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ABSTRACT

Background: Rebound pain following supraclavicular brachial plexus blockade is considered a serious limitation.
Inadequate management is the most important cause of the rebound within peripheral nerve blockade diminishing.
Objective: We determined whether perineural dexamethasone can reduce the frequency of rebound pain following
bupivacaine supraclavicular brachial plexus blockade. Methods: This prospective, double-blinded and randomised
investigation included 116 patients, of both sexes, aged 23-65 yrs., classed I-1l1l by the American Society of
Anaesthesiologists and assigned for upper limb surgical orthopaedic procedures using supraclavicular brachial
plexus blockade at Royal Rehabilitation Centre, Amman, Jordan, during the period Jan 2020-Jan 2021. Group |
patients (Gl, n = 59) were administered 0.5% bupivacaine mixed with 6 mg dexamethasone, and Group Il patients
(GII, n = 57) were administered bupivacaine 0.5%. Rebound pain frequency 3 days following supraclavicular
brachial plexus blockade was rated using a numeric rating scale pain score during 6, 16, 28 and 48 hrs. following
the supraclavicular brachial plexus blockade, pain and paraesthesia within 2 weeks post-operation were. The
Mann-Whitney U test was used for the continuous variables and the chi-square test to evaluate the correlation
between the categorical variables. Results: The frequency of rebound pain was remarkably lower in Group I (6/59
[10.2%]) compared to Group Il (27/57 [47.3%]); P < 0.005. Group allotment was correlated with rebound pain
[OR =0.041]. Patients in Group I had significantly lower numeric rating scale pain scores [4] compared to Group
II [7] (P <0.005). Regarding NRS pain scores after surgery, there was a remarkable discrepancy between groups
only at 16 h after blockade, at rest (P <0.05) and on movement (P <0.005). Conclusions: Perineural 6 mg
dexamethasone decreases rebound pain following supraclavicular brachial plexus blockade during upper limb
operative orthopaedic techniques.

KEYWORDS: Supraclavicular brachial plexus blockade: bupivacaine, dexamethasone; Pain: rebound, numeric
rating scale scores.

INTRODUCTION decrease the frequency of rebound pain'®, but with

Peripheral nerve blockade has an important part in
multimodal pain relief, attaining optimum early pain
control after surgery.!! Rebound pain after peripheral
nerve blockades is an important limitation regarding this
procedure.) Rebound pain is a frequent factor of
unscheduled readmission and was recorded following
an ankle fracture operation using popliteal sciatic nerve
blockade®®, distal radius fracture fixation using
supraclavicular brachial plexus blockade® and shoulder
arthroscopy  using interscalene  brachial  plexus
blockade.™

Uncomplacent management is the most important cause
of the rebound within peripheral nerve blockade
diminishing. The pain breach occurs nocturnal.
Maintaining infusion via the perineural catheter can
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unfortunate dislocation and local infection. Perineural
liposomal bupivacaine via interscalene nerve blockade
may induce excellent analgesia with less narcotics after
surgery.  Liposomal bupivacaine  with  standard
bupivacaine used for interscalene brachial plexus
blockade was compared with standard bupivacaine for
pain control following shoulder operation.!”” The most
severe pain was less during the first 7 days for liposomal
bupivacaine (mean of 3.6 compared to 5.3). Safe and
potent supporting of local anaesthetics might be an
important  protocol to avoid rebound pain.
Dexamethasone lengthens the period of brachial plexus
blockade, with no side effects. Perineural dexamethasone
with bupivacaine can lengthen the period of sensory and
motor blockade, avoiding bupivacaine-caused reversible
neurotoxicity and shortening rebound hyperalgesia.t®
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The goal of this investigation was to assess whether
perineural dexamethasone can reduce the frequency of
rebound pain following bupivacaine supraclavicular
brachial plexus blockade.

Methods

Our  prospective, double-blind and randomised
investigation included 116 patients, of both sexes, aged
23-65 yrs., classed I-I1l by the American Society of

Anaesthesiologists and assigned for upper limb surgical
orthopaedic procedures using supraclavicular brachial
plexus  blockade ultrasound-directed at Royal
Rehabilitation Centre, Amman, Jordan, during the period
Jan 2020-Jan 2021. The patients were assigned to two
groups after providing written informed consent. This
study was approved by our local ethical and research
board review committee of the Jordanian Royal Medical
Services. Group | patients (G, n = 59) were administered
35 ml of 0.5% bupivacaine mixed with 6mg
dexamethasone, and Group Il patients (GIl, n = 57)
received 35 ml of 0.5% bupivacaine. Patients with
multiple insults, nerve insult before surgery,
hypersensitivity to bupivacaine or dexamethasone or
long-standing analgesic use were excluded.

Ultrasound was performed with a high-frequency linear
probe. The blockade was assessed according to sensation
of a pin prick 45 min following the blockade. Pain
severity was assessed using NRS (0-10). Moderate or
severe pain was recorded. Rebound pain was recorded as
severe sudden pain not ameliorated in 45 min (NRS more
than 7). Rebound pain frequency 3 days following
supraclavicular brachial plexus blockade, the period from
the blockade when the most intense pain occurred,
numeric rating scale pain score during 6, 16, 28 and
48 hrs following the supraclavicular brachial plexus
blockade, pain and paraesthesia within 2 weeks post-
operation were recorded.

Statistical analysis
The Mann-Whitney U test was used to analyse the
continuous variables. We applied the chi-square test to
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evaluate the correlation between categorical parameters.
The variance of repeated measurements was used for the
NRS scores pre- and post-operatively.

RESULTS

There were no remarkable discrepancies between the two
groups regarding demographics as well as aesthetic and
operative features (Table I). The supraclavicular brachial
plexus blockade induced optimum anaesthesia for all
patients. The frequency of rebound pain was remarkably
lower in Group | [6 (10.2%)] compared to Group Il [27
(47.3%)]; the relative risk (RR) was 0.197, P <0.005.
There were discrepancies between groups regarding pain
features as soon as the supraclavicular brachial plexus
blockade faded. The peak NRS pain scores were 4 in
Group I and 7 in Group II (P <0.005). Patients in Group
I had a peak pain score at 17.4from the blockade.
Patients in Group Il had the most intense pain score at
12.3 from the blockade (Table I1).

We observed remarkable correlations between rebound
pain and group allotment (P <0.005), tourniquet (P
>0.05) and NRS pain score with movement before
surgery: Mild (NRS 1-3) P > 0.05, Moderate (NRS 4-6)
P > 0.05 and Severe (NRS 7-10) P > 0.05 before
blockade. Only group allotment was remarkably
associated with rebound pain (Table I11). Dexamethasone
with bupivacaine could prevent rebound pain. There was
a remarkable discrepancy regarding NRS pain scores
between both groups (resting: P < 0.005; in movement: P
<0.05). Regarding NRS pain scores after surgery, there
was a remarkable discrepancy between groups only at
16 h after blockade, at resting (P <0.05) and during
movement (P <0.005). At 2 weeks post-operation, there
was no paraesthesia or chronic pain at the operative
location.

Table I: Demographics as well as aesthetic and operative features.

Gl Gll P
n 59 57
Dexamethasone 6 mg Bupivacaine 0.5%,
Agents Bupivacaine 0.5%, 35 ml 35 ml
pivacaine 0.5%, 35 m m
Age (yrs.) 49.3 47.8
Sex (no.) M 21 23
F 38 34
ASA (no.) | 31 33
1 15 12
11 13 12
Period from insult to operation (days) 4.9 5.8 >0.05
Tourniquet (no.)
YES o~ ” >0.05
NO
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Table I1. Peak NRS pain scores in the first 3 days following the blockade.

Hours from blockade
6 16 28 48
Gl|Gll |Gl |Gl |GlI|GI|[GI|GI
1 | yes | yes yes
2 yes yes
3 | yes | yes yes | yes | yes
Peak NRS pain scores 4 | yes | yes | yes | yes | yes | yes
5 | yes | yes | yes | yes | yes
6 yes | yes | yes | yes yes
7 | yes | yes | yes | yes yes
8 | yes yes | yes | yes
9 | yes yes | yes yes
10 | yes yes yes
Table I11.NRS pain scores during surgery.
Hours from blockade
Before surgery | Hr. 0 6 16 28 48
0 DBR
BR
DBM
BR | DBR
2 BR | DBM | BM
DBR | DBM
NRS pain scores | 3 BM | BM
4 BM
5 | DBM
6
7
8
9
10

BR: bupivacaine on rest

DBR: dexamethasone with bupivacaine on rest

BM: bupivacaine on movement

DBM: dexamethasone with bupivacaine on movement

DISCUSSION
Perineural dexamethasone may lengthen the sensory
blockade period. We found that mixing 0.5%

bupivacaine with 6 mg dexamethasone can decrease the
frequency of rebound pain in the upper limb after
different orthopaedic procedures under supraclavicular
brachial plexus blockade. Dexamethasone diminished
pain severity at the main intense pain sites. Rebound pain
after brachial plexus blockade is an important issue
which reduces the advantages of blockades.”) Different
pain features were found following general anaesthesia
in comparison to plexus blockade. Patients with brachial
plexus blockade experienced less pain postoperatively,
12 and 24 h later as soon as the block diminished, but the
pain was more than that experienced by the general
anaesthetic group.

The diminution of nerve blockade cannot interpret the
inability of some patients to feel severe pain when the
blockade disappears. Rebound pain cannot be managed
by intravenous opiates™ and features severe burning
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pain, primarily when the blockade diminishes.! A
neuropathic rather than a nociceptive element of rebound
pain following blockade could be incriminated. Local
anaesthetics may induce nerve swelling, modifying the
permeability of the external nerve membrane, causing
pathological nerve conduction.™ Local anaesthetic
toxicity and proinflammatory action of local anaesthetics
could cause rebound pain.!”! Dexamethasone is a strong
and long-acting glucocorticoid. It lengthens the period of
blockade compared to only local anaesthetics™ by
decreasing the production of inflammatory mediators,
ectopic neuronal discharge and potassium channel-
mediated discharge of nociceptive C-fibres.'® Perineural
dexamethasone with bupivacaine avoided bupivacaine-
caused reversible neurotoxicity and short-term “rebound
hyperalgesia™.®®! Our investigation showed that 6 mg of
dexamethasone with 0.5% bupivacaine diminished the
frequency of rebound pain from 47.3 to 10.2% following
upper limb orthopaedic surgical techniques under
supraclavicular brachial plexus blockade.

1SO 9001:2015 Certified Journal | 142



Sadegq et al.

Mixing 2 mg of perineural dexamethasone caused better
rebound pain features than no dexamethasone or 4 mg
perineural  dexamethasone.'  The  dose  of
dexamethasone used perineurally was 4-10 mg"?; 4 mg
perineural dexamethasone is a ceiling dose lengthening
the pain relief period.® The internal fixation rebound
feature was less in patients aged more than 60 years,
mostly with moderate pain (NRS 4-6) when the
blockade diminished.”! There was no correlation
between rebound pain frequency and age in our
investigation, but patients younger than 60 years
experienced a higher frequency of rebound pain.
Rebound pain is defined as a measurable discrepancy
between the peak NRS pain score when the blockade
diminishes and the final NRS pain score when the
blockade is still functioning. It generally occurs
suddenly, at night or by motion. Rebound pain can also
be defined as intense pain (NRS pain score more than 7)
that appears within 2 days following blockade, at rest or
by motion, and cannot be managed via opiates.
Dexamethasone lengthens the blockade period.
Sometimes, the burning or aching pain features cannot be
found.

Dexamethasone is one of the main frequent adjuvants to
blockades. An increase in blood glucose serum level has
been recorded with dexamethasone and requires insulin
management.™ In our investigation, the influence of
intravenous dexamethasone on rebound pain was not
evaluated. The decrease in rebound pain could either be
due to perineural or systemic absorption of
dexamethasone and whether the lengthening of the
blockade is due to systemic or perineural mechanisms.
For bupivacaine, mixing with perineural dexamethasone
statistically significantly lengthened the pain relief
period by 21% compared with intravenous use.™
Intravenous dexamethasone is a potent anti-inflammatory
agent.

CONCLUSION

Mixing 6 mg dexamethasone with bupivacaine decreased
rebound pain following a supraclavicular brachial plexus
blockade in various upper-limb orthopaedic operative
procedures. It decreased the pain severity at the main
intense pain points.
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