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A B S T R A C T 

Background: The objective of this study was to evaluate the anesthetic efficacy of 

dexmedetomidine as an adjuvant to bupivacaine in infraclavicular brachial plexus 

blocks administered for surgical procedures involving the hand and forearm. 

Materials and Methods: 84 patients, aged between 18-70 years, who underwent 

elective hand and forearm surgery in between January 2021 and July 2021, had 

American Society of Anesthesiologists (ASA) classification I-II, and were anesthetized 

with ultrasound-guided infraclavicular brachial plexus block were included in the 

study. Group B (n=42): 20 ml bupivacaine 0.5%+20 ml SF, Group B+D (n=42): 20ml 

bupivacaine 0.5% + 1 mcg/kg dexmedetomidine diluted to a volume of 20 mL was 

selected from the patients who underwent block. Demographic information of the 

patients were taken from the preoperative anesthesia evaluation form and recorded. 

From the information recorded in the patient follow-up form, peak heart rate, mean 

arterial pressure, oxygen saturation percentage, Visual Analogue Scale (VAS) scores, 

pinprick test score and Bromage score were recorded as study data.  

Results: Compared to group B, the onset time of sensory and motor blockade was 

statistically significantly earlier and the duration of sensory block, motor block and 

analgesia was statistically significantly longer in group B+D (p<0.05). In Group B+D, 

VAS score was statistically significantly lower at 10th, 20th, 8th and 12th hours 

(p<0.05). 

Conclusions: The addition of 1 mcg/kg dexmedetomidine to 20 ml of 0.5% bupiva-

caine in infraclavicular brachial plexus block was found to significantly accelerate the 

onset of sensory and motor block, and to extend the duration of motor block, sensory 

block, and postoperative analgesia. 
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1. Introduction 

Brachial plexus blocks are frequently administered for 
anesthesia and analgesia in patients undergoing arm, 
forearm, and hand surgeries. By eliminating the need for 
general anesthesia and its associated risks—such as air-
way complications, postoperative nausea and vomit-

ing—these regional techniques facilitate earlier oral in-
take, mobilization, and discharge [1]. 

Brachial plexus blocks can be performed at four dis-
tinct anatomical levels: the interscalene groove, the sub-
clavian sheath (supraclavicular region), the infraclavic-
ular fossa, and around the axillary artery. Among these, 
the infraclavicular approach is preferred for anesthesia 
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or analgesia in surgeries involving the forearm, wrist, 
hand, and fingers. Compared to the infraclavicular block, 
the axillary approach often fails to anesthetize the axil-
lary and musculocutaneous nerves, as these branch off at 
higher levels. Similarly, the interscalene and supraclavic-
ular approaches are typically insufficient for achieving 
complete anesthesia in the distribution of the ulnar nerve 
[2]. In addition, the incidence of tourniquet pain is lower 
in infraclavicular block [3]. The infraclavicular block does 
not require abduction of the arm at the shoulder and can 
be performed in any arm position, making it an ideal site 
for catheter placement for continuous local anesthetic in-
fusion [4]. 

Although the use of peripheral nerve catheters has in-
creased in recent years, single-injection peripheral nerve 
blocks remain the most commonly employed technique 
among anesthesiologists [5]. Local anesthetic agents 
such as bupivacaine, levobupivacaine and ropivacaine 
are used in brachial plexus blocks. Long-acting local an-
esthetics alone can provide analgesia for up to 9-14 hours 
[5]. Bupivacaine is a widely used long-acting local anes-
thetic agent. The dose of bupivacaine administered can 
be increased to prolong the block duration or shorten the 
block onset time. However, due to the increased inci-
dence of seizures and cardiac arrest related to the dose of 
bupivacaine administered, researchers have turned to 
the use of adjuvant agents that shorten the block onset 
time and prolong the block duration instead of this ap-
proach [6]. 

The limited duration of analgesia provided by periph-
eral nerve blocks may necessitate the use of systemic an-
algesics, increasing the risk of opioid-related side effects 
and potentially contributing to the development of 
chronic pain [7]. There are many adjuvant agents used to 
enhance the analgesic effect of local anesthetic agents 
such as clonidine, magnesium, opioids, vasoconstrictor 
agents and steroids [8]. Dexmedetomidine is an agent 
with selective α-2 agonist effect in the central nervous 
system. Recently, it has been used as an adjuvant agent in 
general anesthesia and regional anesthesia applications 
to provide sedation in intensive care. Many studies have 
reported that dexmedetomidine prolongs the duration of 
nerve block when administered perineurally with local 
anesthetics [9–11]. 

The primary aim of this study was to compare the on-
set times and durations of motor and sensory block in in-
fraclavicular brachial plexus blocks performed with bu-
pivacaine alone versus a combination of bupivacaine and 
dexmedetomidine in patients undergoing upper extrem-
ity surgery. Secondary objectives included the duration 
of analgesia, evaluation of differences in hemodynamic 
responses and the incidence of side effects between the 
two groups. 
 

2. Materials and Methods  

The study was conducted following the approval of the 
Uludağ University Medical Research Ethics Committee 
(Decision No: 2021-10/41, dated July 28, 2021). In this 
retrospective study, a total of 84 patients who underwent 
hand and/or forearm surgery between January 1 and July 

1, 2021; ASA I-II, aged 18-70 years, and whose anesthe-
sia was performed with ultrasound-guided infraclavicu-
lar brachial plexus block were included. Patients with 
ASA 3-4, those under 18 years of age, those over 70 
years of age, pregnant women, those who had to switch 
to general anesthesia because sufficient sensory and 
motor blockade could not be achieved surgically after 
peripheral blockade, and those whose anesthesia rec-
ords did not provide the necessary data for the study 
were excluded from the study. 

After being taken to the operating room, the patients 
underwent ECG, pulse oximetry, and noninvasive arte-
rial blood pressure monitoring. It was determined from 
patient file notes that, to perform ultrasound-guided in-
fraclavicular block under sterile conditions before sur-
gery, the USG probe was placed in the sagittal plane, just 
1 cm anterior to the intersection between the coracoid 
process and the clavicle. After visualizing the subclavian 
artery and the lateral, medial, and posterior cords of the 
surrounding brachial plexus, the tip of the blocking nee-
dle (22 Ga. x 2 inch (50 mm) 30° Curved Insulated Echo-
genic Needle with Extension Set) was directed in-plane 
toward the posterolateral aspect of the subclavian ar-
tery at the 8 o'clock position. After aspiration, the "U"-
shaped spread of the local anesthetic around the subcla-
vian artery was monitored on the USG screen. 

Demographic information (name-surname, protocol 
number, weight, height, age, body mass index, comorbid-
ity, ASA score) and peak heart rate (HR), arterial blood 
pressure (BP), oxygen saturation percentage (SpO2), on-
set time of motor and sensory block, duration of motor 
and sensory block, and duration of analgesia were rec-
orded from the peroperative anesthesia evaluation form. 

2.1. Statistical analysis 

The analyses of the study were performed with SPSS 
21.0 package program. Categorical variables were pre-
sented as number, percentage, continuous numerical 
variables were presented as mean ± standard deviation 
and median values. Pearson Chi-square test and Fisher's 
Exact test were used to compare categorical variables 
between groups. The conformity of continuous numeri-
cal variables to normal distribution was evaluated by 
Shapiro Wilk test. The independent samples t test was 
used to compare the numerical variables that con-
formed to the normal distribution between two inde-
pendent groups, and the Mann Whitney U test was used 
to compare the numerical variables that did not con-
form to the normal distribution between two independ-
ent groups. Box and line graphs were used for visualiza-
tion of nonparametric data and linear graphs were used 
for visualization of measurements made at different 
times. Statistically, a p value less than 0.05 was accepted 
as the significance limit. 
 

3. Results 

In this study comparing the intraoperative and post-
operative characteristics of dexmedetomidine  
(group B+D) adjuvantly added to bupivacaine (group B) 
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in infra-clavicular brachial plexus block in upper extrem-
ity surgery, the results of a total of 84 patients, 42 B and 
42 B+D, were evaluated. Gender, comorbidity and ASA 
score distribution were similar between the groups (p =1.0, 
p = 1.0, p = 0.746, respectively) (Table 1). 

There was no statistically significant difference be-
tween the groups in terms of age, height, body weight and 
BMI (p>0.05) (Table 2). 

Compared with group B, mean arterial pressure in 
group B+D was statistically significantly lower at 10, 20, 
30, 60 and 120 minutes (p < 0.05). Compared with group 
B, heart rate in group B+D was statistically significantly 

lower in all measurements at 10 min and later (p<0.05). 
There was no statistically significant difference in pe-
ripheral oxygen saturation between the groups  
(p > 0.05) (Table 3). 

Compared to Group B, the VAS scores in Group B+D 
were statistically significantly lower at 10 and 20 
minutes, as well as at 8 and 12 hours postoperatively  
(p < 0.05). Furthermore, Group B+D demonstrated a sig-
nificantly shorter onset time for both sensory and motor 
block, and a significantly longer duration of sensory 
block, motor block, and analgesia compared to Group B 
(p < 0.05) (Table 4).

Table 1. Distribution of gender, ASA score and comorbidities between study groups. 

 B (n = 42) B+D (n = 42) 
p 

Variables Number Percent Number Percent 

Gender      

 Male 39 92.9 39 92.9 
1.000 

 Female 3 7.1 3 7.1 

ASA score      

 1 35 83.3 35 83.3 
1.000 

 2 7 16.7 7 16.7 

Comorbidity      

 No 36 66.7 37 88.1 
0.746 

 Yes 6 14.3 5 11.9 

Hypertension 4 9.5 4 9.5 1.000 

Coronary artery disease 4 9.5 0 0 0.116 

Diabetes mellitus 2 4.8 1 2.4 0.557 

Table 2. Distribution of age, height, body weight and body mass index between study groups. 

 
B (n = 42) B+D (n = 42) 

p 
Mean ± SD Median Mean ± SD Median 

Age (year) 39.88 ± 15.41 38.5 38.29 ± 15.79 35.5 0.601 

Length (cm) 173.69 ± 7.71 175.0 174.60 ± 7.66 174.5   0.591* 

Weight (kg) 75.67 ± 16.86 75.0 79.17 ± 13.43 80.0   0.296* 

Body Mass Index (kg/m2) 25.64 ± 3.86 25.54 25.60 ± 3.78 25.46   0.962* 

4. Discussion  

Inadequate management of postoperative pain is as-
sociated with increased morbidity and mortality, re-
duced quality of life, and elevated hospital costs due to 
prolonged hospitalization and higher complication rates 
[12]. The use of peripheral regional anesthesia provides 
significant benefits in the postoperative period, includ-
ing lower pain scores, early hospital discharge, and re-
duced use of additional analgesics, including opioids 
[13]. 

The duration of analgesia provided by single injection 
nerve blocks is limited to 6-8 hours, even if only long-

lasting local anesthetic drugs (e.g. bupivacaine or ropi-
vacaine) are used [11,14]. Increasing the dose of local 
anesthetic may prolong the duration of analgesia, but 
may also increase the risk of local anesthetic systemic 
toxicity [15]. 

Continuous peripheral nerve blocks have been associ-
ated with a reduction in rebound pain and improved 
postoperative analgesia compared to peripheral nerve 
blocks performed with a single injection. However, sec-
ondary block failure rates have been reported to be as 
high as 20-50% due to catheter displacement, occlusion 
or interruption, fluid leakage and infusion pump mal-
function [16]. 
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In recent years, researchers have focused on topical, 
neuraxial, perineural or intravenous adjuvants (opioids, 
dexamethasone and α-2-agonists) in order to accelerate 
the onset of sensory and motor block, prolong the duration 
of analgesia, improve the quality of nerve block, reduce the 
dose of local anesthetic and thus its side effects [11,17]. 

In a study by Ammar et al. [18], which parallels our 
research, 60 patients undergoing ultrasound-guided in-
fraclavicular block were randomly assigned into two 

groups. One group received 30 ml of 0.33% bupivacaine 
with dexmedetomidine at a dose of 0.75 mcg/kg, while 
the other received 30 ml of 0.33% bupivacaine alone. 
Their prospective and randomized study revealed that 
dexmedetomidine significantly accelerated the onset of 
sensory and motor block, prolonged the duration of an-
algesia, increased the duration of both sensory and mo-
tor blocks, reduced pain scores, and decreased the need 
for supplementary opioids.  

Table 3. Distribution of mean arterial pressure, heart rate and peripheral oxygen saturation between study groups. 

 B (n = 42) B+D (n = 42) 
p 

MAP (mmHg) Mean ± SD Median Mean ± SD Median 

Pre-Block 103.79 ± 17.42 104.5 101.79 ± 17.34 101.5   0.599* 

0 min 106.43 ± 16.71 107.0 118.88 ± 97.18 104.5 0.687 

10 min 100.57 ± 15.61 100.0 91.83 ± 15.53 91.5   0.012* 

20 min 97.38 ± 15.18 98.0 86.98 ± 16.02 87.5   0.003* 

30 min 97.36 ± 15.14 98.5 84.74 ± 14.10 87.5 <0.001* 

60 min 95.52 ± 15.91 96.0 86.19 ± 13.34 87.0 0.009 

120 min 95.02 ± 14.75 95.0 87.12 ± 14.27 88.0   0.015* 

4 hour 96.81 ± 15.88 98.5 90.10 ± 15.26 90.0   0.052* 

8 hour 96.40 ± 15.87 99.0 92.38 ± 14.57 93.0   0.230* 

12 hour 100.29 ± 15.56 101.0 98.45 ± 16.39 100.0   0.600* 

Pulse (rate/min)      

Pre-Block 84.67 ± 13.38 86.0 82.07 ± 12.34 81.5     0.358* 

0 min 87.36 ± 13.50 88.5 88.50 ± 13.52 86.5     0.699* 

10 min 83.29 ± 10.98 85.0 73.69 ± 12.86 70.0   0.001 

20 min 80.14 ± 10.22 81.0 68.52 ± 12.50 67.0 <0.001 

30 min 78.93 ± 8.84 79.5 67.19 ± 11.01 67.0 <0.001 

60 min 78.19 ± 9.55 80.0 68.05 ± 11.20 65.0 <0.001 

120 min 78.38 ± 9.34 78.5 68.31 ± 15.23 65.0 <0.001 

4 hour 80.69 ± 8.64 80.5 72.10 ± 9.80 70.0 <0.001 

8 hour 80.60 ± 10.31 82.0 75.14 ± 10.32 72.0   0.015 

12 hour 82.52 ± 12.12 82.5 77.00 ± 10.93 75.0   0.015 

SpO2 (%)      

Pre-Block 96.98 ± 2.17 97.0 97.02 ± 1.89 97.0  0.996 

0 min 97.33 ± 1.98 97.5 97.67 ± 3.23 98.0  0.809 

10 min 97.26 ± 2.00 97.5 97.10 ± 1.74 97.5  0.561 

20 min 97.45 ± 1.80 98.0 97.02 ± 2.12 98.0  0.425 

30 min 97.62 ± 1.75 98.0 97.24 ± 2.14 98.0  0.371 

60 min 97.43 ± 1.74 98.0 95.26 ± 13.72 97.0  0.528 

120 min 97.57 ± 1.58 98.0 97.40 ± 1.53 97.5  0.494 

4 hour 97.31 ± 1.60 97.0 97.14 ± 1.34 97.0  0.570 

8 hour 97.17 ± 1.78 97.0 96.88 ± 1.35 97.0  0.314 

12 hour 97.55 ± 1.64 98.0 97.21 ± 1.55 97.0  0.215 

MAP: Mean arterial pressure; HR: Heart rate; SpO2: Peripheral oxygen saturation. 
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Table 4. Distribution of VAS score, sensory block and motor block onset time/duration,  
duration of analgesia and duration of operation between study groups. 

 B (n = 42) B+D (n = 42) 
p 

VAS score Mean ± SD Median Mean ± SD Median 

Pre-Block 5.55 ± 1.48 6 5.57 ± 1.77 6   0.931 

0 min 4.71 ± 1.45 5 4.21 ± 2.02 5   0.377 

10 min 2.71 ± 2.18 3 0.88 ± 1.53 0 <0.001 

20 min 1.29 ± 1.86 0 0.14 ± 0.52 0 <0.001 

30 min 0 ± 0 0 0 ± 0 0 - 

60 min 0 ± 0 0 0 ± 0 0 - 

120 min 0 ± 0 0 0.02 ± 0.15 0   0.317 

4 hour 0.26 ± 0.70 0 0.07 ± 0.34 0   0.133 

8 hour 0.83 ± 1.21 0 0.31 ± 0.98 0   0.003 

12 hour 1.81 ± 1.40 2 0.69 ± 1.37 0 <0.001 

Variables       

Sensory block onset time (min) 21.19 ± 8.03 20 15.24 ± 6.34 15   0.001 

Motor block onset time (min) 23.81 ± 7.64 30 16.90 ± 7.49 20 <0.001 

Sensory block duration (min) 520.48 ± 166.73 500 645.71 ± 129.3 700 <0.001 

Motor block duration (min) 606.90 ± 128.36 690 649.76 ± 114.03 700   0.010 

Analgesia duration (min) 580.71 ± 121.88 555 645.00 ± 127.26 700 <0.001 

Operation time (min) 103.45 ± 53.58 100 101.67 ± 57.15 90   0.546 

VAS: Visual analog scale.

In a prospective, randomized, and double-blind study, 
Mirkheshti et al. [19] assigned 111 patients undergoing 
ultrasound-guided infraclavicular block into three 
groups. They added either 100 mcg dexmedetomidine, 
5 ml ketorolac, or 5 ml saline to 25 ml of 1.5% lidocaine. 
Their findings demonstrated that the onset of motor block 
was faster and the durations of sensory and motor block 
were longer in the dexmedetomidine group. Additionally, 
the duration of analgesia was significantly prolonged in 
patients receiving dexmedetomidine compared to those 
receiving saline. However, the time to first analgesic re-
quirement was longer in the ketorolac group than in the 
dexmedetomidine group. Consistent with these findings, 
our study also showed that the addition of dexmedetomi-
dine to local anesthetic in infraclavicular block resulted in 
a faster onset and prolonged duration of both sensory 
and motor block, as well as extended analgesia duration. 

In a prospective study in which they randomized 80 
patients randomly divided into 2 groups and applied 
dexmedetomidine added to 30 ml of 0.5% ropivacaine 
and 30 ml of 0.5% ropivacaine at a dose of 1 mcg/kg, Das 
et al. [20] found that the onset of sensory and motor block 
was faster and the duration of sensory and motor block 
was longer in the dexmedetomidine group compared to 
the control group, similar to this study, but they applied 
supraclavicular block instead of infraclavicular block.  

The mechanism by which alpha 2 adrenergic receptor 
agonists produce analgesia and sedation is not fully un-
derstood but is likely to be multifactorial. Peripherally, 
α-2 agonists produce analgesia by reducing norepineph-

rine release and causing α-2 receptor-independent in-
hibitory effects on nerve fiber action potentials. Cen-
trally, α-2 agonists produce analgesia and sedation by in-
hibition of substance P release in the nociceptive path-
way at the dorsal root neuron level and activation of α-2 
adrenoceptors in the locus coeruleus [21]. 

Intraoperative analgesia is also important to keep he-
modynamics stable throughout surgery. Inadequate anal-
gesia may result in increased heart rate or mean arterial 
pressure, increased myocardial O2 consumption and con-
sequent myocardial damage. Dexmedetomidine improves 
perioperative hemodynamic stability in tachycardic and 
hypertensive patients. However, due to its bradycardia 
and hypotension effects, it may have unfavorable conse-
quences in patients with congestive heart failure with 
rate-dependent cardiac output or impaired conduction 
[22,23]. In a meta-analysis by Vorobeichik et al. [24], 
which included 34 studies and data from 2,007 patients, 
the perineural use of dexmedetomidine as an adjuvant in 
brachial plexus blocks was shown to accelerate the onset 
of sensory and motor block and prolong the duration of 
analgesia as well as sensory and motor block. However, an 
increased incidence of bradycardia was also reported. The 
variability in dexmedetomidine’s effects across different 
levels of the brachial plexus was attributed to differences 
in systemic absorption and neuraxial spread. The authors 
suggested that a dose of 50–60 mcg may provide optimal 
prolongation of sensory block with minimal hemody-
namic side effects. Notably, no neurotoxicity or neurologic 
complications were reported in any patient. 
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Similarly, in a meta-analysis of 18 studies examining 
dexmedetomidine as an adjuvant in brachial plexus 
blocks, Hussain et al. [10] reported prolonged durations 
of analgesia and motor and sensory blocks, along with 
decreased opioid consumption and fewer opioid-related 
side effects. Nonetheless, a higher frequency of reversi-
ble bradycardia was observed. 

In another meta-analysis by Schnabel et al. [11], 
which included 46 studies and 3,149 patients comparing 
local anesthetics alone, local anesthetics combined with 
perineural dexmedetomidine, and systemic dexme-
detomidine in peripheral nerve blocks, it was concluded 
that perineural dexmedetomidine significantly pro-
longed analgesia duration but was also associated with 
an increased risk of bradycardia and hypotension. 

It was considered interesting that systemic and peri-
neural dexmedetomidine did not differ in terms of the 
risk of intraoperative bradycardia and hypotension, and 
it was emphasized that the level of evidence for this con-
clusion was very low. There was also no difference in the 
effect of systemic or perineural use of dexmedetomidine 
on the duration of analgesia. 

In a meta-analysis of 3332 patients from 57 random-
ized trials, Hai et al. [25] investigating the optimal peri-
neural dose of dexmedetomidine to prolong the duration 
of analgesia in brachial plexus block, found that 30-50µg 
dexmedetomidine as an adjuvant provided longer anal-
gesic duration than local anesthetic alone and did not in-
crease the risk of bradycardia and hypotension. In our 
study in which we added dexmedetomidine perineurally 
at a dose of 1mcg/kg, we found no statistically significant 
difference in the frequency of hypotension and brady-
cardia between the groups.  

The potential neurotoxic effects of dexmedetomidine 
in humans have not been extensively studied. However, 
in animal models of spinal anesthesia [26] and sciatic 
nerve block [27], dexmedetomidine did not show tox-
icity and was potentially neuroprotective when com-
bined with lidocaine [26] and bupivacaine [27]. No neu-
rotoxic effect was found in our study. 

The positive effects of dexmedetomidine, such as pro-
longed duration of motor and sensory block, should be 
carefully weighed against the increased risks of sedation, 
bradycardia and hypotension. While prolonged duration 
of motor block may be desirable in some surgeries, the 
use of dexmedetomidine in lower limb blocks may delay 
postoperative recovery and increase the risk of falls. Se-
dation, bradycardia and hypotension are dose-depend-
ent and transient, but these side effects may preclude its 
use in high-risk patients who may be more easily af-
fected by changes in heart rate and blood pressure and 
in procedures performed in the sitting position. Patients 
should be closely monitored [17,24].  

 

5. Conclusions 

In this retrospective study, the perineural addition of 
1 mcg/kg dexmedetomidine to 20 ml of 0.5% bupiva-
caine in infraclavicular brachial plexus blocks for hand 
and forearm surgeries was associated with a shorter on-
set time of sensory and motor block, as well as prolonged 

durations of sensory block, motor block, and analgesia. 
This technique also resulted in increased patient and 
surgeon satisfaction, without any observed adverse he-
modynamic effects. These findings suggest that the use 
of dexmedetomidine as an adjuvant to local anesthetics 
may significantly enhance block quality and support its 
routine clinical application in infraclavicular brachial 
plexus blocks.  
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