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Abstract

Background: The efficacy of perineural vs intravenous dexamethasone as a local anaesthetic adjunct to increase duration
of analgesia could be particular to specific peripheral nerve blocks because of differences in systemic absorption
depending on the injection site. Given this uncertainty, we performed a systematic review with meta-analysis and trial
sequential analysis comparing dexamethasone administered perineurally or intravenously combined with local
anaesthetic for interscalene brachial plexus block.

Methods: Following a search of various electronic databases, we included 11 trials (1145 patients). The primary outcome
was the duration of analgesia defined as the time between peripheral nerve block or onset of sensory blockade and the
time to first analgesic request or initial report of pain.

Results: The primary outcome, duration of analgesia, was greater in the perineural dexamethasone group, with a mean
difference (95% confidence interval) of 122 (62—183) min, 12>=73%, P<0.0001. Trial sequential analysis indicated that firm
evidence had been reached. The quality of evidence was downgraded to low, mainly because of moderate inconsistency
and serious publication bias. No significant differences were present for any of the secondary outcomes, except for onset
time of sensory and motor blockade and resting pain score at 12 h, but the magnitude of differences was not clinically
relevant.

Conclusions: There is low-quality evidence that perineural administration of dexamethasone as a local anaesthetic
adjunct increases duration of analgesia by an average of 2 h compared with intravenous injection for interscalene
brachial plexus block. Given the limited clinical relevance of this difference, the off-label use of perineural adminis-
tration, and the risk of drug crystallisation, we recommend intravenous dexamethasone administration.

Systematic review protocol: PROSPERO (CRD42023466147).
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Editor’s key points e The authors performed a systematic review with
meta-analysis and trial sequential analysis to
compare perineural with intravenous dexametha-
sone administration combined with local anaesthetic
for interscalene nerve block.

e Dexamethasone can prolong the duration of anal-
gesia produced by local anaesthetics used for pe-
ripheral nerve blocks, but it is unclear whether
perineural or intravenous administration is superior.
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e The duration of analgesia was about 2 h longer with
perineural vs intravenous dexamethasone.

o As perineural use of dexamethasone is off-label and
can lead to crystallisation when co-injected with
local anaesthetic, the authors recommend intrave-
nous administration given the limited increase in
duration of analgesia afforded by perineural
administration.

Local anaesthetic adjuncts offer the opportunity to prolong
analgesia after administration of local anaesthetics for pe-
ripheral nerve blocks.™” Among the different adjuvants,
dexamethasone possesses the most favourable profile with
minimal adverse effects, and has the potential to prolong
analgesia for up to 8 h.>™> There is conflicting evidence
regarding the optimal route of administration of dexametha-
sone: perineural or intravenous injection.’”'° Baeriswyl and
colleagues® and Hussain and colleagues™® did not find any
differences between perineural and intravenous dexametha-
sone, but the two other systematic reviews reported an
increased duration of analgesia of 4 h in favour of the peri-
neural route.®® However, these four meta-analyses revealed a
high degree of heterogeneity that was not explained by
different subgroup analyses, and included various peripheral
nerve blocks performed in several anatomical regions, limiting
the relevance of the conclusions.

A recent randomised controlled trial that investigated the
role of dexamethasone in 182 patients having interscalene
brachial plexus block for shoulder surgery determined that
intravenous administration was slightly more effective.!’ As

Records identified through:

- Ovid Medline (n=155)

- Embase (n=417)

- Central - Cochrane library (n=304)

Total (n=876)

the vascularity of the area blocked could impact systemic ab-
sorption, differences in efficacy between perineural and
intravascular injection might be block specific and depend on
the anatomical location. Given this uncertainty, we performed
a systematic review with meta-analysis and trial sequential
analysis to elucidate the efficacy of dexamethasone adminis-
tered perineurally or intravenously when combined with local
anaesthetic for interscalene brachial plexus block.

Methods

This systematic review with meta-analysis adhered to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement,'? and was prospectively regis-
tered on the International Prospective Register of Systematic
Reviews (PROSPERO, CRD42023466147). With the assistance of
a medical librarian, we searched the following electronic da-
tabases from inception to July 18, 2023: Cochrane Central
Register of Controlled Clinical Trials; Ovid Medline; Ovid
Embase; and Google Scholar (the latter search limited to the
first 300 results). Details of the literature search strategy are
described in Supplementary material (Appendix S1). The
searches were conducted in accordance with the Peer Review
of Electronic Search Strategies (PRESS) checklist and hence
included peer review by another medical librarian.'® No lan-
guage or date limits were placed on the search. The references
were imported into EndNote™ X9 software (Clarivate™, Lon-
don, UK) for deduplication. In addition, the authors examined
the references of all retrieved citations for any applicable trials
that might not have been captured by the above approach.
Citations retrieved from the search strategy were entered into
a reference management program, Rayyan (Qatar Computing

Record identified through:
- Google Scholar (n=300)
- Hand searching references (n=0)

Total (n=300)

Records after duplicates removed (n=748)

A

Records excluded:
- Not meeting inclusion criteria (n=695)

Full paper review (n=53)

Full-text articles excluded:
- Not meeting inclusion criteria (n=41)
- Duplicate publication (n=1)

Studies included in systematic review and quantitative analysis
(n=11)

Fig 1. PRISMA flow diagram summarising the retrieved, included, and excluded randomised controlled trials. PRISMA, Preferred Reporting

Items for Systematic Reviews and Meta-Analyses.
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Research Institute, 2016, Doha, Qatar)** and any outstanding
duplicate citations were removed. The titles and abstracts of
the remaining citations were screened for eligibility by two
authors (EA and ND), and the full texts of potentially eligible
citations were subsequently assessed for inclusion. Only
randomised controlled trials performed on an adult popula-
tion that compared intravenous to perineural administration

of dexamethasone as a local anaesthetic adjunct for inter-
scalene brachial plexus block were included.

For each randomised trial, the methodological quality was
evaluated using the Cochrane Collaboration’s Risk of Bias
tool.'® Two authors (EA and YR) used this method to screen,
review, and score the items for every trial. Disagreements in
extracted data or scoring were adjudicated by a third author
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Fig 2. Cochrane Collaboration summary of the risk of bias relevant to each trial. Green circle, low risk of bias; red circle, high risk of bias;

yellow circle, unclear risk of bias.
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Table 1 Characteristics of the included trials comparing perineural with intravenous dexamethasone. NSAID, non-steroidal anti-inflammatory drug.

Reference Group (n) Local Regional Surgery Main mode of Postoperative Primary outcome
anaesthetic technique anaesthesia analgesia
Chun and colleagues, Perineural 5 mg (50) Ropivacaine Ultrasound Arthroscopic General NSAID and Time to first
2016%° Intravenous 5 mg (49) 0.75%, 8 ml shoulder anaesthesia opioid analgesic request
surgery
Desmet and colleagues, Perineural 10 mg (49) Ropivacaine Nerve Arthroscopic General Paracetamol, Duration of
2013 Intravenous 10 mg (49) 0.5%, 30 ml stimulation shoulder anaesthesia NSAID, and analgesia
surgery opioid
Holland and colleagues, Perineural 4 mg (69) Bupivacaine Ultrasound Arthroscopic General Not specified Duration of
2018%% Intravenous 4 mg (70), 0.5%, 30 ml shoulder anaesthesia analgesia
Perineural 8 mg (70) surgery
Intravenous 8 mg (70)
Kahn and colleagues, Perineural 1 mg (63) Bupivacaine Ultrasound Arthroscopic Sedation Paracetamol, Time to first pain
2018% Intravenous 1 mg (62) 0.5%, 15 ml shoulder NSAID, and
surgery opioid
Kawanishi and Perineural 4 mg (12) Ropivacaine Ultrasound Arthroscopic General NSAID Time to first
colleagues, 2014*° Intravenous 4 mg (10) 0.75%, 20 ml shoulder anaesthesia analgesic request
surgery
Lee and colleagues, Perineural 5 mg (36) Ropivacaine Ultrasound Arthroscopic General Paracetamol, Time to first pain
202331 Intravenous 5 mg (35) 0.5%, 12 ml shoulder anaesthesia NSAID, and
surgery opioid
McHardy and Perineural 4 mg (92) Ropivacaine Ultrasound Arthroscopic General Paracetamol, Time to first pain
colleagues, 2020"* Intravenous 4 mg (90) 0.5%, 5 ml shoulder anaesthesia NSAID, and
surgery opioid
Moawad and Perineural 4 mg (30) Levobupivacaine Ultrasound Shoulder and Not specified Paracetamol and Duration of sensory
colleagues, 2022 Intravenous 4 mg (30) 0.5%, 20 ml upper arm opioid block
surgery
Nadeem and Perineural 0.15 mg kg~? Bupivacaine 2 Ultrasound Shoulder and Not specified Not specified Time to first
colleagues, 2020** (45) mgkg™* upper arm analgesic request
Intravenous 0.25 mg (concentration surgery
kg ! (45) not specified)
Rosenfeld and Perineural 8 mg (42) Ropivacaine Ultrasound Arthroscopic General NSAID and Duration of sensory
colleagues, 2016°* Intravenous 8 mg (37) 0.5%, 28 ml and open anaesthesia opioid block
shoulder
surgery
Sakae and colleagues, Perineural 4 mg (20) Ropivacaine Nerve Arthroscopic General NSAID and Duration of sensory
2017%° Intravenous 4 mg (20) 0.75, 20 ml stimulation shoulder anaesthesia opioid block
and surgery

ultrasound
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(ND). Extracted trial characteristics included: the concentra-
tion, nature, and volume of injected local anaesthetic; pe-
ripheral nerve block technique; type of surgery; main mode of
anaesthesia; postoperative analgesia; and the primary
outcome.

The primary outcome was duration of analgesia defined as
the time between the peripheral nerve block or onset of sen-
sory blockade and the first analgesic request or initial report of
pain. Secondary outcomes were: onset of sensory and motor
blockade; duration of motor blockade; pain score at rest and on
movement at 6, 12, 24, and 48 h; cumulative i.v. morphine
equivalent consumption at 6, 12, 24, and 48 h; incidence of
nausea and vomiting at 24 h and in hospital; incidence of
postoperative hyperglycaemia, infection and neurological
complications; and patient satisfaction. These predefined
outcomes were extracted from each trial following the routine
approach described for meta-analyses on acute postoperative
pain.’® ' The text, tables or images from the trials were
assessed to extract the number of patients, number of events,
means, standard error of means, standard deviations, and 95%
confidence intervals (95% CI). Data presented graphically were
extracted with plot digitising software (Plot Digitizer Version
2.1, Free Software Foundation, Boston, MA, USA). For trials that
did not describe sample size or results as means, standard
error of the means, standard deviations, or 95% Cls, we con-
tacted the corresponding authors twice by e-mail with a
request for access to the complete data set or relevant
outcome information. If the corresponding author failed to
reply, we used the medians and inter-quartile ranges as ap-
proximations of the means and standard deviations, by esti-
mating the means as equivalent to the medians and the
standard deviations as the inter-quartile ranges divided by
1.35 or the ranges divided by 4, as recommended.*?° Opioids
were converted to equianalgesic intravenous morphine doses
(i.v. morphine 10 mg=oral morphine 30 mg=oral codeine 165
mg=i.v. fentanyl 100 pg=oral hydrocodone 30 mg=i.v. nalbu-
phine 10 mg=i.v. pethidine 75 mg=i.v. tramadol 100 mg).”* For
pain or satisfaction scores using an 11-unit numeric, verbal or
visual analogue rating scale, results were transposed to a 0—10
analogue scale to permit statistical analysis. The Grades of

All meta-analyses were conducted using RevMan 5.4.0 (The
Nordic Cochrane Centre, The Cochrane Collaboration 2020,
Copenhagen, Denmark). This software estimates the weighted
mean differences for continuous data and the risk ratios for
categorical data between groups, with an overall estimate of
the pooled effect. We performed meta-analysis only if two or
more trials reported any given outcome, and calculated the 12
coefficient to assess heterogeneity and set predetermined
limits for low (<50%), moderate (50—74%), and high (>75%)
levels.”> A random-effects model was applied in circum-
stances when moderate or high heterogeneity was observed,
and we used a fixed-effects model where low heterogeneity
was seen.?® The results are presented as mean difference or
risk ratio with 95% CI, and a two-sided P-value <0.05 was set to
be significant. To account for sources of heterogeneity, sub-
group analyses were conducted for our primary outcomes
according to the type of local anaesthetic (bupivacaine, levo-
bupivacaine or ropivacaine) and the reported use of multi-
modal analgesic treatment inclusive of two different analgesic
modalities (yes or no). The risk of publication bias associated
with our primary outcome was estimated by drawing a funnel
plot of the standard error of the mean difference of duration of
analgesia (y-axis) as a function of the mean difference of
duration of analgesia (x-axis),’* and confirmed with Duval and
Tweedie’s trim and fill test.”” This assessment was undertaken
using Comprehensive Meta-analysis version 2 (Biostat, Eng-
lewood, NJ, USA). Finally, trial sequential analysis was per-
formed for the primary outcome to confirm whether firm
evidence was reached or not (TSA software version 0.9.5.10
Beta; Copenhagen Trial Unit, Center for Clinical Intervention
Research, Rigshospitalet, Copenhagen, Denmark).

Results

We identified 748 trials and 11 of these,'**>° including a total
of 1145 patients, met the inclusion criteria (Fig. 1). The risk of
bias of the different trials is summarised in Figure 2. Four
corresponding authors were contacted,?’-?4*%%? and one pro-
vided additional data.?’

Table 1 details the trial characteristics. In eight trials,

Recommendation, Assessment, Development and Evaluation the authors included patients having shoulder
(GRADE) system wazapphed to every outcome to evaluate the arthroscopy,n'%*gms in two, open shoulder and upper arm
quality of evidence. surgery,®>*> and in one, both.>* Patients received ropivacaine in
Perineural Mean difference Mean difference

Study or subgroup Mean SD  Total Mean SD Total Weight (%) intravenous, random, 95% CI intravenous, random, 95% CI

Chun and colleagues, 2016 1080 830 50 810 336 49 43 270.00 [21.45-518.55] B ——

Desmet and colleagues, 2013 1405 514 49 1275 696 49 45 130.00 [-112.26-372.26]

Holland and colleagues, 2018 (4mg) 1524 402 70 1440 274 69 10.0 84.00 [-30.23-198.23] —

Holland and colleagues, 2018 (8mg) 1632 503 70 1488 402 70 7.9 144.00 [-6.84-294.84] —

Kahn and colleagues, 2018 1542 413 63 1332 390 62 8.5 210.00 [69.20-350.80]

Kawanishi and colleagues, 2014 1079 200 12 838 88 12 94 241.00[117.37-364.63] _

Lee and colleagues, 2023 1194 354 36 906 132 35 94 288.00[164.37-411.63] _

McHardy and colleagues, 2020 546 414 92 576 648 ) 7.5  -30.00 [-188.36-128.36] —

Moawad and colleagues, 2022 856 136 30 774 93 30 13.6 82.00 [23.04-140.96] —_—

Nadeem and colleagues, 2020 973 28 45 902 48 45 15.4 71.00 [54.76-87.24] -

Rosenfeld and colleagues, 2016 405 336 42 552 336 37 80  —147.00 [-295.48-1.48]

Sakae and colleagues, 2017 2323 716 20 1641 866 20 14 682.00 [189.54-1174.46] —_ >

Total (95% Cl) 579 568 100.0 122.38 [61.73-183.03] -

Heterogeneity: Tau’=6157.10; 3°=41.47, df=11 (P<0.0001); F=73% T T T T

Test for overall effect: Z=3.95 (P<0.0001)

—200 -100 0 100 200
Favours intravenous Favours perineural

Fig 3. Forest plot of the duration of analgesia. For every trial, the square depicts the risk ratio and the horizontal lines on either side of it
represent the 95% CI. The summary result is presented as a diamond. CI, confidence interval; df, degrees of freedom; sp, standard devi-

ation.
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Table 2 Meta-analysis of the secondary outcomes. Values are mean difference, or risk ratio. CI, confidence interval.

Outcome References Number Number of patients Effect size (95% I? (%) P-value of
of trials CI) overall effect
Perineural Intravenous

Duration of motor McHardy and colleagues, 2020,"" Moawad and 3 142 140 120 (—38 to 277) 52 0.14
blockade (h) colleagues 2022,%” Sakae and colleagues 2017%°

Onset of sensory blockade Moawad and colleagues 2022,%> Nadeem and 3 95 95 —-1-1to -1) 30 <0.0001
(min) colleagues 2020,** Sakae and colleagues 2017%°

Onset of motor blockade ~ Moawad and colleagues 2022,*” Nadeem and 2 75 75 -1(-2to -1) 57 0.002
(min) colleagues 2020°*

Pain score atrestat 6 h (0 Chun and colleagues 2016,’° Moawad and colleagues 2 80 79 0.0(-03t00.3) O 1
—10) 2022%

Pain score at rest at 12 h (0 Chun and colleagues 2016,° Lee and colleagues 2023,%* 5 228 224 —0.7 (-1.0 40 <0.0001
—10) McHardy and colleagues 2020,"* Moawad and to —0.4)

colleagues 2022,% Sakae and colleagues 2017%°

Pain score at rest at 24 h (0  Kawanishi and colleagues 2014,’° Lee and colleagues 5 220 216 —0.3(—0.9t0 0.3) 49 0.3

—10) 2023,%*' McHardy and colleagues 2020, Moawad and
colleagues 2022,% Sakae and colleagues 2017%°

Pain score at rest at 48 h (0 Chun and colleagues 2016,°° Kahn and colleagues 3 149 144 0.1(-0.2to04) O 0.45
—10) 2018, Lee and colleagues 2023

Cumulative intravenous Holland and colleagues 2018,%% Lee and colleagues 6 309 241 0(—1to0) 37 0.14
morphine equivalent 2023,*' McHardy and colleagues 2020,"* Moawad and
consumption at 24 h colleagues 2022,% Rosenfeld and colleagues 2016°*
(mg)

Cumulative intravenous  Kahn and colleagues 2018,”° Lee and colleagues 2023,°> 2 99 9% 3(-3to9) 50 0.28
morphine equivalent
consumption at 48 h
(mg)

Rate of in hospital Kawanishi and colleagues 2014,%° Lee and colleagues 5 202 194 0.93 (0.66—1.32) O 0.7
postoperative nausea 2023,*! Moawad and colleagues 2022,%” Rosenfeld
and vomiting (%) and colleagues 2016,** Sakae and colleagues 2017°°

Patient satisfaction (0—10) Kahn and colleagues 2018,?° Rosenfeld and colleagues 2 101 95 —-0.4(-1.0t00.2) 0 0.15

2016>*

oVl
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Table 3 GRADE quality of evidence assessment for each outcome. GRADE, Grades of Recommendation, Assessment, Development and Evaluation. *Of note the trial sequential analysis
revealed that enough patients were included to establish evidence. > was above 50% with wide variance of point estimates across studies. Final decision to rate down quality of evidence by
one level for moderate inconsistency. *Final decision to rate down quality of evidence by one level for serious publication bias. 'Final decision to rate down quality of evidence by one level
for serious limitation. *Wide confidence interval with potential clinical impact. Final decision to rate down quality of evidence by one level for serious imprecision.

Outcome Limitations Inconsistency Indirectness Imprecision Publication bias Total Conclusion Quality of evidence
number of
participants

Duration of No serious Moderate No serious No serious Serious publication 1147 Perineural superior Low quality
analgesia (h) limitations™* inconsistency' indirectness imprecision bias* to intravenous (® ®00)

dexamethasone

Duration of motor Small sample size! Moderate No serious Serious Serious publication 282 No difference Very low quality
blockade (h) inconsistency' indirectness imprecision® bias* between (®000)

perineural and
intravenous
dexamethasone

Onset of sensory Small sample size' No inconsistency ~ No serious No serious Serious publication 190 Perineural superior Low quality
blockade (min) indirectness imprecision bias? to intravenous (® ®00)

dexamethasone

Onset of motor Small sample size’ Moderate No serious No serious Serious publication 150 Perineural superior Very low quality
blockade (min) inconsistency! indirectness imprecision biast to intravenous (®000)

dexamethasone

Pain score at rest at Small sample size! Not applicable No serious No serious Serious publication 159 No difference Low quality
6 h (0—10) indirectness imprecision bias? between groups (® ®00)

Pain score at rest at Small sample size! No inconsistency  No serious No serious Serious publication 452 Perineural superior Low quality
12 h (0—10) indirectness imprecision bias* to intravenous (® ®00)

dexamethasone

Pain score at rest at Small sample size' No inconsistency  No serious No serious Serious publication 436 No difference Low quality
24 h (0—10) indirectness imprecision bias? between (® ®00)

perineural and
intravenous
dexamethasone

Pain score at rest at Small sample size! No inconsistency  No serious No serious Serious publication 293 No difference Low quality
48 h (0—10) indirectness imprecision bias* between (® ®00)

perineural and
intravenous
dexamethasone

Cumulative Small sample size! No inconsistency  No serious No serious Serious publication 550 No difference Low quality
intravenous indirectness imprecision bias! between (® ®00)
morphine perineural and
equivalent intravenous
consumption at dexamethasone
24 h (mg)

Cumulative Small sample size! Moderate No serious No serious Serious publication 195 No difference Very low quality
intravenous inconsistency' indirectness imprecision bias* between (®000)
morphine perineural and
equivalent intravenous
consumption at dexamethasone
48 h (mg)

Rate of in hospital ~Small sample size! No inconsistency  No serious No serious Serious publication 396 No difference Low quality
postoperative indirectness imprecision bias? between (® ®00)

Continued
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Table 3 Continued

Quality of evidence

Total Conclusion

Publication bias

Imprecision

Indirectness

Limitations Inconsistency

Outcome

number of

participants

perineural and
intravenous

nausea and

vomiting (%)

dexamethasone

No difference

Low quality

Serious publication 196

No serious

No serious

No inconsistency

Patient satisfaction Small sample size'

(@ ®00)

between

bias?

imprecision

indirectness

(0—10)

perineural and
intravenous

dexamethasone

seven trials,' 262739313435 bypivacaine in three,?®?**3 and lev-

obupivacaine in one.*” Interscalene brachial plexus blocks were
conducted under ultrasound guidance in all trials except for
one.” Surgery was performed under general anaesthesia in
eight trialg!"?6-2830313435 and under sedation in one.?” The
remaining two trials did not specify the main mode of anaes-
thesia.>*** Only authors from four trials prescribed post-
operative multimodal analgesic treatment.'%%7:2%31

Our primary outcome, duration of analgesia, was increased
in the perineural group, with a mean difference (95% CI) of 122
(62—183) min, 12 = 73%, P<0.0001 (Fig. 3), without subgroup
differences between bupivacaine, levobupivacaine or ropiva-
caine (P=0.33) and regardless of whether multimodal anal-
gesia was prescribed or not (P=0.50). Trial sequential analysis
indicated that firm evidence had been reached with regard to
the increased duration of analgesia shown with perineural
dexamethasone (see also Supplementary Fig. S1). With respect
to the risk of publication bias, Duval and Tweedie’s trim and
fill test indicated a combined studies point estimate (95% CI) of
0.55 (0.24—0.87) with a random-effects model. Using trim and
fill, these values were 0.23 (—0.12 to 0.58) and suggested that
four trials were missing.

With the exception of pain scores on movement at 6, 12, 24,
and 48 h that were not investigated by any of the included
trials, all secondary pain-related outcomes are presented in
Table 2. The quality of evidence for the primary and secondary
outcomes was downgraded to low to very low because of the
variable presence of serious limitations, small sample size,
moderate inconsistency, and serious publication bias (Table 3).

In the four trials that measured glycaemia,’?%?"3 two
reported an increased value in the intravenous compared with
the perineural group with a mean difference of 0.3-0.4
mM~1.%3% Desmet and colleagues?’ reported no infections or
neurological deficits, whereas Holland and colleagues? re-
ported that 0.02% of patients had persistent paraesthesia at 6
months subsequent to surgery without differences between
groups.

Discussion

This systematic review and meta-analysis with trial sequential
analysis compared dexamethasone administered perineurally
or intravenously as a local anaesthetic adjunct for interscalene
brachial plexus block. Based on 11 trials and 1145 patients, we
concluded that there was a low level of evidence that the per-
ineural route increases duration of analgesia by a mean of 2 h
compared with the intravenous route, without subgroup dif-
ferences between bupivacaine, levobupivacaine or ropivacaine
and regardless of whether multimodal analgesia was pre-
scribed or not. Further, there was also low to very low level of
evidence that perineural dexamethasone decreased the onset
time of sensory and motor blockade and rest pain score at 12 h,
but the magnitude of difference was not of clinical relevance.
Importantly, we were able to reduce the degree of heteroge-
neity by focusing on a specific block with subgroup analyses.
Perineural injection of dexamethasone is an off-label route
of administration. Many studies, however, have demonstrated
reassuring findings and found no neurological complications
associated with the use of perineural dexamethasone.’® 28
Even if dexamethasone were to be safe, any preservative pre-
sent in the vial could be neurotoxic and hence a preservative-
free solution should be used.>® Dexamethasone, however, is
not compatible with ropivacaine. Indeed, Watkins and col-
leagues®’ reported the occurrence of crystallisation when these
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drugs were mixed together in the same syringe because of the
incompatibility of ropivacaine with alkaline solutions and the
elevated pH of dexamethasone.*’ Given this, to administer
dexamethasone perineurally with ropivacaine, it is safest, in
the opinion of the authors, to proceed with sequential injection
even if crystallisation might occur in situ. Taking into account
the disputable clinical relevance of a 2-h difference in the
duration of analgesia, the off-label route of perineural admin-
istration, and the risk of crystallisation, we recommend that
dexamethasone be administered intravenously.

Hypotheses for the mechanism of action of perineural
dexamethasone in prolonging the duration of analgesia
include: decreased activity of the nociceptive C-fibres*'; inhi-
bition of neuronal potassium channels*?; reduced absorption
of the local anaesthetic secondary to a local vasoconstrictive
effect®; or a systemic anti-inflammatory effect after vascular
uptake.** A recent randomised controlled trial in volunteers
that investigated the mechanism of action of dexamethasone
suggested a local rather than systemic effect.* The translation
of these results into clinical practice, however, is limited
owing to the absence of inflammation subsequent to the lack
of surgical insult in the healthy participants.

This meta-analysis and systematic review has some limi-
tations. Firstly, many of the secondary pain-related outcomes
that we planned to examine were not investigated by the
included trials. Secondly, some outcomes were only reported
by a few trials. Moreover, we focused solely on the interscalene
brachial plexus block, and therefore our conclusions should
not be generalised to peripheral nerve blocks in different
anatomical locations with variable absorption characteristics
secondary to the potentially distinctive vascularity of the area
blocked. Finally, we did not perform a subgroup analysis
related to the volume of local anaesthetic administered, which
might have partly explained the heterogeneity.

In conclusion, we found low-quality evidence that peri-
neural administration of dexamethasone as a local anaes-
thetic adjunct increases the duration of analgesia by an
average of 2 h compared with intravenous injection for inter-
scalene brachial plexus block. In view of the limited clinical
relevance of this result, the off-label route of perineural
administration, and the risk of crystallisation, we recommend
administration of dexamethasone intravenously. Should
dexamethasone be injected with ropivacaine via the peri-
neural route, we recommend sequential injection to minimise
the impact of crystallisation.
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