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Abstract

Aims/Background: Rebound pain is extreme pain occurring once the effects of a regional nerve block have subsided. We undertook a
meta-analysis to assess the impact of perineural dexamethasone, as an adjunct to peripheral nerve block, on post-surgical rebound pain
compared to local anaesthetic alone. Methods: The databases PubMed, Scopus and Cochrane Library were searched for randomised
controlled trials, reporting rebound pain with perineural dexamethasone used as an adjunct to peripheral nerve blocks (from inception
to 28 October 2025). The primary outcome was the incidence of rebound pain post-surgically; the secondary outcomes were onset of
rebound pain (hours), pain scores at 24 and 48 hours, time until first analgesic request (hours), and incidence of hyperglycaemia. Results:
Nine studies with 764 participants were included. Perineural dexamethasone significantly reduced the incidence of rebound pain (odds
ratio [OR] = 5.00, 95% confidence interval [CI] 2.69–9.29, p< 0.00001, I2 = 41%). The time to the first analgesic request was prolonged
in the dexamethasone group (standardised mean differences [SMD] = –2.37, 95% CI –3.38– –1.36, p < 0.00001, I2 = 77%). Perineural
dexamethasone did not delay the onset of rebound pain, reduce pain scores at 24 and 48 hours, nor did it significantly alter blood sugar
levels. Conclusion: This meta-analysis demonstrated that perineural dexamethasone is more effective than local anaesthetic alone in
reducing the incidence of rebound pain and extending the time to the patients’ first analgesic request. There was no significant difference
in the onset of rebound pain, pain scores at 24 and 48 hours, nor alteration of blood sugar levels. Systematic Review Registration:
PROSPERO ( CRD42024545072).

Keywords: rebound pain; dexamethasone; anaesthesia, local; adjuvants, anaesthesia; pain, postoperative; pain measurement; hypergly-
caemia; meta-analysis

1. Introduction
Peripheral nerve blocks (PNBs) are widely accepted

and commonly used in anaesthesia. They have been shown
to decrease postoperative pain, reduce the postoperative
opioid consumption and increase patient satisfaction in
comparison to general anaesthesia [1]. Post-surgical re-
bound pain is extreme pain that occurs once the analgesic
effects of the block have worn off [2]. It is a clinically sig-
nificant problem, impacting patients through reduced qual-
ity of recovery, diminished ability to carry out activities of
daily living and potential prolongation of recovery time [2].
It is proposed that it occurs due to unopposed nociceptive
inputs that are uncovered after PNB and relates to abnormal
spontaneous C-fibre hyperactivity and nociceptor hyperex-
citability [3].

Perineural adjuncts are pharmacological agents that
can be co-administered alongside a local anaesthetic (LA)
with the aim of affecting the characteristics of the resulting
block [4]. There are conflicting views on the use of dexam-
ethasone as an adjunct, with a paucity of literature specifi-

cally recommending whether perineural dexamethasone is
preferable for reducing rebound pain. Steroids also present
potential complications, such as impairments in the regula-
tion of blood glucose, prolongation of wound healing, and
risk of wound infection secondary to immunosuppressant
effects [5,6]. We tried to evaluate the impact of perineural
dexamethasone as an adjunct to regional nerve blocks on
the incidence of rebound pain post-surgery.

2. Methods
We registered this systematic review under the

International Prospective Register of Systematic Reviews
(PROSPERO) with the identifier CRD42024545072
(https://www.crd.york.ac.uk/PROSPERO/view/CRD
42024545072). This meta-analysis adhered to the stan-
dards outlined in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
statement (Supplementary Material). Our primary
outcome was to find the incidence of rebound pain, and
secondary outcomes were the temporal effect of perineural
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dexamethasone upon first analgesic request (hours until
first request); the effect of perineural dexamethasone on
pain scores at 24 and 48 hours; the onset of rebound pain
(hours); and the impact of perineural dexamethasone on
blood sugar levels. Search dates were from inception till
28 October 2025.

We searched using the PICO format (Population: pa-
tients receiving a peripheral nerve block during surgery; In-
tervention: perineural dexamethasone as an adjunct to re-
gional nerve block; Comparison: local anaesthetic alone;
Outcome: Comparative effectiveness on reducing post-
operative rebound pain). The search strategy included
broad terms such as: (perineural) AND (dexamethasone)
AND (rebound pain). A search of the three biblio-
graphic databases PubMed (https://pubmed.ncbi.nlm.nih.
gov), Scopus (https://www.scopus.com), and the Cochrane
Library (https://www.cochranelibrary.com) generated 170
citations (8, 152, and 10, from each database, respec-
tively). Furthermore, citation tracking and searches of rele-
vant websites were used to identify additional relevant liter-
ature beyond the initial database searches. Both backward
citation tracking (reviewing the reference lists of the nine
included articles) and forward citation tracking (identifying
newer papers cited by these nine articles) were employed
to identify further relevant articles. Studies irrespective of
publication year were included if they met the following
criteria: (1) were randomised controlled trials (RCTs); (2)
studied dexamethasone as an adjunct to a regional nerve
block; and (3) reported the incidence of rebound pain as a
primary or secondary outcome. Exclusion criteria included:
use of intravenous dexamethasone in the experimental or
control arms of the study, and co-administration of any ad-
junct other than dexamethasone. Trials were included ir-
respective of original publication language, type of local
anaesthetic (LA) and dose of LA, different types of surgery
performed and patient characteristics (including those with
diabetes).

2.1 Trial Selection

The initial database search identified 170 articles. Af-
ter duplicate removal using EndNote, 150 remaining arti-
cles underwent abstract screening by two independent re-
view authors (RB and AB). After full-text retrieval, RB
and AB scored the quality of each article according to the
Jadad [7] scale and assigned a final score. Disagreements
were resolved through conversation with input from a third
and fourth author (MC and AB) when necessary. Data
were recorded independently by RB and AB to avoid tran-
scription errors, with any discrepancies resolved by con-
sensus after revisiting the original articles. Thirteen arti-
cles were then extracted for full-text screening, of which
nine were ultimately included in the meta-analysis [8,9,10,
11,12,13,14,15,16]. The selected trials were published be-
tween 2020 and 2025, enrolling a total of 764 patients, of
which 438 received dexamethasone, and 326 formed the

control arm. Data were extracted for statistical analysis in
the programme Review Manager 5.4 (Cochrane Collabo-
ration, Copenhagen, Denmark) and re-checked by all au-
thors. We extracted the reporting of any adverse effects
arising from the administration of perineural dexametha-
sone. A funnel plot and Cochrane Risk-of-Bias-2 tool (RoB
2.0, Cochrane Collaboration, London, UK) were used to as-
sess study quality.

2.2 Statistical Analysis
The statistical analysis was carried out using Review

Manager 5.4 (Cochrane Collaboration, Copenhagen, Den-
mark) software. Binary outcomes were extracted as odds
ratio (OR) and continuous outcomes as standardised mean
differences (SMD) with 95% confidence intervals. The
pooled estimates were calculated using a random-effects
model, presented as OR or SMD and 95% confidence inter-
vals. We considered two-sided p-values< 0.05 significant,
and the I2 statistic was used to quantify heterogeneity. The
I2 indicates the proportion of total variation among effect
sizes, which is due to heterogeneity as opposed to chance.
I2 > 50% was considered substantial. Sensitivity analysis
was performed where relevant.

Where substantial heterogeneity was detected, we ex-
plored potential sources using meta-regression analysis.
Potential contributors to heterogeneity included the dose
and volume of local anaesthetic, types of operation, doses
of dexamethasone, and Jadad score. Precision modelling
included Duval and Tweedie’s ‘trim and fill effect’ to find
missing studies that might cause funnel plot asymmetry.
Where applicable, the number needed to treat (NNT) and
relative risk reduction (RRR) were also calculated.

Trial sequential analysis (TSA) was performed using
TSA viewer (Version 0.9.5.10 Beta, Copenhagen Trial Unit,
2016, Copenhagen, Denmark). The Sidik Jonkman random
effects model, which is less likely to underestimate inter-
study heterogeneity, was chosen to calculate the Z-statistic
(the meta-analysed intervention effect divided by its stan-
dard error). In cumulative meta-analysis, adjusted signifi-
cance testing has two objectives: (1) to assess the strength
of the available evidence; and (2) to control for the risk of
type-1 and type-2 statistical errors due to repeated signif-
icance testing on accumulating data. The strength of the
evidence is assessed by determining the required informa-
tion size (IS), which reflects the sample size needed for a
conclusive and reliable meta-analysis. This was calculated
using a type-1 error rate of 5% and type-2 error rate of 20%,
resulting in a statistical power of 80%.

3. Results
3.1 Literature Search

Following duplicate removal, 150 remaining articles
underwent independent abstract screening according to the
PICO and inclusion criteria, nine RCTs were selected for
analysis (Fig. 1).
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Table 1. Characteristics of the included studies.

Author
Study
design

Surgery Randomisation Peripheral nerve block Local anaesthetic
Dexamethasone

dose
Number of patients Rebound pain definition (if

applicable)
Jadad

C D

Fang 2021
[9]

RCT ORIF of upper extremity
closed fracture

Computer-generated
random number table.

Sealed envelope

Interscalene OR supraclavicular
brachial plexus block OR under
axillary brachial plexus block
with musculocutaneous nerve

block

Ropivacaine 0.375% 40
mL

8 mg 60 63 Severe pain NRS >7 that occurs
suddenly and cannot be relieved
after a PCIA bolus in 30 mins. If
asleep—wakes up the patient and
makes it difficult for them to go

back to sleep

5

Woo 2021
[8]

RCT Arthroscopic shoulder
operations

Computer-generated
random number table.

Sealed envelope

Interscalene block
(single-injection) under US

guidance

Ropivacaine 0.5% 12
mL

5 mg 35 35 Severe pain NRS ≥7 at the
surgical site following ISB

resolution

5

Morita
2020 [10]

RCT Arthroscopic rotator cuff
repair (ARCR)

Patients assigned to arm
by the day and time of

surgery

Interscalene brachial plexus
block (ISBPB)

Levobupivacaine 0.25%
20 mL

3.3 mg 21 33 VAS point of 5 (POD1) 5

Kim 2022
[12]

RCT Arthroscopic rotator cuff
repair (ARCR)

Determined by surgical
order

Single-shot interscalene block
OR interscalene indwelling

catheter

0.45% Ropivacaine 12
mL + 5% Dextrose 7 mL

5 mg 36 94 None mentioned 4

Da’Meh
2021 [11]

RCT Upper limb orthopaedic
procedures

Not mentioned Supraclavicular Brachial Plexus
Block, US-guided

Bupivacaine 0.5% 35
mL

6 mg 57 59 Severe sudden pain NRS ≥7 not
ameliorated in 45 min

4

Badran
2020 [13]

RCT Upper limb orthopaedic
procedures

Computer-generated
random number table.

Sealed envelope

Interscalene brachial plexus
block (ISBPB)

Bupivacaine 0.5% 30
mL

8 mg 23 22 N/A 4

Kim 2023
[14]

RCT Open reduction and
internal fixation of distal

radius fractures

Computer-generated
random number table.

Sealed envelope

Supraclavicular block Ropivacaine 0.5% 16
mL

5 mg 30 30 N/A 5

Reysner
2024 [15]

RCT Paediatric foot or ankle
surgery

Computer software,
1:1:1 ratio, blocks of 6
or 9 in random order

Popliteal sciatic nerve block Ropivacaine 0.2% 0.5
mL/kg

0.1 mg/kg or
0.05 mg/kg

30 60 N/A 5

Nobre
2025 [16]

RCT Upper limb orthopaedic
procedures

Online randomisation
service. Sealed envelope

Interscalene brachial plexus
block (ISBPB)

Bupivacaine 0.375% 20
mL

4 mg 34 42 Sudden onset VAS ≥7 pain
without improvement with oral

medication

5

ORIF, open reduction and internal fixation; PCIA, patient-controlled intravenous analgesia; POD1, postoperative day 1; RCT, randomised controlled trial; C, control group; D, dexamethasone group; NRS, Numeric
Rating Scale; VAS, visual analogue scale; N/A, not applicable.
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 flow diagram. PICO, Population,
Intervention, Comparison, Outcome.

3.2 Characteristics of the Included Studies

Nine RCTs [8,9,10,11,12,13,14,15,16] were included,
with a total of 764 patients, of which 438 received dexam-
ethasone and 326 formed the control arm. The administered
dose of dexamethasone ranged from 3.3 mg to 8 mg. Of the
nine included articles [8,9,10,11,12,13,14,15,16], only one
declared funding, Fang et al. [9] was supported by the Na-
tional Key Research and Development Program of China
(NO. 2020YFC2008400). The characteristics of these stud-
ies are summarised in Table 1 (Ref. [8,9,10,11,12,13,14,15,
16]).

3.3 Quality Assessment

The Cochrane Risk-of-Bias Tool (RoB 2.0, Cochrane
Collaboration, London, UK) was used to assess study qual-
ity [17]. Most RCTs had a low risk of bias in all domains,
indicating reliability in their findings. The overall risk of
bias was ‘Low risk’ in seven studies and ‘some concerns’
in two studies, relating to issues in reporting of the randomi-
sation process (Fig. 2).

4. Outcomes
4.1 Primary outcome – incidence of rebound pain

Incidence of rebound pain was reported in five stud-
ies (439 patients, dexamethasone: 232, control: 207). The
odds ratio was 5.00 [95% CI 2.69–9.29, p < 0.00001].
This result indicates that the experimental groups who re-

ceived dexamethasone had a lower incidence of rebound
pain, favouring its use as an adjuvant to reduce the inci-
dence of rebound pain. The I2 = 41%, and the NNT = 3.03
in favour of using dexamethasone and a correspondingRRR
= 55% in favour of perineural dexamethasone. A NNT of
three means that only three patients need to be treated to see
a benefit in one, a finding which is further strengthened by
the relative risk reduction of 55% (Fig. 3). Subgroup anal-
ysis based on varying definitions of visual analogue scale
(VAS) scores and postoperative regular analgesia—opioid
vs non opioid based analgesia was conducted. Based on
varying definitions of VAS scores, there were not enough
studies for VAS ≤5 to make any meaningful comparisons
between the 2 groups (heterogeneity I2 = 0%). In terms of
subgroup differences between the 2 groups having received
regular postoperative analgesia, opioid vs non-opioid, there
was no heterogeneity between the 2 groups, and p = 0.72
between the 2 groups showing no differences in terms of
incidence of rebound pain depending upon usage/type of
postoperative analgesia.

4.2 Secondary Outcomes
Secondary outcome results are summarised in Table 2.

4.2.1 Pain Scores at 24 Hours
Pain scores at 24 hours post-operatively were reported

in three studies (254 patients; dexamethasone: 162, control:
92). The standardised mean difference in pain scores was

4
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Fig. 2. Risk of bias assessment of the included studies.

Fig. 3. Incidence of rebound pain forest plot. LA + Dex, local anaesthetic + dexamethasone; CI, confidence interval.

0.23 [95% CI –0.71–1.17, p = 0.64], with the I2 = 91%.
This result indicates that there was no difference between
the control and the intervention group. Sensitivity analysis
by excluding the outlier/s did not alter the p-value or the
direction of the overall effect. Further subgroup analysis or
meta regression was not possible due to the small number
of RCT’s describing the outcome. Performing sensitivity
analysis by excluding outlier [10] did not alter the p-value or
the direction of overall results, except for the heterogeneity
(I2 = 0).

4.2.2 Pain Scores at 48 Hours

Pain scores at 48 hours post-operatively were reported
in three studies (254 patients; dexamethasone: 162, control:
92). The standardised mean difference in pain scores was
0.33 [95% CI –0.17–0.82, p = 0.20], with I2 = 70%. This
shows there is no difference between the control and inter-
vention groups. Sensitivity analysis by excluding the out-
lier/s did not alter the p-value or the direction of the overall
effect. Further subgroup analysis or meta regression was
not possible due to the small number of RCT’s describing
the outcome. Performing sensitivity analysis by excluding
outlier [10] did not alter the p-value or the direction of over-
all results, except for the heterogeneity (I2 = 0).
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Table 2. Summary of secondary outcome results.

Secondary outcome Number of studies
Number of participants

Standard mean difference (95% CI) p-value I2
Control Dex

Pain score 24 hours 3 92 162 0.23 (–0.71–1.17) 0.64 91
Pain score 48 hours 3 92 162 0.33 (–0.17–0.82) 0.20 70
First analgesic request 2 56 68 –2.37 (–3.38– –1.36) <0.00001 77
Onset of rebound pain 3 81 75 –2.27 (–4.91– 0.37) 0.09 97
Hyperglycaemia 3 83 97 0.10 (–0.20– 0.39) 0.51 0
CI, confidence interval.

Fig. 4. Hyperglycaemia forest plot. SD, standard deviation.

4.2.3 First Analgesic Request

A first analgesic request was reported in two studies
(124 patients; dexamethasone: 68, control: 56). This was
used as a metric for duration of nerve block. The standard-
ised mean difference was –2.37 [95% CI –3.38– –1.36, p<
0.00001]. Meanwhile, based on the mean difference (MD)
between the control and treatment groups, dexamethasone
prolonged the time to first analgesic request by an average
of 8.97 hours. The I2 was 77%. This could be due to a
small number of studies/participants, and therefore, the re-
sults should be treated with caution.

4.2.4 Onset of Rebound Pain

Onset of rebound pain was reported in three studies
(156 patients; dexamethasone: 75, controls: 81). The stan-
dardised mean difference was –2.27 [95% CI –4.91–0.37,
p = 0.09], I2 was 97%. This result showed no signifi-
cant difference between groups. However, the results need
to be used with caution due to the small number of stud-
ies/participants and high heterogeneity. Sensitivity analysis
excluding Morita [10] did not change the overall p-value or
the overall direction of the results.

4.2.5 Hyperglycaemia

Hyperglycaemiawas assessed in three studies (180 pa-
tients; dexamethasone: 97, control: 83). The standardised
mean difference was 0.10 [95% CI –0.20–0.39, p = 0.51],
I2 = 0%. We found no difference in blood sugar levels be-
tween groups (Fig. 4).

4.3 Meta Regression and Trial Sequential Analysis (TSA)

Meta-regression was performed for the dose of dex-
amethasone and the type of LA used, and did not show
any impact on the overall outcome (p = 0.26, 0.69, respec-

tively) when the covariates were considered using a Z dis-
tribution (Table 3 and Fig. 5). There were not enough stud-
ies to perform meta-regression against the covariate of dif-
ferent doses of LA. This result was consistent when anal-
ysed with the Knapp-Hartung modification. The regression
of log odds ratio on the dose of dexamethasone used had
an equation Y = 1.4856 + 0.0744 × dose of dexametha-
sone, and 95% intervals were simultaneous based on both
Z-distribution and Knapp-Hartung. The funnel plot and the
precision funnel plot showed symmetry. The ‘trim and fill
effect’ showed no unaccounted-for studies either on the left
or the right of the mean using a random or fixed effects
model, with Egger’s intercept being p (two-tailed) = 0.21.
Meta-regression could not be performed for secondary out-
comes due to the small number of studies.

The TSA for the primary outcome showed that the re-
quired information size (IS) was easily reached (Fig. 6). In
addition to the sensitivity analysis that excluded outliers,
further analyses were conducted. These included removing
one study to test the influence of individual studies, and per-
forming cumulative analyses. Where relevant, these cumu-
lative analyses incorporated variables such as dexametha-
sone dose, type of LA used, and varying doses of LA as
moderators, to assess whether these factors influenced the
primary outcome. It did not alter the output of the overall
results for the primary outcome, nor did it demonstrate any
specific correlation with the type or doses of LA used.

5. Discussion
Dexamethasone is a highly potent long-acting gluco-

corticoid with anti-inflammatory effects [18]. Perineural
dexamethasone is proposed to provide analgesia through
several mechanisms, although the exact mode of action re-
mains unclear. It is proposed that dexamethasone reduces
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Table 3. Meta regression for the primary outcome based on type of LA used and dose of dexamethasone.
Meta regression: incidence of rebound pain Type of LA Dose of dexamethasone

2-sided p-value 0.69 0.26
LA, local anaesthetic.

Fig. 5. Meta regression of the log odds ratio on the dose of dexamethasone.

ectopic neuronal discharge from potassium-mediated noci-
ceptive C-fibres, reducing pain transmission [5,9]. This C-
fibre inhibition is dependent upon an increase in the expres-
sion of inhibitory K+ channels with a reduction in nocicep-
tive neuronal transmission [5]. It may also induce vasocon-
striction around the nerve, slowing the absorption of local
anaesthetics and thereby extending their duration of action
[4]. It may also exert systemic anti-inflammatory effects,
reducing inflammation and associated pain [10].

Experimental studies suggest that local anaesthetics
have proinflammatory effects and it changes the nerve
permeability, resulting in abnormal conduction. This is
thought to contribute to the occurrence of rebound pain. In
these experimental models, dexamethasone prevents local
anaesthetic-induced neurotoxicity and mitigates rebound
hyperalgesia [9].

A meta-analysis was performed with the principal aim
of examining the role of dexamethasone as an adjunct to
a regional nerve block upon rebound pain incidence after
surgery. The secondary aims were to define the time in

hours to the first analgesic request, pain scores at 24 and 48
hours, the onset of rebound pain and hyperglycaemia post
perineural dexamethasone. Nine papers fulfilled the inclu-
sion criteria [8,9,10,11,12,13,14,15,16]. There is a relative
paucity of prior research focused specifically on rebound
pain following administration of perineural dexamethasone
as an adjunct to local anaesthetic. This work sought to quan-
tify the basis of evidence for its role in clinical practice.

Our primary finding was that dexamethasone, when
used as an adjunct with a peripheral nerve block, reduced
the incidence of post-surgical rebound pain. This finding
reached significance and is corroborated by a meta-analysis
from Singh et al. [19], in which dexamethasone reduced re-
bound pain incidence with an odds ratio of 0.16, but their
study included both peripheral and perineural administra-
tion of dexamethasone. Our study showed an OR = 5.00
compared to theirs of 0.16. Our NNT = 3.03, which is
slightly different to that of Singh et al. [19] at 2.8, may be
ascribed to the higher number of included trials in our study.
This therefore shows that perineural dexamethasone is a

7
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Fig. 6. Trial sequential analysis for incidence of rebound pain. The blue z curve represents the number of studies; the vertical red line
represents the required information size (IS); the outer inward sloping red coloured lines represent the monitoring boundaries; the inner
sloping lines demonstrate the futility boundary; the brown upper and lower horizontal lines represent the conventional boundary.

useful adjunct, as by decreasing the incidence of rebound
pain, greater patient satisfaction will be achieved. This is
clinically significant, as poor pain management has been
shown to increase complications, impact hospital length of
stay, leading to increased associated costs [20].

One of the secondary findings in this study was that
perineural dexamethasone as an adjunct was associated
with a significant increase in the first analgesic request.
Furthermore, the required IS (n = 168) was reached, sup-
porting the utility of adding dexamethasone to perineural
blocks, by further reducing the need for post-operative anal-
gesia.

Another secondary finding was that there was no sta-
tistically significant difference in pain scores at 24 and 48
hours with the use of perineural dexamethasone as an ad-
junct to peripheral nerve blockade. This is corroborated
by the findings of De Oliveira et al. [21], who performed
a meta-analysis which showed that perineural dexametha-
sone conferred no advantage on late pain at 24 and 48 hours
when compared to control groups. The results should be
carefully considered due to the small number of studies and
participants, along with the limited reporting of the same in
other studies.

There was no difference between the two groups for
the onset of rebound pain, pain scores at 24 hours, 48 hours,
nor blood sugar levels. However, for these outcomes which
showed no difference, it could be that the sample sizes were
too small to conclude. We would suggest exercising cau-
tion in interpreting these results due to the small number of
studies involved.

From an anaesthetic perspective, rebound pain refers
to a surge in pain intensity following the resolution of a
peripheral nerve block, often described by patients as in-
tense and disproportionate. In this meta-analysis, we eval-
uated three distinct yet related outcomes: incidence, onset,
and time to first analgesic request. Incidence measures how
frequently patients experienced rebound pain, while onset
refers to the time (in hours) after nerve block resolution
when pain began. Time to first analgesic request represents
how long patients remained comfortable before requiring
further pain relief. Our results showed that perineural dex-
amethasone significantly reduced the incidence of rebound
pain and prolonged the time to first analgesic request, but
did not significantly alter the onset of rebound pain. These
findings are not contradictory- they reflect that dexametha-
sone effectively prevents rebound pain in some patients and
extends the duration of analgesia, but among those who still
experience rebound pain, the timing of its onset does not ap-
pear substantially delayed.

Although the overall analysis found no statistically
significant difference in the onset of rebound pain, a sen-
sitivity analysis excluding Morita did not alter the direc-
tion or significance of the pooled estimate. However, in an
exploratory sensitivity analysis to investigate the source of
substantial heterogeneity (I2 = 97%), excluding the outlier
study by Nobre et al. [16] revealed a significant difference
(p < 0.00001), suggesting that this study had a substan-
tial influence on the pooled result. Trial sequential analy-
sis (TSA) confirmed that the required information size was
reached (n = 105), strengthening the reliability of this find-
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ing. However, given the small number of studies contribut-
ing to this outcome, we could not perform ameta-regression
to explore potential sources of heterogeneity. Thus, while
the results suggest that perineural dexamethasone may im-
pact the timing of rebound pain in specific contexts, these
conclusions should be interpreted with caution.

As mentioned in Zufferey et al. [22], 4 mg perineu-
ral dexamethasone versus 8 mg intravenous dexamethasone
increased the mean duration of analgesia. In our analysis,
although constrained by the limited number of studies, the
duration of analgesia or time to first request for analgesia
was significantly extended to 8.97 hours for the dexam-
ethasone group compared to the control group. However,
there was a minimum requirement of three studies to run a
meta-regression to justify the goodness of fit plot. Only two
studies on this domain were found, and so we were unable
to compute the goodness-of-fit plot. In contrast to Singh et
al. [19], we found that the regression of log odds ratio on
the dose of dexamethasone demonstrated an almost linear
response to the different doses of dexamethasone using the
Knapp-Hartung computational effect.

The incidence of perioperative hyperglycaemia with
the use of perineural dexamethasone was also not signifi-
cant (p = 0.51 with I2 = 0), which is promising and echoed
by Fang et al. [9] and Xu et al. [23], but the results should
be treated with caution due to the small number of trials
involved.

One of the indications for using peripheral nerve
blocks in contrast to general anaesthesia is to improve
patient-reported satisfaction after surgery by decreasing
postoperative pain and reducing opioid associated comor-
bidity. It is, therefore, important to take measures to reduce
the incidence and intensity of rebound pain to justify the
use of peripheral nerve blocks. Dexamethasone adminis-
tered perineurally is an off-label use of the drugwithout cur-
rent approval by the European Union or the United States
Food and Drug Administration [4]. Anaesthetists should
have access to information on predicted positive and neg-
ative effects when making informed decisions around this
adjunct. The value of increased duration of sensory block-
ade and reduced rebound pain scores by the addition of per-
ineural dexamethasone should therefore be weighed against
the potential complications of its use, such as the poten-
tial for neurotoxicity. To date, no papers have established a
causal link between dexamethasone and neuronal damage.
In contrast, an in vitro study has shown that dexamethasone
can protect neurones from bupivacaine-induced injury [24].
From the studies we considered, no patients experienced an
adverse outcome associated with the use of dexamethasone
perineurally; however, this absence of evidence is not ev-
idence of absence. The practicality of dexamethasone use
clinically should also be considered. Introducing additional
agents into regional anaesthesia protocols increases the po-
tential for medication errors, which can negatively affect
patients. It may also be tricky to change the practise of

current anaesthetists who feel more comfortable adminis-
tering dexamethasone intravenously and have done so for
a long period. Cannulas will routinely be in place and al-
low for seamless administration intravenously, but perineu-
ral dexamethasone requires an injection that may interrupt
the workflow of an anaesthetist and mean more time in the
anaesthetic room.

This paper’s limitations should be considered when
applying its findings to a clinical context. There are a small
number of studies, with varying Jadad scores; however,
through Egger’s regression test and ‘trim and fill method’,
we could not find any outlying studies that could have had
an impact. The regression of the log odds ratio on the dose
of dexamethasone showed no significant variation across
the different doses of dexamethasone used. The NNT of
3.03 overwhelmingly points towards the benefit of reduc-
tion of rebound pain with the use of dexamethasone. Fur-
thermore, for some of our data, heterogeneity was high with
I2 values of 77%, 91%, 70% and 97% for the time to first
analgesic request, pain scores at 24 hours, pain scores at 48
hours and onset of rebound pain, respectively. This could
be ascribed more to intra-study differences than inter-study,
as sensitivity analysis did not alter the overall results or
the direction of the p-value, neither did meta regression,
trim and fill effect or precision modelling reveal any dis-
crepancies. Reasons for heterogeneity could include differ-
ences in surgical procedures; dosages of dexamethasone;
administration techniques for peripheral nerve blocks, such
as indwelling catheters; and the use of ultrasound guidance.
Subgroup analyses may have proved useful in better under-
standing this variability in effect sizes among studies, but
there were not enough studies to perform a subgroup anal-
ysis. From the qualitative perspective, there was Fang et
al. [9], who reported elevated blood sugar levels at 8 hours
after the surgery, but no statistically significant difference
was found between the two groups, and our analysis did not
demonstrate any differences between the groups either (p =
0.51). There seems to be a discordance between the inci-
dence of rebound pain and the onset described by the re-
spective authors in their trials. We postulated that it could
be due to a variety of reasons, including the way the authors
have described their findings and the way it has been mea-
sured as described by Fang et al. [9], Nobre et al. [16] and
Kurdi et al. [25].

It is impossible to evaluate the glucose safety in dia-
betic patients, and future studies should focus on this pop-
ulation. There was also a lack of long-term safety data;
the follow-up duration of all included studies is≤72 hours,
which prevents the evaluation of the long-term impact of
dexamethasone on nerve function (e.g., delayed neuritis).
Future studies should extend the follow-up period to 3–6
months to assess sensory and motor function.

It can be deduced from the included trials in this meta-
analysis that there is a relative paucity of literature sur-
rounding perineural dexamethasone, pain scores and inci-
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dence of hyperglycaemia, along with long-term follow-up
of any steroid-induced perineural complications. Future
work should be focussed on randomised controlled trials
looking at the effect of standardised dosage of perineural
dexamethasone on pain scores, including duration of anal-
gesia. Of specific note, there should be consideration of
the negative effects of dexamethasone usage and its im-
pact on wound healing and neurotoxicity [26]. This study
found that dexamethasone, when used as an adjunct to pe-
ripheral nerve block, significantly reduced the incidence
of rebound pain and extended the time until patients’ first
analgesic request (8.97 hours), indicating an extended dura-
tion of the local anaesthetic effect compared to the control
group. However, analysis found that perineural dexametha-
sone did not confer a significant improvement on patient
self-reported pain scores at 24 and 48 hours. Additionally,
it showed no difference in delaying the onset of rebound
pain. Dexamethasone was not found to significantly affect
blood sugar levels.

6. Conclusion
These findings contribute valuable evidence to the on-

going debate regarding the role of perineural dexametha-
sone as an adjunct in peripheral nerve blockade. Future
RCTs should address these issues in a robust manner, par-
ticularly the effect of dexamethasone on diabetic patients’
glucose levels perioperatively, and blood glucose monitor-
ing should be considered in the perioperative period when
dexamethasone is used in diabetic patients. This should be
done with consistent dosages so future informed analyses
can be performed using robust results.

Key Points
• Perineural dexamethasone reduces the incidence of

rebound pain.
• Extends the duration of analgesia when used as an

adjunct along with local anaesthetics.
• No significant difference in the onset of rebound

pain, pain scores at 24 and 48 hours.
• No alteration of blood sugar levels.
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