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ABSTRACT

Objective: To compare the outcomes of intravenous dexamethasone versus placebo as adjunct to local anesthetic
brachial plexus block for upper limb surgery.

Methodology: A total of 100 patients of either gender aged 18 to 60 years admitted for upper limb surgery were
included. Patients with pregnancy, Diabetes mellitus, block failure and contraindication to brachial plexus block were
excluded. Patients in group A received a block injection with 30ml of 0.5% bupivacaine along with 2ml of intravenous
dexamethasone. Group B patients received 30ml of 0.5% bupivacaine for block injection and 2ml of normal saline
intravenously. Block success was confirmed using the sensory and motor examination of the upper limb. Block
duration was recorded in hours, opioid consumption was recorded in intravenous morphine equivalents in first 24
hours, visual analogue scores for pain on scale of 0-10 at upper limb at rest was recorded at 8 and 24 hours. The
study was conducted in Department of Anesthesia, pain management and intensive care Holy Family Hospital,
Rawalpindi during 7th November 2019 till 6th May 2020.

Results: In our study, duration of local anesthetic brachial plexus block in dexamethasone and placebo group were
16.12+1.33 hrsand 9.77 + 1.26 hrs respectively with p-value = 0.0001. Opioid consumption in Morphine Equivalents
at 24 hrs in local anesthetic brachial plexus block and placebo group were 16.48 + 2.60 vs 22.68 + 3.78 respectively
with p-value < 0.0001.

Conclusion: Intravenous dexamethasone has better outcomes as compared to intravenous saline as adjunct to local
anesthetic brachial plexus block for upper limb surgery.
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Introduction

Traditionally, general anaesthesia has been used for
surgeries on the upper limb. However, this has its
own drawbacks, including airway instrumentation,
exposure to several medications, and potential for
aspiration in the case of insufficient nil oral status.?

Because of its improved effectiveness, higher margin
of safety, lower total cost, shorter hospital stays,
avoidance of unfavourable side effects of general
anaesthetic, and efficient postoperative analgesia,
brachial plexus block has become an effective tool in
the anesthesiologist's apparatus. Kulenkampff first
described the supraclavicular brachial plexus block
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in 1911.2 It is a well-liked and frequently applied

procedure for perioperative anaesthesia and
analgesia for surgery of upper limb, except for
shoulder surgery.® Brachial plexus (C5-T1) innervates
almost all upper extremity dermatomes and all
osteotomes. Anesthesia and analgesia for elbow and
hand procedures targets the brachial plexus distal to
roots/trunks. Supra- and infraclavicular approaches
anesthetize trunks/divisions and cords of plexus,
respectively.* Optimal pain management is of prime
importance in all types of surgeries especially
orthopedics to ensure early rehabilitation and
physiotherapy.! Post-operative pain management in
upper limb surgery can be tricky and failure to do so
will result in increased morbidity.? Use of brachial
plexus block has a proven efficacy record and helps
bring down the use of opioids and their associated
draw backs® Using ultrasound to locate the nerves
for the block placement decreases the time required
and brings down the complication rate of the
procedure. Local anesthetics have been tried and
tested in combination with various other drugs to
with
been

enhance their effectiveness inconsistent

results.*Dexamethasone has tested in
combination with different local anesthetics with
varying results including increase in intensity and
duration of block.®> Other benefits include improved
Visual Analogue scores for pain, decreased use of
other analgesics and nausea and vomiting.

Two systemic reviews and meta-analysis recently
international have

published in journals

demonstrated the effectiveness of perineural
dexamethasone.® However, there is a concern with
respect to potential neurotoxicity of
dexamethasone and therefore it is not a licensed for
perineural route of administration. Another meta-
analysis and systematic review reported in 2017
that perineural

dexamethasone have a similar effect on block

conclude intravenous  and

duration, post-operative  analgesia, opioid
consumption, nausea and vomiting.”
In a study done by Rosenfeld et al. mean standard

deviation of block duration was 18.2 + 6.4 and 13.8

+ 3.8, opioid consumption was 17.1 £15.9and 24.1 +
14.3 and pain score at 24 hours was 3x0.5 and
2.5+0.5 among intravenous dexamethasone and
saline, respectively.® We planned the study to find
out the optimal role of dexamethasone on the
duration of block, post-operative pain and opioid
consumption via intravenous route in cases where
local anesthetics s

regional anesthesia with

effective without risk of neurotoxicity.

Methodology

This study was a randomized controlled trial,
conducted at Department of Anaesthesia, Pain
Management and Intensive Care, Holy Family
Hospital, Rawalpindi, between November 7™ 2019
till 6! May 2020. Consecutive non probability
sampling was done. Sample size was calculated
using the WHO calculator keeping the level of
significance as 5%, power of the test as 80%,
population mean + standard deviation in
intervention group 17+£15.9, population mean + SD
in control group 24 +14.3 and population size (n)
was 50 in each group, a total of 100 participants. In
our study we calculated block duration from the
time of injection till the complete resolution of
sensory block. While the block was deemed
successful by inability to abduct the shoulders and
profound numbness. Post-operative pain was
assessed using the visual analogue scale during the
first 24 hours. In order to gauge post-operative pain
opioid
intravenous morphine equivalents.

consumption was used as standard
Inclusion and exclusion criteria:

In this study we concluded 18 to 60 years who were
planned to go elective surgery on the upper limb.
These patients were ASA standard 1 and 2. Patients
having any contraindication to brachial plexus clock
or had block failure were excluded. Patient taking
greater than 60mg of oral morphine equivalents
per day. Pregnant ladies, diabetes mellitus or
patient having any allergies. After approval from
ethical written informed

hospital committee,
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consent was taken from all patients, 100 patients
were recruited according to above mentioned
selection criteria. Patients were randomized into
two groups through consecutive non probability
sampling technique. Pre-operative assessment was
done for all patients. Fasting of 6 hours for solids, 4
hours for liquids and 2 hours for clear fluids were
advised. After randomization, all patients arrived
for same day surgery and received a pre-operative
ultrasound guided supraclavicular block using a 5-
7.5 -10 MHz 60mm linear array transducer (USG
machine name) performed by anesthetic team.
Sedation for block insertion was achieved by using
intravenous midazolam 0.03mg/kg. Data collection
was done by the means of proforma with assistance
staff.
management included 15mg of ketorolac QID and

from  nursing Post-operative  pain
500mg of paracetamol TDS intravenously. Block

duration was recorded in hours, opioid

consumption was recorded in intravenous
morphine equivalents in first 24 hours, visual
analogue scores for pain on scale of 0-10 at upper
limb at rest was recorded at 8, 12, 16, 20 and 24
hours. Statistical analysis was performed using IBM
SPSS version 20. Descriptive statistics were
recorded for qualitative and quantitative variables.
Qualitative variables like gender *and ASA class
were measured as frequency and percentage.
Quantitative variables like age, duration of surgery,
duration of block, opioid consumption and pain was
measured as meanSD. Data was stratified for age,
gender, BMI, duration of surgery, and post-

stratification independent sample t-test was

applied. To compare quantitative variables
between 2 groups independent sample t test was

applied. P value <0.05 was considered significant.

Results
Age range in this study was from 18 to 60 years with

mean age of 43.21 + 9.35 years. The mean age of
patients in group A was 42.76 + 9.26 years and in
group B was 43.18 + 9.55 years. Majority of the

patients 54 (54.0%) were between 41 to 60 years of
age. Out of these 100 patients, 59 (59.0%) were male
and 41 (41.0%) were females with male to female
ratio of ratio of 1.4:1. The mean BMI in group A was
25.80 + 2.16 kg/m? and in group B was 25.94 + 2.36
kg/m2. The mean duration of surgery in group A was
61.87 £ 13.55 min and in group B was 66.53 + 13.28
min. In this study, duration of block in local
anesthetic brachial plexus block and placebo group
were 16.12 + 1.33 hrs and 9.77 + 1.26 hrs
respectively with p-value = 0.0001. Opioid
consumption in Morphine Equivalents and VAS
score at 24 hrs in local anesthetic brachial plexus
block and placebo group were 16.48 + 2.60 vs 22.68
+3.78 and 2.10 + 0.81 vs 4.46 + 0.91 with p-value <
0.0001 respectively Table |

Table I: Comparison of the Outcomes of Local Brachial Places

in Block Groups

Group A | Group B|P
(n=50) (n=50) value
Duration of block 16.12 + 9.77 £+1.26 | 0.0001
(hrs) 1.33
Opioid consumption 16.48 + 22.68 £ 0.0001
in Morphine 2.60 3.78
Equivalents
VAS score at 8 hrs 1.50+0.64 | 3.96+0.90 | 0.0001
VAS score at 12 hrs 1.72+£0.70 4.16£0.91 | 0.0001
VAS score at 16 hrs 1.94+0.74 4.40+1.01 | 0.0001
VAS score at 20 hrs 2.04 +£0.80 4.42 £0.92 | 0.0001
VAS score at 24 hrs 2.10+0.81 4.46£0.91 | 0.0001
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Table II: Stratification of Duration of Block with Respect to Age, Gender, BMI and Duration of
Surgery
Group A (n=50) Group B (n=50)
P-value
Duration of block Duration of block
Mean SD Mean SD
Age (years) 18-40 16.33 1.16 9.61 1.17 0.0001
41-60 15.92 1.46 9.89 1.34 0.0001
Gender Male 16.21 1.42 9.90 1.32 0.0001
Female 16.0 1.22 9.58 1.18 0.0001
BMI (kg/m?2) <27 16.21 1.23 9.74 1.21 0.0001
>27 15.82 1.66 9.85 1.46 0.0001
Duration of <60 15.84 1.42 9.64 1.28 0.0001
surgery (min)
>60 16.29 1.27 9.84 1.27 0.0001
Table IlI: Stratification of Opioid Consumption in Morphine Equivalents with Respect to Age.
Group A (n=50) Group B (n=50)
P-value
Opioid consumption in Opioid consumption in
Morphine Equivalents Morphine Equivalents
Mean SD Mean SD
Age (years) 30-45 16.92 2.12 24.09 3.22 0.0001
46-60 16.08 2.95 21.57 3.80 0.0001
Discussion
Th ; ; ; ketamine®'? used as adjuvants prolong
e brachial plexus block using the supraclavicular

technique, has become more common for upper
limb procedures below the shoulder joint. Analgesia
is provided for 4-8 hours by local anaesthetics
administered alone in supraclavicular block®. Drugs
such as clonidine,

morphine, tramadol,

butorphanol,3. dexmedetomidine, midazolam, and

postoperative analgesia. They were associated with
side effects such as sedation, nausea, bradycardia,
hypotension, and psychosomatic effects.

In this study, duration of block in local anesthetic
brachial plexus block and placebo group were 16.12
1 1.33 hrs. and 9.77 £ 1.26 hrs. respectively with p-
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value = 0.0001. Opioid consumption in Morphine
Equivalents and VAS score at 24 hrs in local
anesthetic brachial plexus block and placebo group
were 16.48 £ 2.60 vs 22.68 + 3.78 and 2.10 £ 0.81 vs
4.46 + 0.91 with p-value <0.0001 respectively.

Shrestha et al.,, Pathak et al
dexamethasone as an adjuvant in block.°° and

used 8 mg

almost similar results were achieved using
dexamethasone in dose of 0.05 mg/kg and 0.02
mg/kg. Persec et al. evaluated low-dose
dexamethasone in  conjugation with plain

levobupivacaine for brachial plexus blockade at
supraclavicular level with almost same duration of
analgesia as other studies.!

In contrast to our findings Shrestha et al.,’ Islam et
al.’? found that the addition of dexamethasone leads
to early onset of sensory and motor blockade.
Similar findings were seen in study by Biradar et al.*3
Pathak et al.l® Persec et al.,' Islam et al.*?> and
Biradar et al.* also had similar observations that
group where steroid was used as an adjuvant had
prolonged postoperative analgesia. Our study
results showing the duration of analgesia for B group
(15.8 + 2.6) were comparable to the meta-analysis
done by Choi et al.** where from nine trials 801
patients were included. Dexamethasone, according
to their findings, increased the analgesic duration of
long-acting local anaesthetics from 730 to 1306 min
(mean difference = 576 min).

Jadon et al®® performed a study on 112 patients
undergoing arthroscopic shoulder surgery under
In the
received 30 ml

interscalene block. ropivacaine group,
of 0.5%

combined with 2 ml of normal saline, while in the

patients ropivacaine
dexamethasone-ropivacaine group, they received
30 ml of 0.5% ropivacaine along with 8 mg of
dexamethasone. They discovered that VAS values in
the first 4 hours were comparable, but at the end of
8 hours, 12 hours, 16 hours, 20 hours, and 24 hours,
VAS
significantly higher.

scores in the ropivacaine group were

Patients in the dexamethasone-ropivacaine group

had significantly lower VAS scores (2.5-3.3)

compared to the ropivacaine group (4.2-5.06) and
had excellent pain control up to 24 hours after the
procedure (P<0.05).

Likewise, Tandoc and colleagues®® evaluated 90
patients undergoing surgery using
interscalene block with 0.5% bupivacaine (40 ml)

shoulder

and divided them into 3 groups: control patients,
with no additive, and two dexamethasone groups, to
whom 4 mg and 8 mg dexamethasone were added.
The duration of analgesia was significantly
prolonged in both dexamethasone groups (21.6 h
and 25.2 h, respectively) compared with the control
group (13.3 h).

consumption for the first 48 hours was significantly

Postoperative analgesic
lower in both dexamethasone groups compared to
the control group.

Cummings and colleagues” conducted a significant
double-blinded study
interscalene block for shoulder surgeries, in which

using a single-injection
218 patients were divided into four groups. The
groups were each given 30 ml of either 0.5%
ropivacaine or 0.5% bupivacaine mixed with 8 mg of
dexamethasone, and compared with a placebo

group. They came to the conclusion that
dexamethasone greatly increased the analgesic
duration of ropivacaine by 1.9 times and

bupivacaine by 1.5 times. Dexamethasone's impact
was markedly greater with ropivacaine than with
bupivacaine.

In contrast to our research, Jaeger et al.'® conducted
a paired, blinded, randomized trial that included
healthy men. The saphenous nerve was bilaterally
blocked in all individuals using ropivacaine 0.5%, 20
ml combined with dexamethasone 2 mg in one leg
and saline in the other. They discovered that block
duration measured by temperature discrimination
was not statistically significantly longer in the leg
to the
administration of

receiving dexamethasone and
that
dexamethasone 2 mg had a limited and inconsistent

came
conclusion perineural
effect on block duration. The smaller dose of
dexamethasone applied to the ropivacaine may

have contributed to their findings. Additionally,
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Noori and his colleagues'®, examined 49 patients
undergoing foot and ankle surgery to investigate the
effects of adding 8 mg of dexamethasone to
popliteal nerve blocks. Their findings showed that
there was no statistically significant difference in the
length of analgesia between the 2 groups.

Conclusion
Intravenous dexamethasone increases the duration

of supra-clavicular block and reduces post-operative
use of opioid medications. Thus, improving patient’s
outcome.
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