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Abstract:
Background: Brachial plexus blocks are widely used for upper-limb surgeries, providing effective anesthesia and
postoperative analgesia while reducing the need for systemic opioids. Ultrasound guidance improves block
accuracy and safety. Among local anesthetics, bupivacaine and levobupivacaine are frequently used, and the
addition of dexmedetomidine, an a,-adrenergic agonist, has been shown to enhance block characteristics.
However, comparative data on these combinations in supraclavicular blocks are limited.
Objectives: To compare the efficacy of bupivacaine with dexmedetomidine and levobupivacaine with
dexmedetomidine in ultrasound-guided supraclavicular brachial plexus block for elective upper-limb surgeries,
with respect to Procedure time, Onset and duration of sensory and motor blockade, Success rate, Effectiveness of
block and Incidence of complications.
Methods: This non-randomized, open-label interventional study enrolled 50 patients (ASA I-1I) aged 18-60 years,
undergoing elective upper-limb surgeries. Patients were allocated into two groups (n=25 each) to receive either
0.5% bupivacaine 20 ml + dexmedetomidine or 0.5% levobupivacaine 20 ml + dexmedetomidine. All blocks were
performed under real-time ultrasound guidance. Sensory and motor block onset/duration, hemodynamic
parameters, and adverse events were recorded
Results: Demographic characteristics were comparable except for weight and ASA grade. The onset of
anaesthesia and motor blockade was significantly faster with levobupivacaine + dexmedetomidine (p<0.001).
Duration of sensory blockade (12.25 + 1.10 h) and motor blockade (10.69 + 0.87 h) were significantly longer in the
levobupivacaine group compared to bupivacaine (p<0.001). Hemodynamic changes were within acceptable limits,
though transient hypotension occurred in all patients. No cases of respiratory depression, pruritus,
nausea/vomiting, or urinary retention were noted.
Conclusion: Levobupivacaine with dexmedetomidine provides faster onset and longer duration of sensory and
motor block than bupivacaine with dexmedetomidine in ultrasound-guided supraclavicular block, with
comparable safety.
Keywords: Bupivacaine, Levobupivacaine, Dexmedetomidine, Supraclavicular brachial plexus block, Ultrasound
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Introduction

Laparoscopic cholecystectomy (LC) has become the
Regional anaesthesia has gained a pivotal role in
modern anaesthetic practice due to its ability to
provide optimal operative conditions with minimal
systemic side effects. It is a great substitute for
those who cannot tolerate general anaesthesia or
who are haemodynamically unstable . Because of
its excellent postoperative analgesia, high success
rate, and safety margin, the supraclavicular brachial
plexus block is the recommended regional method
for upper limb procedures 2. It was in 1912 that
Kulenkampff first defined this block.

In localised anaesthesia, bupivacaine, a long-acting
amide local anaesthetic that was first employed in
1957, is still often utilised . By enabling direct
visualisation of nerves and surrounding tissues,
ultrasonography-guided has greatly decreased
problems such as unintentional vascular puncture
and systemic toxicity .

The S-enantiomer of bupivacaine, levobupivacaine,
has less neurotoxicity and cardiotoxicity while yet
having comparable anaesthetic efficacy . When
used in regional blocks, it offers good safety,
extended analgesia, and consistent haemodynamics
[6]

A selective a2-adrenergic agonist, dexmedetomidine
has analgesic, sedative, and sympatholytic effects. It
works postsynaptically by lowering blood pressure
and heart rate, and presynaptically by preventing
the release of norepinephrine .. There is little data
on its application in peripheral nerve blocks, despite
its well-established adjuvant role in central neuraxial
blocks 11,

Hence, this study was undertaken to compare the
clinical effects of bupivacaine with
dexmedetomidine and levobupivacaine  with
dexmedetomidine in patients undergoing elective
upper limb surgeries under ultrasound-guided
supraclavicular brachial plexus block with respect to
Procedure time, Onset and duration of sensory and
motor blockade, Success rate, Effectiveness of block,
and Incidence of complications.

Methodology

Study Design and Setting: This was a non-
randomized, open-label, interventional study
conducted at the Department of Anesthesia,
Government District General Hospital, Vizianagaram.

Study period: June 2023 to June 2024

Study Population
All adult patients of either gender, aged 18-50 years,
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scheduled for elective upper limb surgeries were

included after fulfilling the eligibility criteria.

Sample Size: A total of 50 patients were enrolled and

equally divided into two groups:

e Group A: 0.4 ml/kg of 0.5% Bupivacaine with 1
pg/kg Dexmedetomidine

e Group B: 0.4 mi/kg of 0.5% Levobupivacaine
with 1 ug/kg Dexmedetomidine
Both  groups received ultrasound-guided
supraclavicular brachial plexus block.

Inclusion Criteria

Age >18 years, BMI < 30 kg/m?, ASA physical status |
or Il, Mallampati score | or Il, and Elective upper limb
surgeries.

Exclusion Criteria

Patients undergoing Emergency surgeries, difficult
airway (Mallampati class Ill/IV), Pregnancy, History
of seizures or neurological deficit, Severe renal,
hepatic, or cardiac disease, and Coagulopathy

Methodology

The study was initiated after Institutional Ethics and
Scientific Committee approval. Written informed
consent was taken from all participants after
explaining the procedure and associated risks.
Patients were positioned supine with the head
turned contralaterally. Following sterile preparation
and draping, a high-frequency linear probe was used
in an in-plane technique to deliver an ultrasound-
guided supraclavicular brachial plexus block.
Between the anterior and middle scalene muscles,
the brachial plexus was found to be composed of
hypoechoic clusters lateral and superior to the
subclavian artery.

A 22G block needle connected to a primed extension
line and syringe was advanced under real-time
ultrasound  visualization.  Following  negative
aspiration, 25 ml of the prepared drug solution was
injected incrementally while observing for proper
spread around the plexus. Continuous monitoring
included HR, SBP, DBP, SpO,, ECG, and respiratory
rate.

Assessment Parameters

Sensory and motor block were assessed every 3
minutes until 30 minutes post-injection. Pain was
evaluated using the Visual Analogue Scale (VAS, 0-
10) every 15 minutes up to 120 minutes. Rescue
analgesia: IV paracetamol 1 g administered when
VAS > 3. Motor function was graded using the
Modified Bromage scale (0-2). Analgesia quality was
rated as Excellent, Good, Satisfactory, or
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Unsatisfactory. Adverse events (hypotension,
bradycardia, nausea, vomiting, pneumothorax,
hematoma, local anaesthetic toxicity, post-block
neuropathy) were recorded intra- and post-
operatively.

Outcome Measures

Time taken for procedure, Onset and duration of
sensory and motor block, Duration of analgesia,
Success rate, block effectiveness, and Incidence of
complications

Statistical Analysis

Data were entered in Microsoft Excel and analyzed
using SPSS version 22. Normality tested by
Kolmogorov-Smirnov  and  Shapiro-Wilk tests.
Categorical variables are expressed as frequencies

and proportions (Chi-square test). Continuous
variables are expressed as mean + standard
deviation and an Independent t-test is used to
compare the means. P-value < 0.05 was considered
statistically significant.

Results

A total of 50 patients were enrolled and equally
allocated to two groups: Bupivacaine +
Dexmedetomidine (n = 25) and Levobupivacaine +
Dexmedetomidine (n = 25). Demographic and
baseline characteristics, block performance metrics,
onset and duration of sensory and motor blockade,
analgesic quality, haemodynamic parameters, and
postoperative complications were recorded and
analysed.

Table 1: Demographic and Baseline Characteristics of the Study Groups (n = 50)

Parameter Bupivacaine + Dexmedetomidine (n = 25) Levobupivacaine + Dexmedetomidine (n = 25) p-value
Age (years) 39.24 + 13.46 37.12+ 13.87 0.586
Gender (M/F) 15 (60%) / 10 (40%) 18 (72%) / 7 (28%) 0.370
Weight (kg) 63.84 +11.66 71.20 £9.29 0.017*
ASA Grade I/Il 25 (100%) / 0 (0%) 20 (80%) / 5 (20%) 0.018*
Side (Left/Right) 13 (52%) / 12 (48%) 11 (44%) / 14 (56%) 0.571

The two groups were comparable in terms of age
and gender (p > 0.05). A significant difference was

slightly higher weight and more ASA Il patients. The
side of surgery showed no difference (p = 0.571).

noted in weight (p = 0.017) and ASA grade (p = Overall, baseline characteristics were largely
0.018), with the Levobupivacaine group having comparable between the groups.
Table 2: Onset of Sensory Blockade (Minutes)
Sensory Parameter Bupivacaine + Dexmedetomidine (Mean + SD) | Levobupivacaine + Dexmedetomidine (Mean * SD) p-value
Normal Sensation 3.8+1.3 3.8+1.3 0.400
Analgesia 6.8+0.8 6.6+1.8 0.200
Anaesthesia 13.0+0.8 10.8+1.2 <0.001*

The mean onset time for normal sensation and
analgesia was comparable between both groups (3.8
+1.3vs.3.8+1.3 minutesand 6.8 +0.8vs.6.6+1.8
minutes, respectively), with no statistically
significant difference. However, the onset of
complete anaesthesia occurred significantly earlier

with Levobupivacaine + Dexmedetomidine (10.8 +
1.2 min) compared to Bupivacaine  +
Dexmedetomidine (13.0 = 0.8 min) (p < 0.001). This
indicates that levobupivacaine provided a faster
onset of complete sensory block

Table 3: Onset of Motor Blockade (Minutes)

Motor Parameter Bupivacaine + Dexmedetomidine (Mean # SD) | Levobupivacaine + Dexmedetomidine (Mean * SD) |p-value
Normal Sensation 8.7+0.7 54+1.1 <0.001*
Decreased Motor Strength 15.1+1.9 7.9+15 <0.001*
Complete Motor Block 21.3+2.2 144+1.5 <0.001*

The onset of motor blockade was significantly faster
in the Levobupivacaine + Dexmedetomidine group
across all stages. Normal motor sensation returned
at 5.4 £ 1.1 minutes compared to 8.7 + 0.7 minutes
in the Bupivacaine group (p < 0.001).
Similarly, the time to achieve partial motor
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weakness (7.9 £+ 1.5 vs. 15.1 + 1.9 minutes) and
complete motor block (14.4 + 1.5 vs. 21.3 + 2.2
minutes) was significantly ~ shorter  with
levobupivacaine (p < 0.001). This demonstrates a
consistently faster motor block onset with
levobupivacaine.
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Table 4: Haemodynamic Parameters during Surgery

Time Point SBP (mmHg) Mean £ SD DBP (mmHg) Mean + SD HR (beats/min) Mean * SD Significance
Baseline 111.7+9.0/112.6+7.7 84.2+53/77.9+10.9 79.8+7.9/76.8+8.5 0.39/0.01* / 098
30 min 119.2+£11/115.1+8 85+10.3/77.1+11.1 773+6.7/774+7.8 0.03* /0.006* / 0.78
1 hour 123.249.2/110.148.2 83.9+54/749+125 75.5+6.5/79.4+10.4 <0.001* / 0.002* / 0.03*
2 hours 109.3+16/111£8.3 75.8+12/72.3£6.5 742+50/744%10.3 0.8/1.3/0.6
Both groups maintained stable haemodynamics. SBP parameters normalized, indicating better

and DBP were significantly higher in the Bupivacaine
group at 30 minutes and 1 hour (p < 0.05), while HR
differed slightly at 1 hour (p = 0.03). By 2 hours, all

haemodynamic stability with Levobupivacaine +
Dexmedetomidine.
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Fig 1: Bar graph comparing SBP, DBP and HR between groups

Table 5: Postoperative Complications

Complication Bupivacaine + Levobupivacaine +
Dexmedetomidine Dexmedetomidine
Mild Hypotension 25 (100%) 25 (100%)
Resp|rat9ry 0 (0%) 0 (0%)
Depression
Patchy Block 0 (0%) 0 (0%)
Nausea/Vomiting 0 (0%) 0 (0%)
Pruritus 0 (0%) 0 (0%)
Urinary Retention 0 (0%) 0 (0%)

No major complications were reported in either
group. All patients experienced mild hypotension
(100%), which was easily managed and expected
with the use of dexmedetomidine. No instances of
respiratory depression, patchy block, nausea,
vomiting, pruritus, or urinary retention were noted
during the intraoperative or postoperative period.

Discussion

In the present study, the two groups were
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comparable in terms of age and gender, consistent
with findings by Manjunatha et al. *? and Reddy &
Gaude 31 where the addition of dexmedetomidine
did not influence baseline demographics in
supraclavicular block trials. The significant difference
in weight and ASA grade distribution between
groups likely reflects random sampling variation
rather than drug-related effects, as similar
discrepancies were not reported in previous studies
(14 Side of involvement showed no difference,
aligning with Hasnat et al. * and Sachdev et al. ¢,
who found that side selection depends solely on
surgical indication. Thus, the groups were largely
comparable, ensuring validity of outcome
comparisons.

In our study, the onset of complete anaesthesia was
significantly faster in the Levobupivacaine +
Dexmedetomidine group (10.8 + 1.2 min) than in the
Bupivacaine + Dexmedetomidine group (13.0 £ 0.8
min, p < 0.001). This agrees with Hasnat et al. *> and
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Sachdev et al. ¥, who found that levobupivacaine
provides quicker onset due to its stereoselective
pharmacokinetics. Comparable findings were also
noted by Reddy and Gaude 3 and lyer et al. 4,
confirming that dexmedetomidine enhances the
onset of local anaesthetics by facilitating neuronal
hyperpolarization. Minor differences between
studies may be attributed to variations in
concentration, block technique, and local
anaesthetic dose.

The onset of motor block was significantly faster in
the Levobupivacaine + Dexmedetomidine group
across all stages, similar to the results of Hasnat et
al. 1 Sachdev et al. %, and Reddy & Gaude *3!. The
accelerated onset observed with levobupivacaine is
attributed to its S-enantiomer structure, which
enhances nerve penetration and binding efficiency.
Prior studies by Manjunatha et al. *¥ and Hashim &
Hassan 7! also demonstrated faster onset when
dexmedetomidine was used as an adjuvant,
reinforcing its synergistic role in potentiating block
onset and intensity.

Both groups in our study maintained overall
hemodynamic stability, though transiently higher
SBP and DBP were observed in the Bupivacaine +
Dexmedetomidine group at 30 minutes and 1 hour.
Similar mild fluctuations were noted by Manjunatha
et al. ¥ and Espahbodi et al. ¥, likely due to
dexmedetomidine’s  sympatholytic yet dose-
dependent vascular effects. The Levobupivacaine +
Dexmedetomidine group displayed relatively
smoother blood pressure trends, consistent with
Reddy and Gaude 3! who attributed this to
levobupivacaine’s lower myocardial depressant
effect. Heart rate differences were minimal,
matching observations by Agarwal et al. ! and lyer
et al. M. The overall findings suggest that both
regimens maintain cardiovascular stability, with
levobupivacaine offering slightly superior control.

In our study, mild hypotension was the only
observed complication, occurring in all patients,
while no cases of respiratory depression, patchy
block, pruritus, nausea/vomiting, or urinary
retention were recorded. This pattern aligns with
previous findings by Espahbodi et al. ¥ Hasnat et
al. ™, and Reddy et al. 3, who also reported
dexmedetomidine-induced vasodilation  without
significant respiratory compromise. The absence of
patchy blocks may be attributed to ultrasound-
guided accuracy, as also highlighted by Rajeswar &
Girish %, The consistent safety profile supports the
use of dexmedetomidine as a reliable adjuvant in
supraclavicular blocks when administered under
ultrasound guidance.
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Conclusion: Levobupivacaine with dexmedetomidine
demonstrated a faster onset and longer duration of
sensory and motor blockade than bupivacaine with
dexmedetomidine in ultrasound-guided
supraclavicular blocks. Both combinations were
effective and safe, with similar success and
complication rates. However, the superior block
characteristics of levobupivacaine make it a more
suitable and preferable choice for elective upper
limb surgeries.

Conflict of Interest: No

References

1. Murphy DB, Collin JL, Cartney J, Vincent WS.
Novel analgesic adjuvants for brachial plexus
block: a systematic review. Anesth Analg.
2000;90(5):1122-1128.

2. Esmaoglu A, Yegenoglu F, Akin A, Turk CY.
Dexmedetomidine added to Levobupivacaine
prolongs axillary brachial plexus block. Anesth
Analg. 2010;111(6):1548-1551.

3. Shah J, Votta-Velis EG, Borgeat A. New local
anesthetics. Best Pract Res Clin Anaesthesiol.
2018;32(2):179-185.

4. Barrington MJ, Uda Y. Did ultrasound fulfill the
promise of safety in regional anesthesia? Curr
Opin Anaesthesiol. 2018;31(5):649-655.

5. Foster RH, Markham A. Levobupivacaine: a
review of its pharmacology and use as a local
anaesthetic. Drugs. 2000;59(3):551-579.

6. Raikhelkar J, Papadakos PJ. Current sedation
practices in the intensive care unit. In:
Mechanical Ventilation. Philadelphia: Elsevier;
2008. p. 1-15.

7. Kanazi GE, Aouad MT, Jabbour-Khoury SI, Al
Jazzar MD, Alameddine MM, Al-Yaman R, et al.
Effect of low-dose Dexmedetomidine or
Clonidine on the characteristics of Bupivacaine
spinal  block. Acta Anaesthesiol Scand.
2006;50(2):222-227.

8. Konakci S, Adanir T, Yilmaz G, Rezanko T. The
efficacy and neurotoxicity of Dexmedetomidine
administered via the epidural route. Eur J
Anaesthesiol. 2008;25(5):403-4009.

9. Yazbek-Karam VG, Aouad MA. Perioperative
uses of Dexmedetomidine. Middle East
Anaesthesiol. 2006;18(6):1043-1058.

10. El-Hennawy AM, Abd-Elwahab AM, Abd-
Elmaksoud AM, EI-Ozairy HS, Boulis SR. Addition
of Clonidine or Dexmedetomidine to Bupivacaine
prolongs caudal analgesia in children. Br J
Anaesth. 2009;103(2):268-274.

11. Kulenkampff D. Brachial plexus anaesthesia: its
indications, technique, and dangers. Ann Surg.

www.neuroquantology.com

482



NeuroQuantology| | July 2024 | Volume 22 | Issue 03| Page 478-483 | doi: 10.48047/nq.2024.22.3.NQ24053
Dr. G.K.V.Satyanarayana et al/ A comparative study of bupivacaine with dexmedetomidine and levobupivacaine with dexmedetomidine in ultrasound-guided
supraclavicular block for elective upper limb surgeries at a tertiary care center

12.

13.

14.

15.

16.

17.

18.

19.

20.

1928;87(6):883-891.

Manjunatha C, Curpod GC, Rashmi. Comparative
study of Bupivacaine with Dexmedetomidine as
an adjuvant versus Bupivacaine alone in
ultrasound-guided  supraclavicular  brachial
plexus  block. Indian  Anaesth  Forum.
2020;21(2):109-113.

Reddy BS, Gaude YK. Effect of Dexmedetomidine
on  characteristics of ultrasound-guided
supraclavicular brachial plexus block with
Levobupivacaine a prospective double-blind
randomized controlled trial. J Anaesthesiol Clin
Pharmacol. 2021;37(3):371-377.

lyer LS, Bhat SS, Nethra HN, Vijayakumar HN,
Sudheesh K, Ramachandriah. A comparative
study of effect of 0.25% Levobupivacaine with
Dexmedetomidine versus 0.25% Levobupivacaine
in ultrasound-guided supraclavicular brachial
plexus block. Anesth Essays Res. 2022;16(1):30-
36.

Hasnat S, Ahmad S, Jha AK. A comparative
clinical study of Levobupivacaine  and
Levobupivacaine with Dexmedetomidine for
supraclavicular brachial plexus block. J Evid
Based Med Healthc. 2021;8(13):760-763.
Sachdev S, Sharma V, Malawat A, Jethava D,
Moin K. Comparison of Levobupivacaine alone
and Levobupivacaine with Dexmedetomidine in
supraclavicular  brachial plexus block: a
prospective randomized clinical trial. Indian J
Clin Anaesth. 2020;7(1):16-22.

Hashim RM, Hassan RM. The efficacy of
adjuvants to Bupivacaine in ultrasound-guided
supraclavicular block: a comparative study
between Dexmedetomidine, Ketamine, and
Fentanyl. Ain-Shams J Anesthesiol. 2019;11:19.
Espahbodi E, Marashi SM, Khajenasiri AR,
Sanatkar M, Yousefi S, Atef Yekta R. Effects of
ultrasound-guided supraclavicular block using
Bupivacaine-Dexmedetomidine or Bupivacaine
alone in hemodynamics of patients undergoing
upper limb orthopedic surgery. Acta Med Iran.
2022;60(10):623-629.

Agarwal S, Aggarwal R, Gupta P.
Dexmedetomidine prolongs the effect of
Bupivacaine in supraclavicular brachial plexus
block. J  Anaesthesiol Clin  Pharmacol.
2014;30(1):36-40.

Rajeswar P, Girish MN. A comparative study on
effects of Bupivacaine-Lignocaine and
Bupivacaine-Lignocaine with Dexmedetomidine
combination in ultrasound-guided
supraclavicular brachial plexus block. Acad
Anesthesiol Int. 2020;5(2):125-129.

elSSN: 1303-5150

www.neuroquantology.com

483



