Exploring the Effect of Dexamethasone Addition to Local Anesthetics in

Supraclavicular Brachial Plexus Block

Abstract

Background: The addition of dexamethasone to local anesthetics in supraclavicular brachial
plexus block has been studied to evaluate its impact on block onset and duration, potentially
enhancing the efficacy of regional anesthesia.

Objective: In this study our main goal is to evaluate the effect of dexamethasone added to
local anaesthetics on the onset and duration of supraclavicular brachial plexus:block.

Method: This cross-sectional study was carried out at tertiary hospital from January 2022 to
January 2023. Where 100 adult patients undergoing various orthopaedic:surgeries on forearm
and around the elbow under supraclavicular brachial plexus block were selected and divided
into 2 groups of 50 each. In group-A patients received 35 ml of mixture of lignocaine 2%,
bupivacaine 0.5% while in group-B patients received the same amount of local anaesthetics
with dexamethasone (8 mg). The onset of sensory and motor block and duration of analgesia
in two groups were compared and development of complications were observed.

Results: Both Group A (48%) and Group B (42%), where most of the patients in the research
are located, have a median age of 41 years. There were 80% males and 20% females in
Group A. There were ninety males and ten females in Group B. There was a statistically
significant (p 0.05) early onset.of sensory and motor block in group B. The analgesic effect
lasted much longer in group B (p 0.001) than in group A. In addition, 45% of group A
participants were diagnosed with Horner's syndrome, and 7% had Dyspnoea or chest pain.
The recurrent laryngeal nerve was blocked in 3% of patients, whereas 2% had insufficient
occlusion. In.group B, 31% of people experienced horners syndrome, and 5% had Dyspnoea
or chest pain. Two percent of patients had a block of the recurrent laryngeal nerve, with one
percent experiencing an inadequate block.

Conclusion: The use of dexamethasone to prolong the effects of local anesthetics is not
encouraged. It might be useful in situations when epinephrine use is limited (such as in
hypertension or cardiovascular disease).
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Introduction

Supraclavicular brachial plexus block is a widely employed regional anesthesia technique for
surgeries involving the upper extremity. It provides effective anesthesia and postoperative
analgesia while minimizing the risks associated with general anesthesia. In recent years, there
has been growing interest in exploring the use of adjuvants to local anesthetics in order to

enhance the quality and duration of nerve blocks."®

Dexamethasone, a potent corticosteroid with anti-inflammatory and analgesic properties, has
emerged as a promising adjuvant for regional anesthesia. By adding dexamethasone to the
local anesthetic solution, researchers have investigated whether this .combination can improve

the onset and duration of supraclavicular brachial plexus block.>®

The rationale behind the use of dexamethasone stems from its ability to reduce inflammation,
decrease neuronal excitability, and inhibit the release of pain mediators. These properties

make dexamethasone a potential enhancer of nerve block effectiveness.”

Several studies have evaluated the impact of adding dexamethasone to local anesthetics on
the onset and duration of supraclavicular brachial plexus block. The outcomes of interest
include the time to achieve-complete sensory and motor blockade, as well as the duration of

postoperative analgesia. *°

Understanding the effects of dexamethasone as an adjuvant in supraclavicular brachial plexus
block is of great clinical significance. Optimizing the onset and duration of nerve blocks can
result in.improved intraoperative conditions, better postoperative pain control, and potentially
shorter hospital stays. Additionally, by reducing the need for systemic opioids, the use of
dexamethasone as an adjuvant may help mitigate opioid-related side effects and contribute to

enhanced patient satisfaction.*

In this discussion, we will explore the current body of literature and evidence regarding the
effect of adding dexamethasone to local anesthetics on the onset and duration of
supraclavicular brachial plexus block. By critically evaluating the available studies, we can
gain insights into the potential benefits and implications of incorporating dexamethasone as

an adjuvant in regional anesthesia practice. ***°



Objective

In this study our main goal is to evaluate the effect of dexamethasone added to local
anaesthetics on the onset and duration of supraclavicular brachial plexus block.

Methodology

From 2022 , a tertiary hospital conducted a cross-sectional research. One hundred adults
receiving orthopaedic procedures on the forearm and elbow while sedated with a
supraclavicular brachial plexus block were randomly split into two groups of fifty. Patients in
Group A were given a lignocaine and bupivacaine combination (35 ml) with a 2% and 0.5 %

concentration, respectively.

Patients also got 8 mg of dexamethasone along with the local anestheties. Two groups were
studied to examine the onset of sensory and motor block, the duration of analgesia, and the

occurrence of problems.

Results are shown as Mean SD for a total of seven different.tests. The unpaired student's t-
test was used to establish statistical significance. The cutoff for statistical significance was set
at 0.05. When comparing three or more groups, we used-an ANOVA test, and we considered

the result to be statistically significant if the pvalue was less than 0.05.

Results

In table-1 shows age distributions of the patients where most of the patients belong to 41-50
years age group for both Group A (48%) and group B (42%). The following table is given
below in detail:

Table-1: Age distributions of the patients

Group Group A % Group B %
31-40 7% 6%

41-50 48% 42%

51-60 35% 37%

>60 10% 15%

In figure-1 shows gender distributions of the patients. This study patient was divided into

Group A and Group B, where in Group A 80% were male and 20% were female. In Group B




90% and 10% were male and female respectively. The following figure is given below in
detail:

m Male ®mFemale
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Figure-1: Gender distributions of the patients.

In table-2 shows socio demographic characteristics of.the patients where, in group A 60%
patients were diabetic where as in group B it was 71%. In addition, mean weight of group A
69+9.0kg whereas in group B 62+9.1kg.

The following table is given below'in detail:

Table-2; Socio demographic characteristics of the patients

Variable Group A Group B
Weight 69+9.0 6249.1
Height 173+6.0 172+5.0
Educational Status

Iliterate 6% 1%
Primary 12% 19%
Secondary 23% 21%
Graduate 59% 60%
Working status:

Service holder 32% 28%
Business Man 15% 11%




House wife 27% 25%
Others 26% 36%
Diabetic  status of the

patients: 60% 71%
Diabetic: 40% 29%
Non diabetic:

Table-3 shows distribution of the patients according to duration of surgery where in group A

mean duration of surgery was 78.75£10.50 min whereas in group B it was 82.50£11.12.

Table-3: Distribution of the patients according to duration of surgery

Group Duration of Surgery, min P value
Group A 78.75+10.50 >0.005
Group B 82.50+11.12

Table-4 shows Comparison of quality of block in two groups in the patients where there was

a statistically significant (p 0.05) early onset of sensory and motor block in group B. The

analgesic effect lasted much-longer in group B (p 0.001) than in group A.

Table-4: Comparison of quality of block in two groups

Quality“ of ‘block | Group A Group B P value
Group

Onset of sensory 11.64+2.19 09.89+1.97 <0.005

block (min)

Onset of motor 13.32+0.98 11.09+1.28 <0.005

block (min)

Total duration of 03.43+0.49 11.87+0.53 <0.001

analgesia (hour)




Table-5 shows Incidence of side effects during block in two groups where in 45% of those
diagnosed with group A Horner's syndrome also had Dyspnoea or chest pain. The recurrent
laryngeal nerve was blocked in 3% of patients, whereas 2% had insufficient occlusion. Group
B contained 31% of instances of Horner's syndrome, 5% of cases of dyspnea or chest pain,

2% of cases of recurrent laryngeal nerve block, and 1% of cases of inadequate block.

Table-5: Incidence of side effects during block in two groups

Side effects Group A Group B P value
Horner’s syndrome 45% 31% >0.05
Dyspnoea or chest 7% 5% >0.05
discomfort

Recurrent laryngeal | 3% 2% >0.05
nerve block

Inadequate block 2% 1% >0.05
Discussion

The brachial plexus block is.a simple and safe treatment for surgical procedures involving the
upper limbs. Although.improved operating conditions were achieved using a mixture of
lignocaine and bupivacaine, analgesia lasted for about 4-6 hours at most. Incorporating
steroids into _local anesthetics has been shown to hasten the onset of pain relief and increase
its duration of effect. ** Steroids are powerful in their ability to reduce inflammation and
inhibit the immune system. There is evidence that steroid injection into a nerve's perivascular
space may-affect pain relief after surgery. Back and sciatic discomfort were treated with
epidural steroid injections9. Several steroids have been tried for this, but the synthetic
glucocorticoid dexamethasone is recommended due to its very powerful anti-inflammatory
effect, which is around 25-30 times as strong as hydrocortisone and does not include

mineralocorticoid action. This method was determined to be risk-free and effect-free. 13

Oral and intravenous pre-operative dexamethasone treatment has been found to decrease

postoperative pain ratings and analgesic needs without side effects in a variety of oral and




general surgical procedures. * The anti-nausea and anti-vomiting effects of dexamethasone
are well-documented. Dexamethasone's anti-inflammatory properties may underlie its
analgesic and antiemetic effects,">*° Earlier onset of sensory and motor block was seen in

group-B than in group-A in the described research.

In one study showed steroid treatment considerably increases the duration of analgesia after
nerve blockade of the extremities. *’ Adding dexamethasone to lignocaine" considerably
increased the duration of analgesia without affecting the start time21, according to a research
of axillary block. Dexamethasone, when used as an adjuvant in a combination of local
anesthetics, has been shown in another trial of supraclavicular block to dramatically
accelerate the onset and extend the duration of analgesia. 18 The success rate for both groups
was far over 90%. Complication rates were minimal overall+and were about the same
amongst the groups, with the exception of a slightly.inereased rate of Horner's syndrome. In

this investigation, no cases of clinical pneumothorax were found.

Comparable to the research, *° we found that 45% of patients in group A and 31% of patients
in group B had Horner's syndrome. Seven percent.of group A patients and five percent of
group B patients had dyspnea or chest pain. Inadequate block was seen in one patient in both
groups, and recurrent laryngeal nerve block occurred in 2% of Group A patients and 1% of
Group B patients, respectively. Despite using Murphy's supraclavicular method to inject local

anesthetic, Brand and Papper reported a 6.1% incidence of pneumothorax. %

Conclusion

The use of dexamethasone to prolong the effects of local anesthetics is not encouraged. It
might be useful ‘in situations when epinephrine use is limited (such as in hypertension or

cardiovascular disease).
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