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Abstract 

Introduction: There are always efforts to find better and safer local anaesthetics along with adjuvants for supraclavicular 

brachial plexus block. Levobupivacaine has strongly emerged as a safer alternative for regional anaesthesia than its 

racemic sibling bupivacaine. Alpha 2 agonists are combined with local anaesthetics to improve the quality of regional 

anaesthesia. Method: A prospective randomized study was carried out which included 60 adult patients between the ages 

of 18-65 years of ASA grade I and II who underwent upper limb orthopaedic surgeries. Group A received 30 ml of 0.5% 

levobupivacaine with 150µg of clonidine and Group B received admixture of 30 ml of 0.5% levobupivacaine with 100 

µg of Dexmedetomidine. Onset, duration of sensory and motor blockade and duration of analgesia were observed. 

Results: Duration of postoperative analgesia in group A was 14.36±0.36 minutes and in group B was 16.90±2.29 

minutes. Hence from the above observation, the duration of analgesia in group B is longer than group A which is 

statistically highly significant (p<0.001). Conclusion: Dexmedetomidine as an adjuvant 0.5% levobupivacaine is more 

effective in prolonging the duration of sensory and motor block and post operative analgesia compare to clonidine as an 

adjuvant to 0.5% levobupivacaine.  
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Introduction 

Pain is one of the most unpleasant feelings encountered 

by a patient undergoing surgical procedure. One of the 

greatest services an anaesthesiologist does to his 

patients is to acquire skill in alleviation of pain. Any 

deliberate interruption of signals travelling along a 

nerve is known as Regional Nerve Blockade. Regional 

blockade is anaesthesia of choice for emergency 

operations especially when the patients are full stomach 

[1,2].
 
Surgical procedures on the upper limb are ideally 

suited for regional anaesthesia as they are associated 

with higher degree of success and lesser degree of 

complications [3]. The advantages of the use of brachial 

plexus anaesthesia over general anaesthesia are 

apparent but it was still less used by anaesthesiologists 

due to few disadvantages like high failure rate, pleural  
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injury causing pneumothorax and proximity to major 

vessels [1]. However, various newer techniques of 

depositing the drug perineurally and after identifying 

the nerves with nerve locator or with ultrasound have 

reduced these disadvantages to the minimum. Various 

investigators practiced supraclavicular approach and 

used a variety of local anaesthetic agents to perform an 

ideal and complete block. 

 

Numerous studies have been conducted to find out a 

local anaesthetic which provides a good quality block 

with good safety profile. Commonly used local 

anaesthetics for peripheral nerve blocks include 

lignocaine, mepivacaine, bupivacaine and ropivacaine. 

Levobupivacaine is a new local anaesthetic which 

provides good quality block and a good safety profile 

[4].
 
Most studies have shown that levobupivacaine is 

comparable to bupivacaine and ropivacaine in clinical 
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action i.e. duration of block and analgesia but has lesser 

toxicity profile [5]. 

 

The analgesia can further be enhanced and prolonged 

by the addition of various adjuvants to the local 

anaesthetic drugs. These drugs also reduce the dose of 

the local anaesthetic besides enhancing efficacy and 

reducing the incidence of adverse reaction [6].
 

Clonidine had been used as an adjunct to local 

anaesthetic agents in various regional techniques to 

extend the duration of block. Few studies showed that 

clonidine prolongs the effects of local anaesthetics but 

other studies have failed to show any effect of clonidine 

[7,8].
  

 

Moreover, others have indicated an increased incidence 

of adverse effects such as sedation, hypotension and 

bradycardia [9].
 
Dexmedetomidine is a highly selective 

α2 adrenergic agonist with an affinity of eight times 

greater than clonidine [10]. Various studies have shown 

that dexmedetomidine prolonged the duration of 

sensory and motor block and provides very good 

analgesia when used as an adjuvant to local anaesthetics 

for nerve blocks [11,12]. 

 

We observed that there were limited number of studies 

evaluating the effect of dexmedetomidine in brachial 

plexus block and how it is comparable with clonidine. 

Also there was no consensus on the dose of 

dexmedetomidine to be used for the brachial plexus 

block. As there was paucity of data in this regard, we 

planned a study in our institute to evaluate the effects of 

adding dexmedetomidine in levobupivacaine in 

comparison with clonidine in levobupivacaine in 

supraclavicular brachial plexus block in upper extremity 

orthopaedic surgeries in ASA grade I and II patients. 

 

Aims and objectives of the study are to evaluate and 

compare levobupivacaine with dexmedetomidine and 

levobupivacaine with clonidine for: 

- Onset and duration of sensory block 

- Onset and duration of motor block  

- Duration of analgesia  

- Adverse reaction if any (Bradycardia, Hypotension, 

Oxygen saturation, sedation score) using the 

supraclavicular brachial plexus technique. 

Material and method 

A prospective, randomised, double blind, single-centre 

study was undertaken after the approval of our 

institution’s ethical and scientific committee. Sixty 

patients of American Society of Anaesthesiologists 

(ASA) grade I and II of age group 18 - 65 years of 

either sex, admitted in the orthopaedic department of 

our institution and scheduled to undergo surgery of the 

forearm or hand were included. An informed and 

written consent was taken from all the participants. 

 

Patients were divided into two groups of 30 each and 

groups were allocated randomly using sealed envelopes. 

Group A patients received 30 ml of 0.5% 

levobupivacaine hydrochloride plus 1ml clonidine 

(150µg) while group B patients received 30 ml of 0.5% 

levobupivacaine hydrochloride plus 1ml 

dexmedetomidine (100µg). A pre-anaesthetic check up 

was carried out a day before surgery. The interpretation 

of the visual linear analogue scale was explained one 

day prior to the surgery to the selected patients taken for 

the study to determine the analgesia in the post 

operative period. This was carried out with a 10 cm 

line. The 1
st
 end marked ‘0’ means ‘no pain’ and last 

end marked ‘10’ means ‘severe pain’. The patients were 

asked to mark the severity of pain experienced at that 

time in the post operative period. All patients received 

tablet alprazolam 0.25 mg orally one night prior to 

surgery. On the day of surgery, injection glycopyrrolate 

0.2 mg was given 45 minutes before surgery. 

Intravenous line was secured with 18G angiocath and 

the patients were preloaded with 10 ml per kg body 

weight of ringer lactate solution over 15- 20 minutes. 

Base line respiratory rate, pulse rate, non invasive blood 

pressure, SpO2 and ECG were recorded. Oxygen was 

routinely administered via oxygen mask with 6L/min. 

The patient was placed in a supine position with the 

head turned away from the side to be blocked. The 

ipsilateral arm of the patient was adducted and the hand 

was extended along the side towards the ipsilateral knee 

as far as possible.  

 

The posterior border of the sternocleidomastoid was 

palpated and the palpating fingers then rolled over the 

anterior belly of the scalene muscle into the interscalene 

groove and a mark was made approximately 1.5 to 2.0 

cm position to the midpoint of the clavicle. Palpation of 

subclavian artery at the site confirmed the landmark. 

After appropriate skin preparation and infiltration with 

local anaesthetic, 22 G 100 mm insulated short bevelled 

needle was introduced at the specific land mark and a 

nerve stimulator was set at a current of 2 mA and a 

frequency of 2 Hz. As the nerve was approached, 

movement of the wrist or fingers elicited and the current 
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was gradually reduced to 0.4 mA. The end point was 

taken when hand twitches could be elicited at a current 

of 0.4 mA. The local anaesthetic was given in 5ml 

increments, aspiration before each bolus to avoid 

intravascular injection. Patient was monitored closely 

after completing the local anaesthetic injection. During 

the whole operative procedure, the analgesia was 

closely observed. Pulse, respiration and blood pressure 

were recorded initially every 5 minutes for 30 minutes 

thereafter at every 10 minutes for 60 minutes, after that 

every 15 minutes interval till the completion of 

procedure. 

 

During the whole procedure, the extent and duration of 

anaesthesia and the amount of muscular relaxation was 

observed. Patients were assessed for loss of sensation to 

pin prick over the C5 – T1 dermatomes using a three 

point’s scale every 2 minutes for the first 20 minutes 

and every 5 minutes thereafter till 30 minutes. A score 

of 2 for Sensory and 3 for Motor blockade was taken as 

successful block. Time of onset of sensory and motor 

blockade was recorded. Surgical incision was allowed 

to begin once full surgical anaesthesia i.e. complete 

block had been established. Pain score was assessed 

every 30 minutes during surgery. In case patient 

experienced mild pain (VAS ≤ 3), injection ketamine 

0.5mg per kg was given as intra operative 

supplementation and was repeated within 10 minutes 

interval to a maximum of two times, after which the 

patient was given general anaesthesia and excluded 

from study. Similarly block if considered to have failed 

when sensory anaesthesia was not achieved within 30 

minutes, was excluded from the study. The patients 

were monitored for side effects and complications of 

technique and drugs throughout intra operative and post 

operative period. Any complications including side 

effects of the drugs used were noted and documented.  

 

Analysis of data- The data was systematically 

collected, compiled and statistically analysed after the 

completion of the study and summarized as mean ± 

standard deviation or as percentages. Numerical 

variables were normally distributed and were compared 

using Chi Square test for non-parametric data and 

Student ‘t’ test for parametric data using SPSS software. 

P value of less than 0.05 was considered significant and 

less than 0.001 as highly significant. 

Results 

In present study both the groups were comparable with respect to age, sex ratio, weight, ASA grading, duration of 

surgery, baseline haemodynamic parameters and intra operative supplementation with ketamine as shown in table 1.  

 

Table-1 

Parameters Group A Group B p value Significance 

Age (Yrs) 34.33±13.16 37.16±12.86 0.265 NS 

Sex Male (%) 66.66 70  

0.781 

 

NS Female (%) 33.33 30 

Weight Distribution 62.05±10.68 61.90±12.35 0.947 NS 

ASA grading Grade I 73.33 76.66  

0.760 

 

NS Grade II 26.66 23.33 

Supplementation with 

ketamine 

with 

supplement

ation 

 

3 

 

2 

 

 

 

0.554 

 

 

NS 

Without 

supplement

ation 

 

27 

 

28 

RR (PER MIN) 15.05±1.07 15.20±1.26   

PR (PER MIN) 81.37±6.75 82.80±8.97   

SBP (MM Hg) 130.70±9.29 34.60±10.16   

DSP (MM Hg) 77.36±5.73 75.67±7.30   

SPO2 (%) 99.87±0.13 99.90±0.10   

NS: Non significant 
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Mean heart rate, respiratory rate, mean systolic and diastolic blood pressure, mean oxygen saturation in first 180 minutes 

were also comparable in both the groups. Incidence of any adverse effects or side effects was also observed to be 

comparable in both the groups. The mean onset of sensory block was 5.26±0.69 minutes in Group A and 3.90±0.75 

minutes in Group B and the mean onset of motor block was 9.00± 1.33 minutes in Group A and 7.93±0.73 minutes in 

Group B. Hence early onset of sensory and motor block in group B was observed, with the difference in the two groups 

being statistically significant (p value < 0.05). The mean duration of sensory block in Group A was 11.90±0.81 hours and 

in Group B was 14.93±0.89 hours whereas the mean duration of motor block in Group A was 14.131±0.806 hours and in 

Group B was 17.831±0.775 hours. Group B show longer duration of sensory and motor block and the difference in the 

two groups was found to be statistically highly significant (p value <0.001). The mean duration of post operative 

analgesia was shorter in Group A (16.27±0.81 hours) than in Group B (19.23±0.98 hours) with the difference in the two 

groups being statistically highly significant (p < 0.001) as shown in Table 2. 

 

Table-2: Showing mean duration of surgery, motor block and post operative analgesia in two groups 

 Group A Group B 

Mean duration of surgery in hours 11.90±0.81 14.93±0.89 

Mean duration of Motor Block in hours 14.131±0.806 17.831±0.775 

Mean duration of post operative analgesia in hours 16.27±0.81 19.23±0.98 

The mean number of analgesic doses in 24 hours in Group A (1.93± 0.58) was significantly more than in Group B (1.13 

± 0.34). The VAS score was significantly better in Group B as compared to Group A depicting a longer duration of 

analgesia in the Group B (p <0.05) (Table 3). Regarding patient satisfaction score, patients in Group B were more 

satisfied than those in Group A as the difference in the two Groups was found to be significant (p<0.05) (Table 4) 

 

Table-3: Intraoperative and Postoperative Vas Scores 

Time (Hours) Group A Group B 

0.5 0 0 

1 0 0 

2 0 0 

3 0 0 

4 0 0 

5 0 0 

6 0 0 

7 0 0 

8 0 0 

10 0 0 

12 1.52±0.33 0 

15 3.10±0.79 0.55±0.40 

18 2.83±0.59 2.48±1.78 

21 2.70±0.75 1.49±0.72 

24 2.95±0.98 2.10±1.06 

 

Table-4: Patient Satisfaction Score 

Score Group A Group B p value Significance 

No. %age No. %age  

 

<0.05 

 

 

S 

3 (Good) 3 10.00 0 0 

4 (Very good) 15 50.00 10 33.33 

5 (Excellent) 12 40.00 20 66.66 
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Discussion 

Upper limb regional anaesthesia by brachial plexus 

block has become a significant anaesthesiologist 

armamentarium as it can be used to provide both 

anaesthesia for surgery and analgesia thereafter. 

Brachial plexus provide complete relaxation of muscles 

of upper extremity, thus making approximation of 

tendons and fracture reduction easier. It reduces 

postoperative spasm, pain and edema due to 

sympathetic blockade of blood vessels.  

 

Age is one of the determinants of sensory and motor 

block with peripheral nerve block. Brachial plexus 

block is suitable to patients of all age groups as shown 

by Bonica et al in their study on brachial block 

comprising patients of age ranging from 2.6 to 90 years 

[13].
 
However in our study, we included patients of age 

group 18 to 65 years. Difficulty in obtaining 

cooperation for regional blocks has made regional 

anaesthesia an uncommon sole anaesthetic technique in 

children. The base line and preoperative vital 

parameters were comparable in the two groups (as 

p>0.05). Monitoring of vital parameters was done for 

180 minutes. The differences in the two groups were 

statistically insignificant at all measured intervals. All 

the monitored hemodynamic parameters remain stable 

throughout surgery. 

 

Onset of sensory block was defined when the patients 

achieved a VAS score of one (dull pain /analgesia to pin 

prick).The difference in the mean onset of sensory 

block in group A and in group B was found to be 

statistically highly significant (P <0.01). Sebastian et al 

found that dexmedetomidine when added to ropivacaine 

in supraclavicular brachial plexus block has faster onset 

of sensory and motor block [14]. Rao et al also 

concluded that the difference in the onset time of 

sensory and motor block were statistically significant 

when dexmedetomidine was added to bupivacaine in 

place of clonidine in supraclavicular brachial block 

[15]. Similarly Karthik et al (2015) concluded that 

dexmedetomidine as an adjuvant to levobupivacaine is 

statistically highly significant in onset of sensory and 

motor block than clonidine as adjuvant (p<0.001) [16]. 

The surgeries were started when full surgical 

anaesthesia had developed. In case, patient experienced 

mild pain (VAS <3), intra operative supplementation  

 

 

was given with injection ketamine 0.5mg per kg. The 

VAS score was 0 for all patients (except those who 

required ketamine supplementation) till about 6 hour in 

group A and 7 hour in group B, following which VAS 

score gradually increased and patients were given 

rescue analgesia in form of injection diclofenac sodium 

intramuscularly, when the VAS score >3. VAS score 

was checked for 24 hours after the block and rescue 

analgesia was given whenever it was more than three. 

The numbers of analgesic doses given within 24 hours 

were comparable. The duration of sensory block was 

taken when the patient again started feeling dull pain 

(VAS score of 1). The difference in the two groups was 

found to be statistically highly significant with group B 

having longer duration of sensory block. Similarly the 

difference in the two groups was statistically highly 

significant with group B having longer duration of 

motor block. This is in accordance with study done by 

Rao et al (2014).
 
Hosali et al (2015) also concluded that 

addition of dexmedetomidine to levobupivacaine 

significantly prolonged the duration of sensory and 

motor block as compared to clonidine [17]. Karthik et al 

also (2015) also found that sensory and motor blockade 

were prolonged by addition of dexmedetomidine to 

levobupivacaine as compared to clonidine with 

levobupivacaine [16]. The duration was measured from 

the time of giving the block till first rescue analgesic 

was required. The difference in the groups was 

statistically highly significant (p<0.0001) with group B 

having a much longer duration of analgesia. This was in 

accordance with the study done by Hosalli et al [16]. 

Similar results were obtained by studies conducted by 

Karthik et al and Sebestian et al [14,16]. 

Conclusion  

Dexmedetomidine is a better adjuvant than clonidine 

when added to levobupivacaine in supraclavicular 

brachial plexus block for orthopaedic surgeries as it is 

faster in onset and it prolongs the duration of sensory 

and motor blockade as well as the duration of analgesia. 
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