9[-1.52,3.32]
Fredrickson 2009 30 2.4(1.7) 30 3.3(2.5) e e— 12.22% -0.9[-1.98,0.18]
Koscielniak-N 2000 30 1.6 (1.1) 29 1.1(1.2) T+ 15.41% 0.5[-0.09,1.09]
Koscielniak-N 2005 40 1.7(1.3) 40 3.2(2.5) e e— 13.61% -1.5[-2.37,-0.63]
Minville 2006 52 1.9(1.8) 52 3.5(2.7) e 13.56% -1.6[-2.48,-0.72]
Tran 2008 35 2.7(2) 35 4.2(2.6) e e— 12.22% -1.47[-2.55,-0.39]
Tran 2009 40 2.4(2.3) 80 2.2(1.9) e a— 13.9% 0.2[-0.63,1.03]
Total *** 306 344 - 100% -0.56[-1.25,0.14]
Heterogeneity: Tau?=0.73; Chi*>=30.65, df=7(P<0.0001); 1>=77.16%
Test for overall effect: Z=1.56(P=0.12)

1 0 1 Favours all other blocks

Favours infraclavicular

Analysis 1.11. Comparison 1 Infraclavicular block versus all other blocks, Outcome 11 Horner's syndrome.

Study or subgroup Infraclavicular All other blocks 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.11.1 Block below clavicle
Deleuze 2003 2/50 0/50 + } 16.36% 5.21[0.24,111.24]
Heid 2005 0/30 130 4—H 50.78% 0.32[0.01,8.24]
Favoursinfraclav 01 0.2 0.5 1 2 5 10 Favours all other blocks
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Study or subgroup Infraclavicular All other blocks 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Minville 2005 0/60 0/60 Not estimable
Minville 2006 0/52 0/52 Not estimable
Rettig 2005 1/30 0/30 } 16.37% 3.1[0.12,79.23]
Tran 2008 1/35 0/35 } 16.49% 3.09[0.12,78.41]
Subtotal (95% Cl) 257 257 e — 100% 2.03[0.5,8.25]
Total events: 4 (Infraclavicular), 1 (All other blocks)
Heterogeneity: Tau?=0; Chi*=1.73, df=3(P=0.63); 1>=0%
Test for overall effect: Z=0.99(P=0.32)
1.11.2 Block above clavicle
Caruselli 2005 0/18 1/18 4 t 2.74% 0.32[0.01,8.27]
De Jose Maria 2008 0/40 0/40 Not estimable
Koscielniak-N 2009 0/60 17/59 ‘— 32.83% 0.02[0,0.34]
Tran 2009 2/40 15/80 ‘—% 17.82% 0.23[0.05,1.05]
Yang 2010 4/50 27/50 ‘— 46.6% 0.07[0.02,0.24]
Subtotal (95% ClI) 208 247 — 100% 0.09[0.04,0.21]
Total events: 6 (Infraclavicular), 60 (All other blocks)
Heterogeneity: Tau?=0; Chi*=3.16, df=3(P=0.37); 1?=5.13%
Test for overall effect: Z=5.59(P<0.0001)
Test for subgroup differences: Chi*=13.93, df=1 (P=0), 1>=92.82%
Favoursinfraclav 01 0.2 0.5 1 2 5 10 Favours all other blocks
ADDITIONAL TABLES
Table 1. Complications of block procedurea
Complication Infraclavicular Allother blocks  Overall rate RR (95% CI) € P value
block
Pneumothorax 0/558(0) 2/557 (0.4) 2/1115(0.2) 0.20(0.01, 4.06) 0.29
Vascular puncture 36/653 (5.5) 47/691 (6.8) 83/1344 (6.2) 0.79(0.53,1.18) 0.25
Horner's syndrome 10/465 (2.2) 61/504 (12.1) 71/969 (7.3) 0.19(0.10, 0.35) <0.0001
Transient neurological 12/470 (2.6) 9/509 (1.8) 21/979 (2.1) 1.35(0.56, 3.25) 0.51
deficit
Systemic LAD toxicity 1/412 (0.2) 3/542 (0.7) 4/954 (0.4) 0.37 (0.04, 3.50) 0.38
Phrenic nerve palsy 0/60 (0) 7/59 (11.9) 7/119 (5.9) 0.07 (0.00, 1.12) 0.06
a. All complication rates are reported as n/N (%).
b. LA: local anaesthetic.
c. RR: risk ratio with respect to infraclavicular block, Cl: confidence interval.
Table 2. Success rate of surgical anaesthesia
Study Infraclavicular block (%)  All other blocks (%)
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Table 2. Success rate of surgical anaesthesia (continved)

Arcand 2005 79.5 86.8
Caruselli 2005 61.1 88.9
De Jose Maria 2008 92.1 95.0
Deleuze 2003 90.0 88.0
Ertug 2005 80.0 86.7
Fleischmann 2003 100.0 80.0
Frederiksen 2010 95 77.5
Fredrickson 2009 93.3 63.3
Heid 2005 96.7 100.0
Kapral 1999 90.0 85.0
Koscielniak-N 2000 53.3 82.8
Koscielniak-N 2005 85.0 92.5
Koscielniak-N 2009 93.3 78.0
Minville 2005 91.7 95.0
Minville 2006 90.4 94.2
Niemi 2007 62.1 46.7
Rettig 2005 96.7 83.3
Song 2011 100 100
Tedore 2009 91.8 84.3
Tran 2009 95.0 96.3
Yang 2010 88.0 86.0
Overall 88.2 86.0

APPENDICES

Appendix 1. MEDLINE search strategy (via OvidSP)

1. (((an?esth* or analg*) adj3 regional) or ((nerve or plexus or brachial) and (block* or an?esthe* or analg*))).mp. or (exp Brachial Plexus/

and (exp Anesthesia, Conduction/ or exp Analgesia/))

2. ((infraclavicul* or coracoids*) and (axillar* or interscalene or supraclavicular or brachial or humeral)).mp.

3.1and3
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Appendix 2. EMBASE search strategy (via OvidSP)

1.(((an?esth* or analg*) adj3 regional) or ((nerve or plexus or brachial) and (block* or an?esthe* or analg*))).mp. or exp regional anesthesia/
2. ((infraclavicul* or coracoids*) and (axillar* or interscalene or supraclavicular or brachial or humeral)).mp.

3.1and2

Appendix 3. CENTRAL search strategy

#1 MeSH descriptor Brachial Plexus explode all trees

#2 MeSH descriptor Anesthesia, Conduction explode all trees
#3 MeSH descriptor Analgesia explode all trees

#4 (#1 AND (#2 OR #3))

(an?esth* or analg®) near regional) or ((nerve or plexus or brachial) and (block* or an?esthe* or analg*))

#4 OR #5)

#5 (
#6 (
#7 ((infraclavicul® or coracoids*) and (axillar* or interscalene or supraclavicular or brachial or humeral))
#8 (

#6 AND #7)

WHAT'S NEW

Date Event

Description

8 August 2013 New search has been performed

In the previous version (Chin 2010), the databases were searched
until September 2008. For this update, we re-ran the searches
until 7 June 2013.

The risk of bias tool was updated.
The abstract and plain language summary were updated.

The discussion section was updated.

8 August 2012 New citation required and conclusions

have changed

This review is an update of the previous Cochrane systematic re-
view (Chin 2010) that included 15 randomized controlled trials
(RCTs).

Two new authors, Sanjib Das Adhikary and Husni Alakkad, have
replaced the previous authors Veerabadran Velayutham and Vic-
tor Chee in updating this version.

We identified 13 potential new papers, we included seven stud-
ies that met our inclusion criteria. We excluded two papers which
were non-RCTs and two studies which did not examine the out-
comes of interest in this review. Two additional studies were only
published as abstracts and were not included or analysed as da-
ta and methodological details were lacking.

In general our review reaches the same primary conclusions as
Chin 2010. However the inclusion of more trials increased the
precision of the estimates of the relative risk of inadequate sur-
gical anaesthesia, and removed some of the slight differences in
secondary outcomes and subgroup analyses that had been not-
ed in the previous review (Chin 2010), e.g. risk of requiring sup-
plementation, risk of inadequate surgical anaesthesia in stud-
ies using weight-based local anaesthetic dosing. We also applied
several additional sensitivity and subgroup analyses, which sup-
ported the overall results.

HISTORY

Protocol first published: Issue 4, 2005
Review first published: Issue 2, 2010
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Date Event Description

15 February 2010 Amended 1. Abstract conclusion re-worded to reflect the points madein the

conclusion of the review.

2. Risk of bias graph and risk of bias summary figures added to

review

1 September 2008 Amended Converted to new review format

CONTRIBUTIONS OF AUTHORS

Updated review

Conceiving the review: KJ Chin, M Singh

Co-ordinating the review: KJ Chin

Undertaking manual searches: KJ Chin

Screening search results: SD Adhikary, H Alakkad, KJ Chin

Organizing retrieval of papers: SD Adhikary, H Alakkad, KJ Chin

Screening retrieved papers against inclusion criteria: SD Adhikary, H Alakkad, KJ Chin
Appraising quality of papers: SD Adhikary, H Alakkad, KJ Chin

Abstracting data from papers: SD Adhikary, H Alakkad, KJ Chin

Writing to authors of papers for additional information: KJ Chin

Providing additional data about papers: KJ Chin

Obtaining and screening data on unpublished studies: not applicable

Data management for the review: SD Adhikary, H Alakkad, KJ Chin

Entering data into Review Manager (RevMan 5.2): SD Adhikary, H Alakkad, KJ Chin
RevMan statistical data: KJ Chin

Other statistical analysis not using RevMan: not applicable

Interpretation of data: SD Adhikary, H Alakkad, KJ Chin

Statistical inferences: KJ Chin

Writing the review: KJ Chin

Securing funding for the review: not applicable

Performing previous work that was the foundation of the present study: KJ Chin
Guarantor for the review: KJ Chin

Person responsible for reading and checking review before submission: KJ Chin

Original review

See Chin 2010
Dr KJ Chin and DrV Chee conceived the idea for the review, wrote the protocol, and interpreted study data.

Dr KJ Chin and Dr V Velayutham searched for trials, screened search results and selected studies for inclusion.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Changes made for the first update of the review

1. The risk of bias assessment tool was updated.

2. Dr Veerabadran Velayutham and Dr Victor Chee did not participate in this update and were removed from the author list. Dr Sanjib Das
Adhikary and Dr Husni Alakkad were added to the author list.

Changes made for the first version of the review

1. Author list

1.1 Bernard Lee removed from author list.

2. Inclusion criteria ( Criteria for considering studies for this review)

2.1 The protocol originally stated that we would exclude patients having a planned combined regional and general anaesthetic, as we
assumed that the efficacy of the regional anaesthetic could not be assessed in this case. However upon reviewing identified studies it
became apparent that the methodology in some trials that utilized a combined technique did in fact permit assessment of the efficacy of
the brachial plexus block. The inclusion criteria (Types of participants) in the review were modified to reflect this.

3. Types of outcome measures

3.1 The term "Proportion of patients..." or "Number of patients.." was used in several of the outcome definitions in the protocol. This term
was removed in the review to avoid confusion as to whether the outcome was a dichotomous or continuous variable.

3.2 "Onset time of adequate surgical anaesthesia" was redefined as "onset time of sensory block" as this was the endpoint used in studies
that examined onset times.

3.3We added two additional secondary efficacy outcome measures to the review as they were reported in several studies and are of clinical
relevance. They are as follows.

3.3.1 Block performance time.
3.3.2 Complete sensory block in individual nerve territories at 30 minutes post-injection.

3.4 The outcome "Proportion of patients complaining of pain during performance of the block" was moved to the subheading of
"Secondary outcome measures (safety and comfort)" and was revised to read "Pain associated with block performance". This was done
because, upon reviewing studies, it became apparent that all investigators who looked at block-associated pain reported pain scores and
not the number of patients spontaneously complaining of pain.
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3.5 The outcomes of pneumothorax, vascular puncture, Horner's syndrome, persistent neurological complications, and systemic
complications were combined into a single outcome 'Complications' in order to simplify the review and data analysis presentation. The
individual complications were assessed in a subgroup analysis.

INDEX TERMS

Medical Subject Headings (MeSH)

*Brachial Plexus; Axilla; Clavicle; Forearm [surgery]; Musculocutaneous Nerve; Nerve Block [adverse effects] [*methods]; Pain
Measurement; Randomized Controlled Trials as Topic; Ultrasonography, Interventional [methods]

MeSH check words
Adult; Child; Humans

Infraclavicular brachial plexus block for regional anaesthesia of the lower arm (Review) 68
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



