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ABSTRACT: BACKGROUND: Dexmedetomidine, a potent α2-adrenoceptor agonist, is approximately 

eight-times more selective towards the α2-adrenoceptor than clonidine. AIM: Comparison of 

clonidine and dexmedetomidine as an adjuvant to local anaesthetic in supraclavicular brachial block. 

MATERIALS AND METHODS: Sixty patients of age group 18-60 years, scheduled for various elective 

orthopaedic surgeries on forearm and around the elbow under supraclavicular brachial block were 

divided into two equal groups in a randomized, double-blinded fashion. In group C (n = 30), 30 ml of 

0.25% bupivacaine+clonidine 1µg/kg; and in group D (n=30), 30 ml of 0.25% bupivacaine+ 

dexmedetomidine 1µg/kg were given. Onset of motor and sensory block, duration of sensory and 

motor block, quality of block, and duration of postoperative analgesia were recorded. RESULTS: 

Demographic data and surgical characteristics were similar in both groups. The sensory and motor 

block onset time was same in both groups (P >0.05). Sensory and motor blockade durations were 

longer in group D than in group C (P < 0.001). Duration of postoperative analgesia was longer in 

group D than in group C (P < 0.001). The 24 h Numerical Rating Pain score was more in Group D as 

compared to Group C. The quality of anaesthesia was excellent in group D as compared to group C (P 

<001). The mean pulse rate and mean blood pressure levels at different time intervals were 

statistically insignificant between the groups (P > 0.05). CONCLUSIONS: Dexmedetomidine added to 

bupivacaine for supraclavicular brachial plexus block prolongs the duration of the motor and sensory 

block and the duration of postoperative analgesia significantly as compared to clonidine. 
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INTRODUCTION: The use of clonidine, a partial α-2 adrenoreceptor agonist, in peripheral nerve 

blocks, has been reported to be safe and beneficial and prolongs the duration of anaesthesia and 

analgesia.[1,2] Dexemedetomidine is an α2 receptor agonist, and its α2/α1 selectivity is eight times 

more than clonidine. It has been reported to improve the quality of intrathecal and epidural 

anaesthesia.[3,4] However, its use in brachial plexus blocks has  been described in very few studies. In 

this study, we investigated the effect of adding dexemedetomidine to bupivacaine and compared it 

with clonidine for brachial plexus blocks. Our primary endpoints were the onset of sensory and 

motor block, duration of motor and sensory blocks, and quality of block and duration of 

postoperative analgesia. 
 

MATERIALS AND METHODS: After ethical committee approval and informed consent, sixty patients 

of American Society of Anaesthesiologists (ASA) I-II of either sex, aged 18-60 years scheduled for 

elective orthopaedic surgeries of upper limb under supraclavicular brachial plexus block were 

included in this study. 
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Following patients were excluded from the study: 

 Patients on adrenoreceptor agonists or antagonists. 

 Known hypersensitivity to the study drugs. 

 Uncontrolled diabetes mellitus. 

 Bleeding disorders. 

 Pre-existing Peripheral neuropathies and, 

 Pregnant females. 

After insertion of a 20-gauge intravenous cannula in the non-operated arm, a 5 ml/kg/h 

infusion of 0.9% NaCl solution was started. After standard anaesthesia monitoring, including baseline 

measurements of heart rate (HR), non-invasive arterial blood pressure, peripheral oxygen saturation 

(SpO2), and respiratory rate were recorded before the block was performed. After appropriate 

patient positioning and strict aseptic and antiseptic precautions midclavicular point, external jugular 

vein, and subclavian artery pulsation were identified. About 2 cm above the midclavicular point just 

lateral to subclavian artery pulsation, a 24 gauge 1.5 inch needle was introduced and directed caudal 

and medially until paraesthesia was encountered, when local anesthetic was injected in this area. 

Each group consisted of 30 patients and received the drug as follows: Group C received Bupivacaine 

0.25% (30 cc) + clonidine 1μg/kg and Group D received Bupivacaine 0.25% (30cc) 

+dexmedetomidine 1μg/kg. The drug solutions were prepared by an anaesthesiologist not involved 

in the study. Sensory block was assessed by pinprick test using a 3-point scale: 0 = normal sensation, 

1 = loss of sensation of pinprick (analgesia), and 2=loss of sensation of touch (anaesthesia). Motor 

block was evaluated by Modified Bromage Scale (4=full power in relevant muscle group, 3=reduced 

power but ability to move muscle group against resistance, 2= ability to move relevant muscle group 

against gravity but inability to move against resistance, 1=flicker of movement in relevant muscle 

group, 0 = no movement in relevant group). Patients with block failure or inadequate block were 

dropped from the study. Sensory and motor blocks were evaluated every 3 min up to 30 min after 

injection, and then every 30 min after surgery, until they had resolved.  

Sensory onset time was defined as the time interval between the end of total local anaesthetic 

administration and complete sensory block (score 2). Duration of sensory block was defined as the 

time interval between the end of local anaesthetic administration and the complete resolution of 

sensory block (normal sensation or score 0). Motor block was defined as no movement in relevant 

group (Modified Bromage score 0). Duration of motor block was defined as the time interval between 

the end of local anaesthetic administration and the recovery of full power in relevant muscle group 

(Modified Bromage score 4). The quality of intraoperative analgesia was judged by the investigator at 

the end of surgery as excellent (no discomfort or pain), good (mild pain or discomfort, no need for 

additional analgesics), fair (pain that required additional analgesics), or poor (moderate or severe 

pain that needed general anaesthesia). Sedation of patients was assessed by Ramsay sedation score. 

HR, systolic arterial blood pressure (SAP), and diastolic arterial blood pressure (DAP) were recorded 

at 0, 5, 10, 15, 30, 45, 60, 90, 120, and 150 min.  

Adverse events comprised hypotension (a 20% decrease in relation to the baseline value), 

bradycardia (HR < 50 beats per min), hypoxemia (SpO2 < 90%), or nausea and vomiting if present 

were noted and recorded. Pain was assessed using the Numerical Rating Pain Scale (0-10) every 2 

hourly in the postoperative period for 24 hours. Nursing staff administered intramuscular (IM) 

diclofenac 75 mg when the numerical rating pain score > 5. The time between the end of local 
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anaesthetic administration and the first analgesic request was recorded as the duration of the 

analgesia. 

Statistical software used to carry out statistical analysis of data was Statistical Package for 

Social Sciences (SPSS) version 20. Data were analysed with the help of descriptive statistics viz. mean, 

standard deviation and percentage. Student independent t-test was employed for quantitative data. 

For qualitative data chi-square test or Fisher’s exact test whichever appropriate, was used. P-value of 

<0.05 was considered statistically significant. 
 

RESULTS: The demographic data and surgical characteristics were similar in each group [Table 1]. 

Sensory and motor block onset time was earlier in group D as compared with group C but statistically 

insignificant [Table 2] (P < 0.05). Sensory and motor blockade durations were significantly longer in 

group D than in group C (P < 0.001). The total Duration of analgesia was significantly longer in group 

D (449±59.504 vs. 283.9±40.416min) than in group C (Table 2) (P <0.001). Regarding the quality of 

block, in group C, 13(43.3%) patients achieved Grade-IV of block while 25(83.3%) in group D 

achieved Grade-IV quality of block (p-value <0.05). There were a total 17 (56.7%) patients in group-C 

with Grade-III block and 5(16.7%) patients in group-D with Grade-III block, the difference were 

highly statistically significant. From the 6th h, patients who received dexmedetomidine, showed a 

significantly lower numerical rating pain score than the patients received clonidine. Mean arterial 

pressure and mean pulse rate at 0, 5, 10, 15, 30, 45, 60, 90, 120, and 150 min were variable at each 

time interval and was lower in dexmedetomidine group but statistically insignificant (P >0.05). All 

patients were cooperative, oriented and tranquil in both groups at all times of observation intra-

operatively. No side effects including nausea, vomiting, hypotension, and hypoxemia were reported in 

either group. 
 

Variable Group C (n=30) Group D (n=30) P-value 

Age (years) 36.9±12.225 37.2±11.017 0.938 (SNSD) 

Weight (Kgs) 59.8±6.161 62.5±10.358 0.219 (SNSD) 

Sex (M/F) (20/10) (19/11) 0.787 (SNSD) 

ASA (I/II) 24/4 27/3 0.688 

Duration of surgery (min) 126.8±32.591 129.5±29.33 0.740 

Values are expressed as mean ± standard deviation (SD)  

or absolute numbers, M=male, F=female 

Table 1: Demographic variables in two groups 
 

 

Parameter Group C (n=30) Group D (N=30) P value 

Onset of sensory block (min) 2.18±0.60 1.93±0.44 0.064 

Total duration of sensory block (min) 235.9±28.84 406.7±61.45 <0.001 

Onset of motor block (min) 4.30±0.965 4.82±1.43 0.102 

Total duration of motor block (min) 299.6±41.71 497±56.48 <0.001 

Total duration of analgesia (min) 283.9±40.41 499±59.50 <0.001 

Values are expressed as mean ± standard deviation (SD) 

Table 2: Comparison of quality of blocks in two groups 
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DISCUSSION: Supraclavicular brachial plexus block is a very popular mode of anaesthesia for various 

upper limb surgeries, due to its effectiveness in terms of cost and performance, margin of safety and 

good post-operative analgesia. Bupivacaine alone provide analgesia for not more than 4-6 h in 

peripheral nerve blocks. A variety of adjuvants have been studied for brachial plexus blockade.[5,6,7] 

Dexmedetomidine, a selective α2-adrenoceptor agonist, has been used as an adjuvant during regional 

and local anaesthesia. Several studies have shown efficacy of adding dexmedetomidine to local 

anaesthetic procedures, such as subarachnoid, epidural, and caudal injections. However, there 

remains limited knowledge on its analgesic efficacy and duration in peripheral nerve and nerve 

plexus blockade. So, we undertook the present study to compare the effect of dexmedetomidine and 

clonidine as adjuvants to bupivacaine in supraclavicular brachial plexus block. 

In this study, we found that dexmedetomidine prolongs the duration of sensory block, 

duration of motor block and duration of postoperative analgesia and improves the quality of block as 

compared to clonidine without any significant adverse effects when used as an adjuvant to 

bupivacaine in supraclavicular brachial plexus block. The mechanism by which α2 adrenergic 

receptor agonists produce analgesia is not fully understood but is likely to be multifactorial. 

Peripherally, α2 agonists produce analgesia by reducing release of norepinephrine and causing α2 

receptor-independent inhibitory effects on nerve fibre 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 α-2 adrenoceptors in the locus coeruleus. [8, 9] 

Several studies have found dexmedetomidine to be safe and effective in various neuraxial and 

regional anaesthetic  in procedure in humans.[10,11,12,13,14]  

A dexmedetomidine–lidocaine mixture has been used to provide Bier's block and was shown 

to improve the quality of anaesthesia and tourniquet pain and reduce postoperative analgesic 

requirement.[10,11] Jeby Mathew et al in their study of comparison of dexmedetomidine and clonidine 

in supraclavicular block, found dexmedetomidine enhances the duration of bupivacaine anaesthesia 

and analgesia.[12] Harshavardhan HS also found significant increase in duration of intraoperative 

anaesthesia and postoperative analgesia In their comparative study of clonidine and 

dexmedetomidine in supraclavicular block.[13] Keshav Govind Rao et al in their randomized double 

blind prospective study observed dexmedetomidine as much better adjuvant in supraclavicular 

brachial block” as compared to clonidine in terms of intraoperative anaesthesia and total duration of 

analgesia.[14] Sarita S Swami et al also reported significantly better quality of block with 

dexmedetomidine as compared to clonidine.[15] In this study, heart rate and blood pressure was 

variable at each time interval and was lower in dexmedetomidine group, however, the difference 

were not statistically significant (p-value>0.05). Our results were similar to the other studies in 

which they observed insignificant haemodynamic changes in dexmedetomidine and clonidine groups 

in their peripheral nerve blocks.[13,16,17] 

 

CONCLUSION: Dexmedetomidine added to bupivacaine for brachial plexus block significantly 

prolongs motor and sensory block duration, prolongs duration of postoperative analgesia and quality 

of block was better as compared to clonidine without any significant adverse effects. 
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