
Original Research Article

31www.bjhs.com.np | VOL. 10 | NO. 1 | JAN-APR

ISSN:
 
2542-2758 (Print) 2542-2804 (Online)

KEYWORDS:

Brachial plexus block; bupivacaine;	  
dexmedetomidine.

CORRESPONDING AUTHOR: 

Dr Rajiv Yadav
Lecturer,  Department of Anesthesia 
Nepal medical college, Attarkhel, Kathmandu, 
Nepal
Email: munnaraj2042@gmail.com
Orcid ID: 0009-0001-1712-6318

CITATION:
Yadav R, Yadav I, Bhandari S, Poudel A. 
Effect of Dexmedetomidine as an Adjuvant 
to Ropivacaine in Brachial Plexus Block. 
2025; 9 (2): 31-35.

COPYRIGHT:

© Authors retain copyright and grant 
the journal right of first publicaton with 
the work  simultaneously licensed under 
Creative Commons Attribution License CC 
- BY 4.0 which allows others to share the 
work with an acknowledgment of the work’s 
authorship and initial publication in this 
journal.

ARTICAE INFO:

Received Date: 26 August, 2024
Accepted Date: 17 March, 2025
Published Date: 30 April, 2025

Effect of Dexmedetomidine as an Adjuvant to 
Ropivacaine in Brachial Plexus Block
Rajiv Yadav1*, Ila Yadav2, Sabin Bhandari1, Anju Poudel1

1* Department of Anesthesia, Nepal medical college, Attarkhel, Kathmandu, Nepal
2 Department of Environmental Science, Tribhuvan university, Nepal. 

ABSTRACT 
Introduction: The purpose of this study was to determine whether 
dexmedetomidine as an adjuvant to ropivacaine in brachial plexus improves the 
quality of block in terms of onset, duration of analgesia and assess complications 
of dexmedetomidine. 

Objectives: To evaluate the effect of dexmedetomidine as an adjuvant to 
ropivacaine for brachial plexus block in upper limb surgery To assess onset of 
sensory and motor blockade, duration of sensory and motor blockade, duration 
of analgesia and any adverse effects of dexmedetomidine. 

Methodology: 80 patients of American Society of Anesthesiologists (ASA) physical 
status I and II undergoing upper limb surgery under brachial plexus block were 
randomly divided into two groups. Group R received 0.35% ropivacaine, 1.5% 
xylocaine with adrenaline (30ml) and Group RD received 0.35% ropivacaine, 1.5% 
xylocaine with adrenaline and dexmedetomidine (30ml).  

Results: The onset of both sensory and motor block was earlier in Group RD than 
Group R. They were clinically significant (p value 0.000 for sensory, p value 0.005 
for motor). The duration of both sensory and motor block was longer in Group 
RD than Group R which was statistically significant (p value 0.000  for duration of 
sensory block, p value 0.000 for duration of motor block). Duration of analgesia 
was also longer in dexmeditomidine group (p value 0.000). 
 
Conclusions: Dexmedetomidine (1mcg/kg) as adjuvant to ropivacaine in brachial 
plexus block shortens the onset of (sensory and motor) block, prolongs the 
duration of (sensory and motor) block and duration of analgesia.    

    Access the article online

DOI: 10.62065/bjhs595

INTRODUCTION   
Regional anesthesia as an anesthetic technique plays a vital role for the 
management of pain in various surgeries due to its versatility, effectiveness in 
terms of cost, margin of safety, and good postoperative analgesia. 

Brachial plexus block is a popular and widely employed regional anesthesia of the 
upper  limb. Various approaches to brachial plexus block for upper limb surgery 
have been described including supraclavicular, infraclavicular, axillary approach. 
It not only provides intra-operative anesthesia, but also extends analgesia in the 
post-operative period without major systemic side-effects by minimizing stress 
response and using minimal anesthetic drugs.1 

Ropivacaine is an amino-amide local anesthetic with less cardiac and central 
nervous system toxicity than other long acting local anesthetics like bupivacaine.2 

Local anesthetics alone for  brachial plexus block provide good operative 
conditions, but have a shorter duration of postoperative analgesia. Hence, various 
adjuvants such as opioids,3 ketamine, neostigmine, dexamethasone,4adrenaline 
admixtures for Brachial plexus block in providing perioperative analgesia. Hence, 
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various adjuvants such as opioids, 3 ketamine, neostigmine,
dexamethasone, 4 tramadol, clonidine, 5 are used with local 
anesthetic agents to prolong the duration of peripheral nerve 
blocks and decrease the time of onset. However, the results are
either inconclusive or associated with side-effects.

Dexmeditomidine is new α2-adrenergic agonist drug. It is eight 
times more selective to α2-receptor than clonidine. It provides 
anxiolysis and sedation without respiratory depression, and 
has organ-protective effects against ischemic and hypoxic 
injury, including cardioprotection, neuroprotection, and 
renoprotection.6 It has been reported to improve the quality 
of intrathecal and epidural anesthesia when used along 
with LA as adjuvant.7 In this study, we assessed the effect of 
dexmedetomidine as an adjuvant to Ropivacaine in brachial 
plexus block in terms of duration of postoperative analgesia and 
complications, if any.  

METHODOLOGY 
Type of study: This is hospital based randomized control trial  

Place of study: 

The study was conducted in Nepal Medical College and Teaching 
Hospital (NMCTH), Kathmandu.

Duration of study: 

It was from February 2023 to May 2024

Study Group: 

All patients undergoing upper limb surgery under Supraclavicular, 
Infraclavicular, Axillary, Interscalene brachial plexus block, who 
fulfilled inclusion criteria were enrolled for the study. 

Sample Size:  

Target sample was obtained by the formula

       Number of cases ( n ) =  

Z= 1.96 keeping the type I error of 5% and confidence interval 
of 95%  

σ = SD of duration of analgesia from reference study 

d = (desirable error) i.e 5% of mean of duration of analgesia 

Mean of duration of analgesia from reference study = 967.55 
min16    

d = 10% of mean of duration of analgesia= 96.7

σ from reference study = 310.50 min16    

Number of cases (n) =   

                      = 39.55 

Hence the sample size to be taken was 40 in each group. 

Inclusion Criteria

ASA physical status I and II patients, age 20-60years, weight 45 

to 75 kg, elective upper limb surgery under brachial plexus block.  

Exclusion Criteria

Known hypersensitivity or contraindication to ropivacaine and 
dexmeditomidine, pregnant or lactating mothers, hepatic, renal 
or cardiopulmonary abnormality, long term analgesic therapy, 
local skin site infections, patient refusal.    

Participant Recruitment

After the IRC approval, the patients who meet the inclusion 
criteria underwent preanesthetic assessment a day prior to the 
surgery. Anesthetic procedure and VAS (visual Analogue scale) 
were explained to the patient. Informed consent were obtained. 
Patients were kept Nil per Os (NPO) as per the ASA fasting 
guidelines.

In operating room heart rate, blood pressure, peripheral 
oxygen saturation were recorded. Randomization was done 
by computer-generated randomized number table. Random 
number was enclosed in a sealed opaque envelope and was 
opened by one of the investigators to know the study drug/
combination to be administered just before the block. Observer 
anesthesiologist was blind to the test drug/combination. Group 
R  received  0.35% ropivacaine 20ml with 1.5% xylocaine with 
adrenaline 10ml (total 30ml) and Group RD patient received 
0.35% ropivacaine 20ml and 1.5% xylocaine with adrenaline, 
dexmeditomidine (1 mcg/kg) 10ml (total 30ml). An 18  gauge 
intravenous (i.v) cannula was inserted and Ringer lactate (RL) 
infusion was started at 10ml/kg/hr. Brachial plexus block was 
performed by ultrasound (USG) Guided single-injection and 
nerve stimulator technique by principal investigator involved in 
the study. Brachial plexus was located and the drug was injected 
as per the need of surgery.  After the whole drug has been 
injected the time was noted as the time of block administration. 
Both sensory and motor blocks were assessed every 3 min till 
their onset and at 15, 30, 45, 60, 90, 120min and then hourly till  
the effect of block completely resolves (Figure 1).

Sensory block assessed by 3–point scale

0 – normal sensation

1 – loss of sensation of pinprick

2 – loss of sensation of touch

Duration of sensory block, defined as time interval between 
complete sensory block and complete resolution of anesthesia 
(score 0).

Motor blockade assessed by modified Bromage scale (MBS) 

0-able to raise extended arm to 90 degree for full two seconds

1-able to flex elbow, move fingers but unable to raise extended 
arm

2-unable to flex elbow but able to move fingers

3-unable to move arm, elbow, fingers 

Duration of motor block defined as time interval from complete 
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motor block to recovery of complete motor function (MBS 0).

Surgery was allowed once sensory and motor block were 
achieved.  Patient who complained of pain intraoperatively, 
analgesics was given and they were excluded from the study. 
Inadequate sensory, motor blockade >30 min after infiltration 
was considered unsuccessful block, GA was given and patients 
were excluded. Hypotension, bradycardia, sedation and other 
complications like nausea, vomiting, Horner’s syndrome, 
pneumothorax and signs of LA toxicity was looked and managed, 
if any.

In the Postoperative ward patients were assessed hourly for 
pain, recovery of sensory, motor block till 24 hours by observer 
anesthesiologist who was blinded to study drug/combination. 
Pain was assessed with VAS. If VAS >3, inj. ketorolac 30mg i.v was 
given and the time and number of dose were noted. Patients 
were asked to note subjective recovery of sensation, movements 
that was certified by the investigator. Time between complete 
sensory block to 1st analgesic request was defined as duration 
of analgesia. Total amount of ketorolac consumption in 1st 24hrs 
was also  recorded.   

Statistical Analysis 

Data analysis was performed by using SPSS version 16. Mean ± 
standard deviation (SD) was calculated for age. For demographic 
and hemodynamic variables like age, weight, heart rate, blood 
pressure, and mean arterial, the student’s t-test was applied. To 
see the association between the groups for categorical variables 
like gender, ASA physical status, VAS, and adverse effects, the Chi-
square test was used. Mann Whitney U test was applied for the 
onset of sensory block, the onset of motor block, and duration 
of analgesia. A p-value <0.05 was considered as statistically 
significant.  

                                             Pre- anesthetic assessment

                                                     ↓

                                             Informed written consent

                                                       ↓

Randomization (Computer derived random number sequence 
and allocated into two group by sealed envelope method)

                                                       ↓

Group R 
0.35% ropivacaine (20ml) + 
1.5% xylocaine with adrenaline 
(10ml) (total 30ml)

 Group RD 
0.35% ropivacaine (20ml) + 
1.5% xylocaine with adren-
aline + dexmedetomidine 
(1mcg/kg) 10ml (total 30ml)

                                                        ↓

Standard ASA Monitoring
                                                         ↓

Brachial plexus block was performed by ultrasound (USG) 
Guided single-injection and nerve stimulator technique by 
principal investigator involved in the study. Brachial plexus was 
located and the drug was injected as per the need of surgery

                                                          ↓

Both sensory and motor blocks will be assessed every 3 min 
till their onset and at 15, 30, 45, 60, 90, and 120min; and then 
hourly till the effect of block completely resolves.

Figure 1. Graphic representation of study design and 
procedure

RESULTS    
Total 80 patients were recruited in the study. Of the total 5 
patients were excluded from the study due to block failure 
and complications intraoperatively. Demographic data (age, 
weight, gender) and ASA Physical Status (PS) of  patients were 
comparable in both the groups (Table 1). The onset of both 
sensory and motor block was earlier in Group RD than Group 
R, and they were clinically significant (Table 2). The duration of 
sensory and motor block was longer in Group RD than Group 
R, which was statistically significant (P value 0.00). Duration of 
analgesia was also longer in dexmeditomidine group (Table 3).  

20 patients in Group RD were  sedated with RAAS 0,-1. 
Bradycardia were observed in 2 patients belonging to group 
RD intraoperatively and corrected without injection atropine. 
Hypotension were observed in 5 patients belonging to group 
RD, which was effectively treated with intravenous fluid. None of 
these side effects were observed in Group R.    

Table 1: Patient characteristics

Parameter  Group R  Group RD  P value 

Age(years)  (Mean±SD) 36±15.86 31.3±12.04 0.556

Gender (Male/Female) 25:10 31:9 0.546

ASA physical status (I/II) 16/19 18/22 1.0

Body weight(kg) (Mean±SD) 60±7.35 62±10.42 0.28

Table 2: Onset of sensory and motor blockade 

Onset of block Group R Group RD P value

Sensory(min) (Mean±SD) 5.94 ±1.97 3.98 ±1.64 0.000

Motor(min)  (Mean±SD) 9.46±2.69 7.5±3.11 0.005

Table 3: Duration of blockade and analgesia

Duration of block Group R Group RD P value

Sensory(min) 
(Mean±SD)

308.31±47.90 467.83±106.04 0.000

Motor(min)  
(Mean±SD)

280.74±48.54 414.83±102.66 0.000

Duration of 
analgesia(min) 
(Mean±SD)

310.14±50.80 481.18±126.82 0.000

Table 4: Total analgesic in 24hr 
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Dose of ketorolac (30mg) Group R Group RD

Single  0 20

Two 8 11

Three 27 9

DISCUSSION   
In this study we determined the effect of dexmedetomidine 
1mcg/kg as an adjuvant to ropivacaine in ultrasound guided 
brachial plexus block in terms of onset, duration of sensory and 
motor blocks and also total duration of analgesia.  

Dexmedetomidine is a highly specific and selective α2 
adrenoceptor agonist. Peripherally, α2  agonists produce 
analgesia by reducing release of norepinephrine and causing 
α2  receptor-independent inhibitory effects on nerve fiber 
action potentials. Centrally, α2 agonists produce analgesia and 
sedation by inhibition of substance P release in the nociceptive 
pathway at the level of the dorsal root neuron and by activation 
of α2  adrenoceptors in the locus coeruleus. Other possible 
mechanism by which the α2 agonists improve local anesthetic 
action include vasoconstriction around the site of injection, thus 
delaying the absorption of local anesthetic drug, resulting in a 
prolongation of the local anesthetic effect. 

In our study, we have found that addition of dexmedetomidine 
(1μg/kg) to 20 ml ropivacaine 0.35% in ultrasound-guided 
supraclavicular brachial plexus block resulted in a quick onset of 
sensory and motor block, prolonged duration of both sensory and 
motor block , prolonged duration of analgesia when compared 
with control group. The results of our study are similar to the 
study done by Singh AP et al.15 They studied the effect of adding 
dexmedetomidine (100mcg) to 0.5% bupivacaine and found that 
dexmedetomidine as an adjuvant to bupivacaine significantly 
shortened onset of sensory and motor block, prolonged 
duration of both sensory and motor block, prolonged duration of 
analgesia. Kathuria S et al17 added 50mcg of dexmedetomidine 
to 20ml of 0.5% ropivacaine. They found that dexmedetomidine 
as an adjuvant to 0.5% ropivacaine shortens the sensory as well 
as motor block onset time, prolongs sensory and motor block 
duration and also increases the duration of analgesia. Esmaoglu A 
et al13 studied the effect of adding 100mcg of dexmedetomidine 
to 40ml of 0.5% levobupivacaine and their results were similar 
to our study. 

In our study, 20 patients in dexmedetomidine were  sedated with 
RAAS 0,-1. However, clinically none required any intervention for 
sedation. In the study done by Dharmarao PS et al16  Sedation 
was seen in only 6 patients in the dexmedetomidine group 
which is less than our study. This difference is due to precise 
use of sedation score in our study. Bradycardia were observed 
in 2 patients and hypotension in 5 patients belonging to 
dexmedetomidine group intraoperatively and corrected without 
use of drugs which, was less than study done by Esmaoglu A et 
al.13 In their study, bradycardia was observed in 7 patients in 
dexmedetomidine group, and all of these patients were treated 
with atropine. Less number of bradycardia and hypotesion in our 
study is due to lower dose of dexmedetomidine (1mcg/kg).  

CONCLUSION 
Based on this study, we conclude that dexmedetomidine (1mcg/
kg) as adjuvant to ropivacaine in brachial plexus block shortens 
the onset of (sensory and motor) block, prolongs the duration 
of (sensory and motor) block, as well as prolongs the duration 
of analgesia.

LIMITATIONS OF THE STUDY 			 
Small sample size  
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