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Abstract:

Background: Dexmedetomidine and Dexamethasone shows benefits of prolonging the action of local
anaesthetics. We compared the efficacy of Dexmedetomidine vs. Dexamethasone as an adjuvant to 0.5%
ropivacaine in ultrasound guided Supraclavicular Brachial Plexus Block (SCBP) in upper limb orthopedic
surgeries

Methodology: After Institutional ethical clearance (Ref No.: SSMC/MED/IEC-138/July-2022) 60 ASA grade I
& 1T allocated into two groups Group A (n=30): Inj. Ropivacaine 0.5% 30ml + inj. Dexamethasone (8mg) Group
B (n=30): Inj.Ropivacaine0.5% 30ml+ inj. Dexmedetomidine (1pg/kg). Primary & secondary outcomes were to
evaluate the onset, duration of sensory & motor blockade, respectively. Statistical analysis performed in SPSS
software.

Results: Demographic variables were comparable among both the groups. Statistically significant difference
was observed in terms of onset and duration of sensory and motor block in Group B (inj. Ropivacaine + inj.
Dexmedetomidine) as compared to Group A (inj ropivacaine + inj. Dexamethasone) (P<0.05), group B had
quicker onset as well as prolonged duration of sensory and motor blockade. VAS score was significantly low
among group B compared to group A at the end of the 12 hours (p=0.008).

Conclusion: Dexmedetomidine has faster onset and prolongs the duration of sensory and motor blockade and
also declines post-operative analgesia requirement as compared to dexamethasone when used as an adjuvant to
ropivacaine in supraclavicular brachial plexus block without any adverse effects.
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Introduction

Peripheral nerve blocks have a prominent role in
modern anaesthesia practice as they provide ideal
operative conditions and excellent postoperative
analgesia without systemic side effects. Brachial
plexus block is a useful alternative to general
anaesthesia for upper limb surgeries as it minimally
alters systemic physiology. The use of ultrasound
guidance increases the accuracy and safety of the
block. [1]

Ultrasound-guided supraclavicular brachial plexus
(SCBP) block is a well-established method utilized
in upper limb surgeries. This technique enables
direct visualization of the peripheral nerve, needle
tip and distribution of local anaesthetic (LA) drugs.
Consequently, it offers enhanced procedural
accuracy, improved block quality, quicker onset
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and reduced complications, ultimately leading to
shorter hospital stays and decreased costs. [2] To
extend the analgesic effects of Supraclavicular
brachial plexus (SCBPs) blocks beyond the
pharmacological duration of the local anaesthetic,
techniques involve the insertion of indwelling
perineural catheters for prolonged infusion or the
concurrent administration of adjuncts like
epinephrine, a2-agonists such as clonidine and
dexmedetomidine, midazolam or the corticosteroid
dexamethasone. [3]

Dexamethasone has nerve block prolonging effects
and it is a long acting glucocorticoid. They also
produce analgesia by blocking transmission of
nociceptive myelinated c-fibers. Thus
dexamethasone was selected as an adjuvant to local
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anaesthetics  in  brachial  plexus  blocks.
Dexmedetomidine is a selective o2- receptor
agonist used as an additive to local anaesthetic
since it prolongs the motor blockade by inhibiting
the sodium channels and enhances the effect of
local anaesthetic drug.

Ropivacaine, a relatively new local anaesthetic,
achieves this by inhibiting neuronal excitement and
conduction through the blockade of neuronal
sodium channels. Notably, its central nervous
system inhibitory activity is minimal rendering it a
popular choice for nerve block anaesthesia.
Furthermore ropivacaine possesses vasoconstrictive
effects thereby reducing the systemic absorption of
drugs. [4]

Therefore, the present study was planned to
compare the Dexmedetomidine vs. Dexamethasone
as an adjuvant to 0.5% Ropivacaine in ultrasound
guided Supraclavicular Brachial Plexus Block in
upper limb orthopedic surgeries.

Aims and Objectives:

Primary objective was to evaluate the onset of
sensory and motor block while the secondary
objective was to assess total duration of sensory
and motor block on addition of dexmedetomidine
and dexamethasone with ropivacaine for ultrasound
guided supraclavicular brachial plexus block.

Materials & Methods

The study was done as a hospital based prospective
clinical study at the Department of
Anaesthesiology, Sri Siddhartha Medical College
and Research Centre, located in Tumkur,
Karnataka, India. Patients aged 18-60 years,
classified as ASA Class 1 & II, who were
undergoing upper limb Orthopaedics surgeries
under supraclavicular block, were recruited for the
research after obtaining clearance from the
institutional ~ ethics committee  (Ref No.:
(SSMC/MED/IEC-138/July-2022) and informed
consent from the patients. The study was also
registered under Clinical Trail Registry of India
(CTRI) with  Trail Registration number:
REF/2022/10/05 9779.

Patients with infection at injection site or known
allergy to any of the study drugs, pre-diagnosed
systemic illness, Pre-existing peripheral neuropathy
or history of seizures, suspected coagulopathy,
uncooperative or unwilling to give consent were
excluded from the study.

Sample size calculation was done by employing
Convenient sampling method and was based on a
previous study done by Nidhi Singh et al. [5] The
formula for calculating the sample size was n =
2[Z(1-0/2) + Z(1-B)]*xc*/d*. After considering the
non-response rate of 10%, the minimum sample
size required was 30 in each group (total — 60).
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All the selected 60 patients were randomly
assigned to one of two study groups using a
computer-generated randomization schedule after
pre-anaesthetic evaluation and routine work-up.

e Group A (n = 30): Received Inj. Ropivacaine
(0.5%) 30ml + Inj. Dexamethasone (8mg)

e  Group B (n =30): Received Inj. Ropivacaine
(0.5%) 30ml + Inj. Dexmedetomidine (1pg/kg)

All the hemodynamic variables were observed
before, during and immediately afterward the
induction at regular intervals. Any deviations from
baseline values were noted. Patient underwent
upper limb surgery under ultrasound guided
supraclavicular  brachial plexus block was
performed. Postoperatively, when the VAS score
was found to be more than 3, both the groups
received rescue analgesia with Intravenous Inj.
Tramadol 50mg slow IV and monitored uptol2
hours in the study. After 12 hours post operatively
if patients complained of pain, Inj Diclofenac 75
mg in 100 NS administered over 45 min LV
infusion.

Observation Parameters:

1.  Onset time of sensory blockade (Time between
injection and total abolition of cold sensation)

2. Total duration of sensory blockade (Time be-
tween onset of action and return of cold sensa-
tion)

3. Time of onset of complete motor blockade
(Time between injection and abolition of upper
limb movement up to Modified Bromage grade
3)

4. Total duration of motor blockade (time interval
from complete motor block to complete recov-
ery of motor function of hand and forearm,
Modified Bromage grade 0)

5. Total duration of analgesia (time between the
onset of sensory block and the onset of pain,
when the patient received the first dose of an-
algesic)

6. Any side effects that occurred intraoperatively
or during the postoperative period were noted.

Statistical Analysis

The data will be entered in Excel spread sheet.
Descriptive statistical analysis will be carried out.
Quantitative variables presented as mean and
standard deviation and qualitative variables
presented as frequency and percentages. The
association between categorical variables will be
analyzed by applying Chi-square test. The data will
be analyzed by using SPSS software (version 20).

Results

The demographic characteristics among the groups
were found to be similar and comparable (p>0.05).
[Table 1]
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Table 1: Demographic data

Variables Group A Group B P- Value
Age (years) (Mean+SD) 37.20+14.5 36.00+£13.4 0.733 (NS)
Gender Male 22 (73.30%) 22 (73.30%) 1.00 (NS)
Female 08 (26.70%) 08 (26.70%)
Weight (kg) (Mean+SD) 63.30+7.7 67.50+4.6 0.133 (NS)
Height (cm) (Mean+SD) 165.20£3.0 166.90+3.3 0.050 (NS)
BMI (Mean+SD 23.20+2.3 24.10+1.5 0.093 (NS)
ASA grade I 27 (90.0%) 25 (83.3%) 0.577 (NS)

II

03 (10.0%)

05 (16.7%)

Duration of surgery and onset of block:

The duration of surgery was more in Group A
(115.0£60.0 min) compared to Group B (94.0+£37.6
min) but found to be statistically insignificant
(P=0.213). The onset of sensory and motor block
was significantly early in Group B compared to

NS- Non Significant

Table 2: Duration of surgery and Block characteristics

Group A and it is statistically significant (P= 0.003
& 0.021 respectively).

The duration of sensory and motor block was
significantly prolonged in Group B compared to
Group A (P=0.035 & 0.009, respectively). [Table
2, Fig. 1,2]

Variables Group A (MeanSD) Group B (Mean£SD) P value
Duration of surgery (min) 115.0+60.0 94.0+37.6 0.213 (NS)
Onset of Sensory blockade (mins) 4.0£1.2 3.2+0.8 0.003 (S)
Onset of Motor blockade (mins) 5.1+14 4.3+1.1 0.021 (S)
Duration of Sensory blockade (mins) 685.0+£127.1 747.7+£124.0 0.035(S)
Duration of Motor blockade (mins) 642.0£119.9 717.0£105.9 0.009 (S)
NS- Not Significant (p>0.05), S- Significant (p<0.05)
6
5
4
€
E
w 3 EWGROUP A
é B GROUPB

SENSORY ONSET

Niranjan ef al.

MOTOR ONSET

Figure 1: Onset of Sensory and Motor Block
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Figure 2: Duration of Sensory and Motor Block
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Visual Analogous Score: VAS score was significantly low among group B compared to group A at the end of
the 12 hours (P=0.008). [Fig. 3]
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Figure 3: VAS Score Comparison
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Association of rescue analgesia: Rescue analgesia was required more in Group A compared to Group B, but it
was not statistically significant (P=0.640). [Table 3]

Table 3: Association of rescue analgesia among groups

Rescue analgesia Group A Group B Total P Value
No 27 (90.0%) 28 (93.3%) 55 (91.7%) 0.640 (NS)
Yes 3 (10.0%) 2 (6.7%) 5(8.3%)

Total 30 (100.0%) 30 (100.0%) 60 (100.0%)
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NS- Not Significant (p>0.05)
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Discussion:

The present study was planned to compare the
Dexmedetomidine vs. Dexamethasone as an
adjuvant to 0.5% Ropivacaine in ultrasound guided
Supraclavicular Brachial Plexus Block in upper
limb orthopedic surgeries. There was no significant
difference in age, gender, weight and height in both
the groups. Most of the patients belonged to ASA 1
in both the groups.

Hamed et al [6] did a comparative study on
Dexmedetomidine vs. fentanyl as an adjuvant to
local anesthetics in supraclavicular brachial plexus
block on onset and duration of analgesia, there was
no statistically significant difference among the
groups with respect to age, gender and weight. The
above study is comparable to our study with
regards to demographic profiles.

In the present study, the onset of sensory and motor
blockade was significantly lower in
dexmedetomidine group compared to
dexamethasone group (p<0.001).

In a study conducted by chinnappa et al [7] and
Kathuria S et al [8] on efficacy of
dexmedetomidine with ropivacaine in
supraclavicular brachial plexus block found that the
onset of sensory and nmotor block in
dexmedetomidine group was faster when compared
to ropivacaine group.

Nidhi singh et al [5], N K Verma and A Ranjan [9],
Krishna Chaitanya et al [10], Nagaraju A N et al
[11], and Swathy S Iyengar et al [12] did a
comparative study on Dexmedetomidine vs.
dexamethasone as an adjuvant to 0.5% ropivacaine
in ultrasound-guided supraclavicular brachial
plexus block and found that the onset of sensory
and motor block was faster dexmedetomidine
group, as compared to dexamethasone group, (P <
0.05).

In present study, the total duration of sensory and
motor block was significantly prolonged in Group
B compared to Group A (P= 0.035 & 0.009,
respectively).

Vandana Mangal et al. [13], did a study on the
effect of dexmedetomidine as an adjuvant to
ropivacaine in the supraclavicular brachial plexus
block. Dharmaro P S et al [1] did a study
comparing dexmedetomidine vs fentanyl with
ropivacaine in USG guided supraclavicular block.
Vijeta Bajpai et al [14] did a meta-analysis of
RCTs comparing dexmedetomidine vs clonidine as
an adjuvant to local anaesthetic in brachial plexus
blocks. Shukla U et al [15] compared
dexmedetomidine and magnesium sulphate as
adjuvant to 0.5% ropivacaine in supraclavicular
brachial plexus block. Koraki et al [16] did a study
on dexmedetomidine as an adjuvant for 0.5%
ropivacaine in USG guided axillary plexus block.
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Mirkheshti A et al [17] in 2014 compared the
Effects of dexmedetomidine vs. ketorolac as local
anesthetic adjuvants on the onset and duration of
infraclavicular brachial plexus block. All the above
researchers found that the duration of sensory
block, motor block and total duration of analgesia
were significantly extended in group Ropivacaine
with dexmedetomidine compared to the other group
(P<0.05).

Overall, our study rescue analgesia required more
among dexamethasone group than
dexmedetomidine group as an adjuvant to 0.5%
Ropivacaine in supraclavicular brachial plexus
block.

Bharati et al [18] studied efficacy of
dexmedetomidine as adjuvant to local anaesthetics
in supraclavicular brachial plexus block found
addition of dexmedetomidine to ropivacaine-
lidocaine prolonged the duration of supraclavicular
brachial plexus block and the requirement for
rescue analgesic during the 24-hour postoperative
period was less in the dexmed group (P < 0.0001).
Sarita S Swami et al [19] did a comparative study
in 2012 on dexmedetomidine vs clonidine as
adjuvant to local anaesthesia in supraclavicular
brachial plexus block, The duration of analgesia
(time to requirement of rescue analgesia) in group
Dexmedetomidine was 45697 min, while in group
Clonidine, it was 289462 min. Statistically, this
difference was significant (P=0.001).
Dexmedetomidine when added to local anaesthetic
in supraclavicular brachial plexus block enhanced
the duration of sensory and motor block. This was
comparable with our study.

In our study there was no incidence of adverse
effect like bradycardia, hypotension etc. noted
following the procedure in the post-operative
period. Wei Dai et al [20] did a Meta-analysis on
effect and safety of dexmedetomidine on addition
to ropivacaine in brachial plexus block, Over 12
RCTs in the meta-analysis where dexmedetomidine
was used as an adjuvant to ropivacaine and found
that dexmedetomidine has a better analgesia effect
(shorten onset and longer duration) compared to
ropivacaine alone .At the same time there was no
difference in the incidence of bradycardia and
hypotension. This was comparable with our study
finding.

Conclusion

Dexmedetomidine has faster onset and prolongs the
duration of sensory and motor blockade and also
declines post-operative analgesia requirement as
compared to dexamethasone when used as an
adjuvant to ropivacaine in supraclavicular brachial
plexus block without any adverse effects.
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