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ABSTRACT

Objective: The objective is to compare the efficacy of bupivacaine with dexmedetomidine and bupivacaine alone when used for supraclavicular
brachial plexus block in patients undergoing upper limb surgeries.

Methods: This was a comparative study conducted in the department of anesthesiology of a tertiary care medical college. 80 patients scheduled for
upper limb surgeries under supraclavicular brachial plexus block were included on the basis of a predefined inclusion and exclusion criteria. Patients
were divided into 2 groups depending on whether they received only Bupivacaine (Group B) or Bupivacaine and Dexmedetomidine (Group BD) for
supraclavicular block. The onset and duration of sensory as well as motor blockade, intensity of Pain as assessed by Visual Analog Score, requirement
of rescue analgesia, hemodynamic profile, and side effects were compared in both the groups. For statistical purpose p<0.05 was taken as statistically
significant.

Results: Group BD exhibited significantly faster onset and longer duration of sensory blockade compared to Group B. Group BD also showed
significantly faster onset and longer duration of motor blockade compared to Group B. Moreover, Group BD had significantly longer analgesia duration
(614.84+52.02 min) compared to Group B (352.62+£32.46 min). The hemodynamic parameters, including mean heart rate and mean arterial pressure,
were not significantly different between the groups. In addition, side effects such as bradycardia and hypotension were observed in Group BD, but
these differences were not statistically significant.

Conclusion: Dexmedetomidine, when used as an adjuvant to bupivacaine during supraclavicular brachial plexus block in upper limb surgeries
provided longer-lasting analgesia, and reduced pain intensity as compared to Bupivacaine alone with a comparable side effect profile.
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INTRODUCTION

Regional anesthesia, including peripheral nerve blocks, has evolved to
become a cornerstone in modern anesthesia practice. These techniques
offer several advantages over general anesthesia, such as reduced
systemic side effects, improved postoperative pain control, faster
recovery, and earlier patient mobilization [1]. Among the various
peripheral nerve block techniques, the supraclavicular brachial plexus
block is a well-established and frequently used procedure for surgeries
of the upper limb [2]. Supraclavicular brachial plexus block is a widely
employed technique that provides excellent anesthesia for upper
limb surgeries. This technique has been an integral part of modern
anesthesia practice, offering numerous benefits, such as avoiding the
risks and complications associated with general anesthesia [3].

Bupivacaine, a widely employed local anesthetic, plays a pivotal role in
the context of supraclavicular brachial plexus blocks. This long-acting
amide local anesthetic is favored for its reliable sensory and motor
block characteristics, making it an integral component of upper limb
regional anesthesia [4]. When administered in the supraclavicular
brachial plexus region, bupivacaine effectively produces anesthesia
by blocking nerve conduction, thereby rendering the upper extremity
insensate. Its slow onset and prolonged duration of action are
particularly advantageous in surgical settings, as they contribute to
extended postoperative pain relief, reduced opioid requirements, and
improved patient comfort [5]. While bupivacaine has demonstrated its
efficacy and safety in brachial plexus blocks, ongoing research explores
ways to further enhance its performance through the addition of
adjuvants like dexmedetomidine [6].

Dexmedetomidine, an alpha-2 adrenergic agonist, has garnered
significant attention as an adjuvant to local anesthetics in brachial
plexus blocks due to its multifaceted pharmacological properties [7].
It acts through a selective activation of alpha-2 receptors in the central
and peripheral nervous systems. Its mechanism of action involves the
inhibition of norepinephrine release from presynaptic nerve terminals,
resulting in sympatholysis and reduced peripheral nerve activity. This,
in turn, leads to several advantageous effects when combined with local
anesthetics for brachial plexus blocks [8]. Dexmedetomidine enhances
the quality and duration of sensory and motor blockade. By decreasing
nerve conduction and potentiating the effect of local anesthetics, it
promotes more profound anesthesia and prolonged pain relief, reducing
the need for postoperative opioids. Secondly, its sedative properties
can provide patient comfort, reducing anxiety and discomfort during
the procedure and postoperatively [9]. Thirdly, dexmedetomidine
exhibits a favorable hemodynamic profile, resulting in stable blood
pressure and heart rate, which can be particularly beneficial in patients
with comorbidities or those at risk of hemodynamic instability [10].
Overall, the addition of dexmedetomidine to local anesthetics in
brachial plexus blocks offers the potential for superior anesthesia,
prolonged postoperative pain control, and improved perioperative
patient experience, making it an appealing adjuvant in modern regional
anesthesia practice [11] Previous studies have demonstrated the
effectiveness of dexmedetomidine when added to local anesthetics
in various regional anesthesia techniques, including brachial plexus
blocks. However, there is a paucity of research comparing bupivacaine
with dexmedetomidine to bupivacaine alone in supraclavicular brachial
plexus block specifically [12].
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We undertook this study to compare the efficacy of bupivacaine with
dexmedetomidine and bupivacaine alone when used for supraclavicular
brachial plexus block in patients undergoing upper limb surgeries.

Aims and objectives

To compare the efficacy of bupivacaine with dexmedetomidine and
bupivacaine alone when used for supraclavicular brachial plexus block
in patients undergoing upper limb surgeries.

METHODS

This was a comparative case series study in which 80 patients
scheduled for upper limb surgeries under brachial plexus block were
included on the basis of predefined inclusion and exclusion criteria. The
study was conducted in the department of anesthesiology of a tertiary
care medical institute and institutional ethical committee approved
the study. The sample size was calculated on the basis of pilot studies
done on the subject of brachial plexus block for upper limb surgeries
assuming 90% power and 95% confidence interval, the sample size
required was 36 patients per arm (total 72). Based on the central limit
theorem, the sample size was calculated to be sufficient if it was more
than 36 thus, 40 patients were included in each group. Computer-based
randomization was used for randomization and anesthetists were blind
to allocation information.

Group B: Patients undergoing upper limb surgeries under
supraclavicular brachial plexus block and with 0.25% Bupivacaine
(34 mL) plus 1 mL normal saline to make a total volume of 35 mL.

Group bupivacaine and dexmedetomidine (BD): Patients undergoing
upper limb surgeries under supraclavicular brachial plexus block and
with 0.25% Bupivacaine (34 mL) plus 30 pg dexmedetomidine (diluted
in normal saline) to make a total volume of 35 mL.

Continuous monitoring of vital signs, including pulse rate, blood
pressure, respiratory rate, and peripheral oxygen saturation (SpO,),
was initiated and was monitored at every 5-min intervals during the
first 30 min, after which monitoring was conducted at 15-min intervals
up to 180 min after brachial plexus block. A reduction in systolic blood
pressure by more than 30% from baseline or a measurement below
90 mmHg was considered indicative of hypotension.

Satisfactory anesthesia was defined by the absence of any reported
pain or discomfort during the intraoperative period and the absence
of the need for intraoperative sedation. Postoperatively, patients were
closely monitored in the recovery room and on the postoperative ward.
To assess the duration of analgesia, a 0-10 Visual Analog Score (VAS)
for pain was used at 30-min intervals for the initial 10 h and then
hourly for up to 24 h. When patients reported a VAS score above 5, it
was considered that the analgesic effects of the administered drugs had
ceased, at which point a rescue analgesic (intramuscular Diclofenac
at a dosage of 1-1.5 mg/kg) was administered. The onset of sensory
and motor block as well as duration of sensory and motor block was
noted and compared in both the groups. The total doses of rescue
analgesia and time to request 1 dose of rescue analgesia was noted
and compared in both the groups.

Data analysis was done using SPSS 21.0 software. Group comparison
was made using independent sample t-test for continuously distributed
data, and Chi-square test for categorical data. Repeated observations
were compared using paired t-test or repeated measures analysis of
variance as applicable. p<0.05 was taken as statistically significant.

Inclusion criteria

1. Patients undergoing upper limb surgeries under brachial plexus
blocks

2. ASA GradeIandII

3. Patients who gave informed and written consent to be part of the
study.
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Exclusion criteria

Those who refused consent to be part of the study

ASA grade 11l and 1V patients

Patients with peripheral neuropathy

Patients with known bleeding or coagulation defect disorders
Patients with known allergy to local anesthetic drugs.
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RESULTS

In this study of 80 patients divided into 2 groups, there was an overall
male preponderance in Group B as well as Group BD. The overall M: F
ratio was found to be 1:0.33. The mean age, weight, height, and body
mass index (BMI) were comparable in two groups. There was no
statistically significant difference (p>0.05) among them in any of these
parameters (Table 1).

The analysis of ASA grades showed thatin Group B 27 (67.50%) patients
belonged to ASA I whereas 13 (32.50%) patients belonged to ASA II.
In Group BD, 28 (70%) and 12 (30%) patients belonged to ASA I and
ASA 1], respectively. The mean surgery time in Group B and Group BD
was found to be 58.68+9.88 min and 60.70+8.90 min, respectively. Both
the groups were found to be comparable in terms of ASA grades and
duration of surgery with no statistically significant difference (Table 2).

The comparison of the mean time of onset of sensory blockade as
well as duration of sensory blockade showed that the mean time for
onset of sensory blockade was 12.42+0.82 min and 9.12+0.46 min in
Group B and Group BD, respectively, whereas the mean duration of
sensory blockade was 198.62+12.02 and 482.70+18.22 in Group B
and Group BD, respectively. The onset of sensory blockade was early
in Group BD as compared to Group B and duration of sensory blockade
was more in Group BD as compared to Group B. The difference was
statistically highly significant (p<0.0001) (Table 3).

The comparison of the mean time of onset of motor blockade as
well as duration of motor blockade showed that the mean time for

Table 1: Mean age, weight, height and BMI of the studied cases

Characteristics Group B Group BD p-value
Gender
Males 29 31 p=0.7968
Females 11 9
Mean age (years) 24.72+2.98 23.68+2.76 p=0.1094
Weight (kg) 62.54+6.98 60.72+7.12 p=0.2518
Height (cm) 152.1+4.1 153.60+3.4 p=0.0809
BMI (kg/m?) 23.68+2.02 24.10+1.98 p=0.3506

BMI: Body mass index

Table 2: ASA grades and Duration of surgery in studied cases

ASA grade and duration Group B Group BD p-value
of surgery
ASA grades
ASA1 27 28 p=1.00
ASA 11 13 12
Duration of surgery (min)  58.68+9.88  60.70+8.90 p=0.33

Table 3: Onset and duration of sensory blockade
in studied cases

Onset and duration  Group B Group BD p-value
of sensory blockade

Onset of sensory 12.42+0.82 9.12+0.46 p<0.0001*
blockade

Duration of sensory 198.62+12.02 482.70+18.22 p<0.0001*
blockade

*Highly Significant
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onset of motor blockade was 19.22+1.02 min and 14.12+1.42 min in
Group B and Group BD, respectively, whereas the mean duration of
motor blockade was 272.74+16.36 and 626.40+28.62 in Group B and
Group BD, respectively. Onset as well as duration of motor blockade
was less in Group B as compared to Group BD and the difference was
statistically highly significant (p<0.0001) (Table 4).

The comparison of the mean duration of analgesia showed that it
was 352.62+32.46 min and 614. 84+52.02 in Group B and Group BD,
respectively. The mean duration of analgesia was more in Group BD
as compared to Group B and the difference was statistically highly
significant (p<0.0001) (Table 5).

The analysis of pain as assessed by VAS score showed that the intensity
of pain was comparable in both the groups till 2 h post-operatively.
From 150 min to 270 min postoperatively, mean VAS score was less in
patients of Group BD as compared to patients in Group B. The difference
was found to be statistically highly significant (p<0.0001) (Table 6).

The analysis of mean doses of rescue analgesia showed that in
Group B, the mean analgesic doses required was 2.25+0.63 whereas
the mean analgesic doses required in Group BD was 1.75+0.54. The
mean doses of rescue analgesia were less in Group BD as compared
to Group B and the difference was found to be statistically significant
(p<0.0003) (Table 7).

The analysis of hemodynamic parameters in studied cases showed
that heart rate, respiratory rate, and SPO, in both the groups were

comparable in both the groups. Mean heart rate and mean arterial

Table 4: Onset and duration of motor blockade in studied cases

Onset and duration Group B Group BD p-value
of motor blockade

Onset of motor 19.22+1.02 14.12+1.42 p<0.0001*
blockade (in min)

Duration of motor 272.74+16.36 626.40+28.62 p<0.0001*

blockade (in min)

*Highly Significant

Table 5: Comparison of mean duration of analgesia
in studied cases

Duration of analgesia Group B Group BD
352.62+32.46 614.84+52.02 p<0.0001*

p-value

Mean duration of
analgesia (in min)

*Highly Significant

Table 6: Comparison of mean VAS scores in both the groups

Time Group B Group BD p-value
interval (min) (mean VAS) (mean VAS)

0 0 0 -

5 0 0 -

10 0 0 -

15 0 0 -

20 0 0 -

30 0.24+0.12 0.22+0.14 0.494

60 0.32+0.18 0.30+0.20 0.6396
90 0.46+0.22 0.42+0.24 0.4395
120 0.82+0.44 0.78+0.40 0.6717
150 3.14+0.62 1.90+0.50 <0.0001*
180 3.42+0.92 2.12+0.88 <0.0001*
210 3.78+1.02 2.60+0.98 <0.0001*
240 4.80+1.32 3.2+1.12 <0.0001*
270 5.12+1.40 3.8+1.2 <0.0001*
300 5.4+1.62 5.2+1.4 0.5564

VAS: Visual Analog Score, *Highly Significant
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pressure were less in Group BD as compared to Group B however the
difference was not found to be statistically significant (p>0.05). In
Group BD, 2 patients developed bradycardia, and 1 patient developed
hypotension. In Group B, hemodynamic parameters were normal in all
the cases (Fig. 1).

The analysis of side effects in both the groups showed that in Group B
2 (5%) patients developed postoperative nausea and vomiting (PONV).
IN the remaining 38 patients there was no side effect. In Group BD,
2 (5%) patients developed bradycardia, 1 (2.5%) patient developed
hypotension and 3 (7.5%) patients developed post-operative nausea
and vomiting. Although the side effects were seen in more patients in
Group BD as compared to Group B the difference was statistically not
significant (p=0.2633). (Fig. 2)

DISCUSSION

In this comparative study of 80 patients undergoing upper limb
surgeries under brachial plexus block, both groups exhibited an
overall male preponderance with an M: F ratio of 1:0.33. Demographic
parameters, including mean age, weight, height, and BMI, were similar
between the two groups, and no statistically significant differences
were found. ASA grade analysis showed comparable distributions in
ASA I and ASA II patients between the groups. In addition, there was no
significant difference in the duration of surgery, with Group B having
a mean surgery time of 58.68+9.88 min, and Group BD having a mean
surgery time of 60.70+8.90 min.

In this study, the comparison of sensory and motor blockade between
Group B and Group BD showed significant differences. The onset of
sensory blockade was faster in Group BD (9.12+0.46 min) compared
to Group B (12.42+0.82 min), while the duration of sensory
blockade was considerably longer in Group BD (482.70+18.22 min)
than in Group B (198.62+12.20 min), with highly significant
statistical differences observed. Similarly, the onset of motor
blockade was quicker in Group BD (14.12+#1.02 min) than in
Group B (19.22£1.02 min), and the duration of motor blockade was
significantly prolonged in Group BD (626.40+28.62 min) compared
to Group B (272.74+16.36 min). Agarwal et al. conducted a study to
analyze the effect of adding dexmedetomidine to a 30 mL solution
of 0.325% bupivacaine in supraclavicular brachial plexus block [13].
Fifty patients posted for upper limb surgeries were enrolled in this
study. Patients were divided into two groups on the basis of whether
bupivacaine or BD was used for supraclavicular brachial plexus block.
The study found that the onset times for sensory and motor blocks
were significantly shorter in bupivacaine with dexmedetomidine
group as compared to Bupivacaine group (p<0.001), while the
duration of blocks was significantly longer (p<0.001) in BD group.
The findings of this study were similar to our study. Similar findings
were also reported by the authors such as Aksu and Bicer [14] and
Sane et al. [15].

In our study, Group BD had a significantly longer mean duration
of analgesia (614. 84+52.02 min) compared to Group B
(352.62£32.46 min). The pain intensity, assessed using VAS scores,
was similar in both groups until 2 h postoperatively, but from 150 to
270 min postoperatively, Group BD had significantly lower mean VAS
scores than Group B (p<0.0001). In addition, the mean doses of rescue
analgesia required were significantly lower in Group BD (1.75+0.54)
compared to Group B (2.25+0.63). Waindeskar et al. conducted a study
of 60 patients posted for upper limb surgeries were enrolled [16].
Patients were divided into two groups, the control group B and the
study Group BD. In Group B (n=30), 30 mL of 0.325% bupivacaine and
normal saline; and in Group BD (n=30), 30 mL of 0.325% bupivacaine
and 1 pg/kg dexmedetomidine was given for supraclavicular brachial
plexus block. The study found that the duration of analgesia was
significantly longer in BD group than B group (p<0.0001). Similar
findings were also reported by the authors such as Nazir and Jain [17]
and Hussain et al. [18].
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Table 7: Comparison of mean doses of rescue analgesia required in both the groups

Doses of Inj. diclofenac Group B (mean VAS) Group BD (mean VAS) p-value

1 (75 mg) 04 (04 doses) 12 (12 doses) p=0.0003
2 (150 mg) 22 (44 doses) 26 (52 doses) Significant
3 (225 mg) 14 (42 doses) 02 (04 doses)

Mean doses of rescue analgesia 2.25+0.63

1.75+0.54

VAS: Visual analogue score
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Fig. 1: Comparison of hemodynamic profile of patients in both the groups
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Fig. 2: Comparison of side effects in studied cases

The hemodynamic parameters, including heart rate, respiratory rate,
and SPO,, were comparable in both groups. Mean heart rate and mean
arterial pressure were slightly lower in Group BD compared to Group B,
but this difference was not statistically significant (p>0.05). In Group BD,
2 patients experienced bradycardia, and 1 patient had hypotension, while
all patients in Group B had normal hemodynamic parameters. When
it came to side effects, 5% of patients in both Group B and Group BD
developed PONV. In addition, in Group BD, 5% of patients experienced
bradycardia, 2.5% had hypotension, and 7.5% had PONV. Although side
effects were more common in Group BD, the difference was not statistically
significant (p=0.2633). Similar hemodynamic and side effects profile was
also reported by the authors such as Bharti et al. [19] and Ping et al. [20].

CONCLUSION

Dexmedetomidine, when used as an adjuvant to bupivacaine during
supraclavicular brachial plexus block in upper limb surgeries,
demonstrated superior results compared to when Bupivacaine was
used alone. It provided longer-lasting analgesia, reduced pain intensity,
and required fewer rescue analgesics, with no significant differences in
hemodynamic parameters or side effects observed.

CONFLICT OF INTEREST

None.

REFERENCES

1. Dohlman LE, Kwikiriza A, Ehie O. Benefits and barriers to increasing
regional anesthesia in resource-limited settings. Local Reg Anesth
2020;13:147-58. doi:10.2147/LRA.S236550.

2. Vermeylen K, Engelen S, Sermeus L, Soetens F, Van de Velde M.
Supraclavicular brachial plexus blocks: Review and current practice.
Acta Anaesthesiol Belg 2012;63:15-21.

3. Stone MB, Wang R, Price DD. Ultrasound-guided supraclavicular
brachial plexus nerve block vs procedural sedation for the treatment
of upper extremity emergencies. Am J Emerg Med 2008;26:706-10.
doi:10.1016/j.ajem.2007.09.011

4. Paganelli MA, Popescu GK. Actions of bupivacaine, a widely used local
anesthetic, on NMDA receptor responses. J Neurosci 2015;35:831-42.
doi:10.1523/JNEUROSCI.3578-14.2015

5. Nilsson J, Elinder F, Arhem P. Mechanisms of bupivacaine action on

196



11.

12.

Khan et al.

Na+ and K+ channels in myelinated axons of Xenopus laevis. Eur J
Pharmacol 1998;360:21-9. doi:10.1016/s0014-2999(98)00631-1

Chen Z, Liu Z, Feng C, Jin Y, Zhao X. Dexmedetomidine as an adjuvant
in peripheral nerve block. Drug Des Devel The 2023;17:1463-84.
doi:10.2147/DDDT.S405294

Zhang X, Wang D, Shi M, Luo Y. Efficacy and safety of
dexmedetomidine as an adjuvant in epidural analgesia and anesthesia:
A systematic review and meta-analysis of randomized controlled trials.
Clin Drug Investig 2017;37:343-54. doi:10.1007/s40261-016-0477-9
Kathuria S, Gupta S, Dhawan 1. Dexmedetomidine as an adjuvant to
ropivacaine in supraclavicular brachial plexus block. Saudi J Anaesth
2015;9:148-54. doi:10.4103/1658-354X.152841

Schwerin S, Westphal C, Klug C, Schneider G, Kreuzer M,
Haseneder R, et al. Sedative properties of dexmedetomidine are
mediated independently from native thalamic hyperpolarization-
activated cyclic nucleotide-gated channel function at clinically relevant
concentrations. Int J Mol Sci 2022;24:519. doi:10.3390/ijms24010519

. Chrysostomou C, Schmitt CG. Dexmedetomidine: Sedation, analgesia

and beyond. Expert Opin Drug Metab Toxicol 2008;4:619-27.
doi:10.1517/17425255.4.5.619

Zhang P, Liu S, Zhu J, Rao Z, Liu C. Dexamethasone and
dexmedetomidine as adjuvants to local anesthetic mixture in intercostal
nerve block for thoracoscopic pneumonectomy: A prospective
randomized study. Reg Anesth Pain Med 2019;44:917-22.

Brummett CM, Norat MA, Palmisano JM, Lydic R. Perineural
administration of dexmedetomidine in combination with bupivacaine
enhances sensory and motor blockade in sciatic nerve block without
inducing neurotoxicity in rat. Anesthesiology 2008;109:502-11.
doi:10.1097/ALN.0b013e318182c26b

. Agarwal S, Aggarwal R, Gupta P. Dexmedetomidine prolongs the effect

of bupivacaine in supraclavicular brachial plexus block. J Anaesthesiol

14.

18.

19.

20.

Asian ] Pharm Clin Res, Vol 16, Issue 11, 2023, 193-197

Clin Pharmacol 2014;30:36-40. doi:10.4103/0970-9185.125701

Aksu R, Bicer C. Addition of dexmedetomidine to bupivacaine in
supraclavicular brachial plexus block. Clin Invest Med 2017;40:E111-6.
Published 2017 Jun 26. doi:10.25011/cim.v40i3.28390

. Sane S, Shokouhi S, Golabi P, Rezaeian M, Kazemi Haki B. The

effect of dexmedetomidine in combination with bupivacaine on
sensory and motor block time and pain score in supraclavicular
block. Pain Res Manag 2021;2021:8858312. Published 2021 Apr 10.
doi:10.1155/2021/8858312

. Waindeskar V, Jain A, Kumar J, Pandey A, Songir S. Alpha 2 agonist

dexmedetomidine as an adjuvant to bupivacaine in supraclavicular
brachial plexus block. Int J Med Res Rev 2016;4:855-60. doi:10.17511/
ijmrr.2016.105.33

. Nazir N, Jain S. A randomized controlled trial study on the effect of

adding dexmedetomidine to bupivacaine in supraclavicular block using
ultrasound guidance. Ethiop J Health Sci 2016;26:561-6. doi:10.4314/
¢jhs.v26i6.9

Hussain N, Grzywacz VP, Ferreri CA, Atrey A, Banfield L, Shaparin N,
et al. Investigating the efficacy of dexmedetomidine as an adjuvant
to local anesthesia in brachial plexus block: A systematic review and
meta-analysis of 18 randomized controlled trials. Reg Anesth Pain Med
2017;42:184-96. doi:10.1097/AAP.0000000000000564

Bharti N, Sardana DK, Bala 1. The analgesic efficacy of
dexmedetomidine as an adjunct to local anesthetics in supraclavicular
brachial plexus block: A randomized controlled trial. Anesth Analg
2015;121:1655-60. doi:10.1213/ANE.0000000000001006

Ping Y, Ye Q, Wang W, Ye P, You Z. Dexmedetomidine as an adjuvant
to local anesthetics in brachial plexus blocks: A meta-analysis of
randomized controlled trials. Medicine (Baltimore) 2017;96(4):e5846.
doi:10.1097/MD.0000000000005846

197



