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Abstract 
Introduction: This study compared the efficacy of dexmedetomidine and fentanyl as adjuvants to 
levobupivacaine in ultrasound-guided supraclavicular brachial plexus block for upper limb surgeries. 
Methods: In this prospective, randomized, double-blind controlled study, 90 ASA I-II patients scheduled for 
upper limb surgery were randomly allocated into three groups. Group A (LB) received 20ml of 0.5% 
levobupivacaine, Group B (LBDX) received 20ml of 0.5% levobupivacaine with 1mcg/kg dexmedetomidine, 
and Group C (LBFN) received 20ml of 0.5% levobupivacaine with 1mcg/kg fentanyl. Parameters assessed 
included onset and duration of sensory and motor blockade, duration of analgesia, hemodynamic stability, and 
side effects. 
Results: The onset of sensory block was significantly faster in Group LBDX (4.7±1.1 minutes) and Group 
LBFN (5.1±1.1 minutes) compared to Group LB (8.8±1.4 minutes) (p<0.0001). Similarly, motor block onset 
was fastest in Group LBDX (7.4±1.3 minutes), followed by Group LBFN (8.5±1.4 minutes) and Group LB 
(12.6±1.8 minutes) (p<0.0001). Duration of sensory block was significantly longer in Group LBDX (510.2±68.5 
minutes) compared to Group LBFN (376.6±46.4 minutes) and Group LB (282.6±29.2 minutes) (p<0.0001). 
Time to rescue analgesia was also significantly prolonged in Group LBDX (569.7±68.5 minutes) versus Group 
LBFN (427±57.9 minutes) and Group LB (317±33.3 minutes) (p<0.0001). While bradycardia was noted in the 
dexmedetomidine group, it was not clinically significant enough to require intervention. 
Discussion/Conclusion: Dexmedetomidine (1mcg/kg) is a superior adjuvant to levobupivacaine compared to 
fentanyl for supraclavicular brachial plexus block, providing faster onset of sensory and motor blockade with 
significantly prolonged duration of analgesia without clinically significant adverse effects. This combination 
may be particularly beneficial for lengthy upper limb procedures where extended postoperative pain relief is 
desired. 
Keywords: Levobupivacaine, Dexmedetomidine, Fentanyl, Ultrasound-Guided Regional Anesthesia. 
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Introduction 

Upper limb surgeries are commonly performed 
under regional anesthesia techniques, particularly 
brachial plexus blocks, which have become 
increasingly popular due to their ability to provide 
excellent surgical conditions while avoiding the 
complications associated with general anesthesia 
[1]. Among the various approaches to brachial 
plexus blockade, the supraclavicular approach is 
often preferred for procedures involving the upper 
extremity below the shoulder due to its reliability in 
producing dense and rapid onset of anesthesia at a 

location where the brachial plexus is tightly 
bundled [2]. The incorporation of ultrasound 
guidance has significantly transformed the practice 
of regional anesthesia by allowing direct 
visualization of neural structures, surrounding 
vasculature, pleura, and real-time needle 
advancement [3]. This technological advancement 
has enhanced safety, improved success rates, 
reduced the volume of local anesthetic required, 
and decreased the incidence of complications such 
as pneumothorax, vascular puncture, and 
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inadvertent intravascular injections. Studies have 
demonstrated success rates exceeding 95% with 
ultrasound-guided supraclavicular blocks compared 
to approximately 70-80% with traditional 
landmark-based techniques [4]. 

Local anesthetics remain the cornerstone of 
regional anesthesia practice, with levobupivacaine 
emerging as a preferred agent due to its favourable 
safety profile. As the S-enantiomer of bupivacaine, 
levobupivacaine exhibits similar potency but 
demonstrates reduced cardiovascular and central 
nervous system toxicity compared to the racemic 
mixture [5]. However, the limited duration of 
analgesia provided by local anesthetics alone 
(typically 6-8 hours for levobupivacaine) has 
prompted investigations into various adjuvants to 
prolong the analgesic effect without increasing the 
dose-dependent side effects. 

Dexmedetomidine, a highly selective α2-adrenergic 
receptor agonist with a selectivity ratio of 1620:1 
(α2:α1), has garnered significant attention as an 
adjuvant to local anesthetics [6]. It produces 
analgesia through activation of α2-receptors in the 
locus coeruleus and spinal cord, while its peripheral 
effects may involve hyperpolarization of nerve 
fibers through increased potassium conductance. 
Several studies have demonstrated that 
dexmedetomidine prolongs sensory and motor 
block duration by 40-60% when added to local 
anesthetics in brachial plexus blocks. Additionally, 
it provides analgesic-sparing effects extending into 
the postoperative period, potentially reducing 
opioid requirements [7]. 

Fentanyl, a synthetic opioid with 50-100 times the 
potency of morphine, has also been extensively 
studied as an adjuvant in peripheral nerve blocks 
[8]. Its mechanism of action when used as an 
adjuvant is multifaceted, potentially involving 
direct action on peripheral opioid receptors, central 
effects following systemic absorption, and 
synergistic interactions with local anesthetics. 
Clinical studies have reported that fentanyl can 
enhance the onset and prolong the duration of 
sensory blockade while providing improved 
postoperative analgesia. However, its efficacy as a 
peripheral nerve block adjuvant has shown some 
inconsistency across studies. 

The optimal choice between dexmedetomidine and 
fentanyl as adjuvants to levobupivacaine remains 
unclear, with limited head-to-head comparisons 
available in the literature. Both agents offer 
potential advantages and disadvantages regarding 
efficacy, side effect profile, and cost considerations 
[9]. Dexmedetomidine may provide more 
prolonged analgesia but is associated with 
hemodynamic effects such as bradycardia and 
hypotension. Fentanyl may offer more moderate 
prolongation of analgesia with potential for 

respiratory depression, particularly in elderly or 
compromised patients. 

Pain management following upper limb surgeries 
continues to present challenges, with inadequate 
control potentially leading to delayed recovery, 
prolonged hospital stay, reduced patient 
satisfaction, and development of chronic pain. 
Enhanced recovery protocols emphasize the 
importance of effective regional anesthesia 
techniques that provide extended postoperative 
analgesia while minimizing opioid consumption 
and associated side effects [10]. The identification 
of optimal adjuvant strategies is therefore crucial to 
achieving these goals. 

The findings of this investigation could provide 
valuable evidence to guide clinical decision-
making regarding the optimal adjuvant selection to 
enhance postoperative pain management while 
minimizing adverse effects in patients undergoing 
upper limb surgical procedures. The results may 
contribute to the development of standardized 
protocols for enhanced recovery after upper limb 
surgery and may have implications for day-case 
surgery efficiency. The aim of the study was to 
compare the analgesic efficacy, onset and duration 
of sensory and motor blockade between 0.5% 
Levobupivacaine and 0.5% Levobupivacaine plus 
Fentanyl and 0.5% Levobupivacaine plus 
Dexmedetomidine in supraclavicular block in 
patients undergoing upper limb surgeries. 

Materials & Methods 

This prospective, randomized, double-blind 
controlled study compared the analgesic efficacy of 
dexmedetomidine and fentanyl as adjuvants to 
levobupivacaine in ultrasound-guided 
supraclavicular brachial plexus block. The study 
was conducted at the Department of anesthesiology 
in a tertiary care teaching hospital, following 
approval from the Institutional Ethical Committee. 

Ninety ASA grade I-II patients (aged 17-55 years) 
scheduled for upper limb surgery were randomly 
allocated into three groups using simple 
randomization via "openepi.com". Group A 
received 20 ml of 0.5% levobupivacaine (LB), 
Group B received 20 ml of 0.5% levobupivacaine 
with 1 mcg/kg dexmedetomidine (LBDX), and 
Group C received 20 ml of 0.5% levobupivacaine 
with 1 mcg/kg fentanyl (LBFN). Sample size was 
calculated with 95% confidence interval and 80% 
power of study, yielding 30 subjects per group. 

Patients with contraindications to regional 
anesthesia, psychiatric history, significant 
coagulopathies, and allergies to amide local 
anesthetics, pregnancy, underlying renal or hepatic 
dysfunction, or history of chronic drug/alcohol 
abuse were excluded from the study. For the 
procedure, patients were positioned supine with the 
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head turned to the opposite side. A linear high-
frequency probe (10-18 MHz) was placed in the 
supraclavicular area. After identifying the 
subclavian artery by its pulsations, the brachial 
plexus was located superior and lateral to the 
artery. Following skin anesthesia with 2% 
lidocaine, the needle was advanced using either an 
out-of-plane or in-plane approach, with drug spread 
around the brachial plexus confirming proper 
needle placement. 

Parameters observed included onset times of 
sensory and motor block, duration of sensory and 
motor block, duration of analgesia, and side effects. 
The end of drug injection was considered "time 0." 
Patients were evaluated at 5, 10, 15, 30, and 60 
minutes intraoperatively and at 3, 6, and 12 hours 
postoperatively. 

Sensory blockade was assessed using pinprick 
sensation at specific nerve distribution areas, with a 
three-point scale (1=normal, 2=loss of sensation to 
pinprick, 3=loss of sensation to touch). Motor 
blockade was evaluated using a four-point scale 
(1=normal power, 2=weakness but able to move 
arm, 3=not able to move arm but able to move 
fingers, 4=complete motor blockade). A successful 
block was defined as blockade in median, ulnar, 
and radial nerves. Postoperatively, pain was 
assessed using the Visual Analog Scale (VAS). 
When VAS reached ≥4, intramuscular diclofenac 
75 mg was administered as rescue analgesia. 

Statistical analyses were performed using SPSS 
(version 20). One-way ANOVA was used to 
compare variance between groups for numerical 
data. Two-way repeated measures ANOVA with 
Tukey's post-hoc test compared hemodynamic 
parameters between groups at various time points. 
Kruskal-Wallis test with Dunn's post-hoc test 
compared sedation scores. A p-value <0.05 was 
considered statistically significant. 

Results 

This study was conducted in 90 patients admitted in 
tertiary care teaching hospital posted for upper limb 
surgery. This study was conducted to compare the 

analgesic efficacy of Dexmedetomidine and 
Fentanyl as adjuvants to Levobupivacaine in 
supraclavicular brachial plexus block. Patients in 
Group A received 20 ml of 0.5% Levobupivacaine 
(LB). Patients in Group B received 20ml of 0.5% 
Levobupivacaine + 1mcg/kg Dexmedetomidine 
(LBDX). Patients in Group C received 20ml of 
0.5% Levobupivacaine + 1mcg/kg Fentanyl 
(LBFN). The statistical analyses were performed 
using SPSS trial version 20 software. Data were 
presented as mean with Standard deviation for data 
with normal distribution (Age, Heart rate, blood 
pressure at various time durations). P < 0.05 was 
considered statistically significant. 

The patients in our study groups did not vary much 
with respect to Age, Sex, Height or Weight. The 
type of surgeries performed were almost identical 
in all three groups. The study groups did not vary 
much with respect to duration of surgery. 

There was statistically significant changes in heart 
rate in Levobupivacaine and Dexmedetomidine 
group. P value was 0. 045.Though P value was 
statistically significant in Levobupivacaine and 
Dexmedetomidine group, it was not clinically 
detrimental requiring intervention. There was no 
significant differences between the study groups 
with respect to pattern of changes in Systolic blood 
pressure, Diastolic blood pressure, Mean arterial 
pressure perioperatively. Hence, we conclude that 
there is no difference between Levobupivacaine 
0.5% and Levobupivacaine 0.5% plus 
Dexmedetomidine and Levobupivacaine 0.5% plus 
Fentanyl with respect to variation in hemodynamic 
parameters when used at equal volumes for 
supraclavicular Brachial plexus block. 

In our study, we observed that onset time of 
sensory block was earlier in Levobupivacaine plus 
Dexmedetomidine group (Group B) having a mean 
value of 4.7 +/- 1.1 minutes in comparison with 
Levobupivacaine plus Fentanyl group (Group C) 
having a mean value of 5.1+/- 1.1 minutes and 
Levobupivacaine plus NS group (Group A) having 
mean value 8.8 +/- 1.4 min, which is statistically 
significant.

 
Table 1: Comparison of onset of sensory blockade in minutes between the groups in the study 

S. 
No 

Parameter Group LB 
(N= 30) 
Mean±SD 

Group LBFN 
(N=30) 
Mean±SD 

Group LBDX 
(N =30) 
Mean±SD 

P value 

1 Onset of 
sensory 
blockade 
(minutes) 

8.8 ± 1.4 5.1 ± 1.1 4.7 ± 1.1 LB Vs LBFN <0.0001* 
LB Vs LBDX <0.0001* 
LBFN Vs 
LBDX 

0.541 (NS) 

 
In our study, we observed that onset time of motor block was earlier in Levobupivacaine plus Dexmedetomidine 
group (Group B) having a mean value of 7.4 +/- 1.3 minutes in comparison with Levobupivacaine plus Fentanyl 
group (Group C) having a mean value of 8.5+/- 1.4 minutes and Levobupivacaine plus NS group (Group A) 
having mean value 12.6 +/- 1.8, which is statistically significant. 
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Table 2: Comparison of onset of motor blockade in minutes between the groups in the study 
S. 
No 

Parameter Group LB 
(N= 30) 
Mean±SD 

Group LBFN 
(N=30) 
Mean±SD 

Group LBDX 
(N =30) 
Mean±SD 

P value 

1 Onset of 
motor 
blockade 
(minutes) 

12.6 ± 1.8 8.5 ± 1.4 7.4 ± 1.3 LB Vs LBFN <0.0001* 
LB Vs LBDX <0.0001* 
LBFN Vs 
LBDX 

0.023* 

 
In our study the duration of sensory block was 510+/- 68.5 minutes with Levobupivacaine plus 
Dexmedetomidine group and 376+/- 46.4 minutes with Levobupivacaine plus Fentanyl group and 282+/- 29.2 
minutes with Levobupivacaine plus NS group. The duration of sensory block was longer in Levobupivacaine 
plus Dexmedetomidine group compared with other two groups, which is statistically significant.  
 

Table 3: Comparison of duration of sensory blockade in minutes between the groups in the study 
S. 
No 

Parameter Group LB 
(N= 30) 
Mean±SD 

Group LBFN 
(N=30) 
Mean±SD 

Group LBDX 
(N =30) 
Mean±SD 

P value 

1 Duration of 
sensory 
blockade 
(minutes) 

282.6 ± 29.2 376.6 ± 46.4 510.2 ± 68.5 LB Vs LBFN <0.0001* 
LB Vs LBDX <0.0001* 
LBFN Vs 
LBDX 

<0.0001* 

 
The duration of motor block was 560.3+/- 67.9 minutes with Levobupivacaine plus Dexmedetomidine group 
and 411+/- 51.2 minutes with Levobupivacaine plus Fentanyl group and 310+/- 33.8 minutes with 
Levobupivacaine plus NS group. The duration of motor block was longer in Levobupivacaine plus 
Dexmedetomidine group compared with other two groups, which is statistically significant.  
 

Table 4: Comparison of duration of motor blockade in minutes between the groups in the study 
S. 
No 

Parameter Group LB 
(N= 30) 
Mean±SD 

Group LBFN 
(N=30) 
Mean±SD 

Group LBDX 
(N =30) 
Mean±SD 

P value 

1 Duration of 
motor 
blockade 
(minutes) 

310.5 ± 33.8 411.2 ± 51.2 560.3 ± 67.9 LB Vs LBFN <0.0001* 
LB Vs LBDX <0.0001* 
LBFN Vs 
LBDX 

<0.0001* 

 
Hence, we conclude that Levobupivacaine 0.5 % plus Dexmedetomidine has an advantage of prolonged 
duration of sensory and motor blockade when compared to Levobupivacaine plus Fentanyl and 
Levobupivacaine plus NS for Supraclavicular brachial plexus block at equal volume. 
 

Table 5: Comparison of time for rescue analgesia in minutes between the groups in the study 
S. 
No 

Parameter Group LB 
(N= 30) 
Mean±SD 

Group LBFN 
(N=30) 
Mean±SD 

Group LBDX 
(N =30) 
Mean±SD 

P value 

1 Time for 
rescue 
analgesia 
(minutes) 

317 ± 33.3 427 ± 57.9 569.7 ± 68.5 LB Vs LBFN <0.0001* 
LB Vs LBDX <0.0001* 
LBFN Vs 
LBDX 

<0.0001* 

 
The Duration of Analgesia was 569+/- 68.5 
minutes with Levobupivacaine plus 
Dexmedetomidine group (Group B) and 427+/- 
57.9 minutes with Levobupivacaine plus Fentanyl 
group (Group C) and 317+/- 33.3 minutes with 
Levobupivacaine plus NS group (Group A) in our 
study. The duration of Analgesia was longer in 
Levobupivacaine plus Dexmedetomidine group 
compared with other two groups, which is 

statistically significant. Hence this study concluded 
that Levobupivacaine and Dexmedetomidine 
provide fastest onset time as well as longer duration 
of sensory and motor blockade. 

Discussion 

Brachial plexus block has been emerged as a 
popular technique among the anesthetists for upper 
limb surgeries. It avoids the untoward effects of 
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general anesthesia like complications related to 
upper airway instrumentation. Many approaches of 
brachial plexus block are also described, and the 
available literature has consistently shown that 
supra clavicular block is the most common and 
easiest method for anesthesia and post-operative 
pain management. 

Brachial plexus block provides postoperative 
analgesia of short duration of action even with 
long-acting local anesthetics like Bupivacaine / 
Levobupivacaine are used alone. When adjuvants 
co-administered with local anesthetic agents may 
improve the speed of onset, duration of sensory and 
motor blockade. 

Levobupivacaine S-Enantiomer of Bupivacaine 
with added advantage of lesser cardiotoxicity is 
used in this study. Various adjuvants like sodium 
bicarbonates, steroids, vasoconstrictors have been 
used as an adjuvant. But studies showing the 
effects of adding Dexmedetomidine and Fentanyl 
to Levobupivacaine in brachial plexus is limited. 
So, this study being chosen. 

Here, an attempt has been made to compare the 
analgesic efficacy of Dexmedetomidine & Fentanyl 
as an adjuvant to Levobupivacaine. The population 
was divided into 3 groups. Group A received 25ml 
of 0.5% Levobupivacaine plus 5ml of NS. Group B 
received 25ml of 0.5% Levobupivacaine plus 
Dexmedetomidine 1mcg/kg diluted to the volume 
of 5ml NS. Group C received 25ml of 0.5% 
Levobupivacaine plus Fentanyl 1mcg/kg diluted to 
the volume of 5ml NS. 

Demographic data including patient’s age, gender 
and weight were comparable in 3 groups. In this 
study we compared 3 groups in terms of onset time, 
duration of action, sedation, hemodynamic 
variability and supplementary analgesic 
requirements in first 24 hrs. In this study no 
significant differences between the study groups 
with respect to pattern of blood pressure. But 
bradycardia occurs in Levobupivacaine plus 
Dexmedetomidine group. 

The onset time for sensory and motor blockade 
which was highly significant statistically. The onset 
time was earlier in Group B (Levobupivacaine plus 
Dexmedetomidine group) and duration of sensory 
and motor blockade was longer in Group B. 
Duration of analgesia was longer in Group B.  

There was no significant side effects in any group 
except for light sedation (RASS -1) and 
bradycardia in Group B. Though P value was 
statistically significant in Group B (bradycardia), it 
was not clinically detrimental requiring treatment. 

These results were comparable with study done by 
Agarwal et al, where they compared the effects of 
Bupivacaine and Bupivacaine plus 

Dexmedetomidine. They concluded that addition of 
Dexmedetomidine as an adjuvant to Bupivacaine 
for supraclavicular brachial plexus block 
significantly shortens the onset time and prolongs 
the duration of sensory and motor blocks and 
duration of analgesia.[11] 

Kenan Kayagusuz et al have evaluated the effects 
of Levobupivacaine and Levobupivacaine plus 
Dexmedetomidine in which they concluded that 
addition of Dexmedetomidine to axillary brachial 
plexus block shortens sensory block onset time, 
increases the sensory and motor block duration and 
time to first rescue analgesic use.[12] 

 Soma C. Cham et al have evaluated that 
Dexmedetomidine prolongs the duration of sensory 
and motor block and postoperative analgesia as 
compared with Fentanyl when used as an adjuvant 
to Ropivacaine in supraclavicular brachial plexus 
block. [13] 

Pradeep Sahi et al concluded that 
Dexmedetomidine produced a more prolonged 
duration of motor and sensory block and 
postoperative analgesia as compared to Fentanyl, 
which is significant and highly significant as 
compared to Ropivacaine in supraclavicular 
brachial plexus block.[14] 

These results were contrary to study done by 
Ratchana Ganthi et al, where they compared the 
effects of Bupivacaine and Bupivacaine plus 
Dexmedetomidine in brachial plexus block in 
which duration of sensory and motor blockade was 
longer in Bupivacaine plus Dexmedetomidine 
group but onset of sensory and motor blockade was 
earlier in Bupivacaine Group.[15] 

Conclusion 

This study demonstrates that dexmedetomidine is a 
superior adjuvant to levobupivacaine compared to 
fentanyl in ultrasound-guided supraclavicular 
brachial plexus block for upper limb surgeries. The 
addition of dexmedetomidine to levobupivacaine 
significantly accelerated the onset of both sensory 
and motor blockade, while substantially prolonging 
the duration of sensory block, motor block, and 
postoperative analgesia compared to both fentanyl-
levobupivacaine and plain levobupivacaine groups. 

The dexmedetomidine group demonstrated the 
fastest onset of sensory block (4.7 ± 1.1 minutes) 
and motor block (7.4 ± 1.3 minutes), followed by 
the fentanyl group (5.1 ± 1.1 and 8.5 ± 1.4 minutes 
respectively), with both significantly outperforming 
plain levobupivacaine. More importantly, the 
dexmedetomidine group exhibited markedly 
extended durations of sensory block (510.2 ± 68.5 
minutes), motor block (560.3 ± 67.9 minutes), and 
time to rescue analgesia (569.7 ± 68.5 minutes) 
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compared to both the fentanyl group and control 
group. 

While there were statistically significant changes in 
heart rate in the dexmedetomidine group, these 
were not clinically significant enough to warrant 
intervention. No other significant hemodynamic 
differences were observed between the three 
groups. 

Based on these findings, we conclude that 
dexmedetomidine (1 mcg/kg) is a more effective 
adjuvant than fentanyl when added to 0.5% 
levobupivacaine for supraclavicular brachial plexus 
block, providing optimal surgical conditions with 
rapid onset and prolonged postoperative analgesia.  

This combination may be particularly beneficial for 
lengthy upper limb procedures and in cases where 
extended postoperative pain relief is desired, 
potentially reducing opioid requirements and 
facilitating early rehabilitation. 
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