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ABSTRACT 
 

BACKGROUND 

To improve the quality of block (sensory and motor characteristics), postoperative 

pain management and reduce large doses of local anaesthetics, various adjuvants 

are used with local anaesthetic agents. We have evaluated dexmedetomidine as 

an adjuvant to 0.5 % ropivacaine in supraclavicular brachial plexus block in terms 

of onset and duration of sensory and motor block & duration of postoperative 

analgesia. 

 

METHODS 

This is a prospective randomised comparative study. 60 patients who were 

admitted for elective surgeries of the lower arm, at the level of elbow, forearm & 

hand were enrolled. They were divided in to two groups of 30 patients each as 

follows - group RD: supraclavicular brachial plexus block given with 30 mL of 0.5 

% ropivacaine + 1 mL (100 μg) of dexmedetomidine. Group RC: supraclavicular 

brachial plexus block given with 30 mL of 0.5 % ropivacaine + 1 mL of normal 

saline. Various parameters like onset times and durations of sensory and motor 

block, duration of analgesia, total analgesic needed, and side-effects were 

recorded for each patient. 

 

RESULTS 

The time of onset of sensory and motor block was significantly early in 

dexmedetomidine group than in control group. The duration of sensory and motor 

block was significantly prolonged in group RD as compared to group RC. The 

duration of sensory block was 724.18 + 73.26 min in group RD (GD) and 582.16 

+ 93.12 min. in group RC (GC). The duration of analgesia was significantly 

prolonged in group RD. 

 

CONCLUSIONS 

Addition of dexmedetomidine as an adjuvant to ropivacaine is associated with early 

onset of sensory and motor block. The duration of sensory and motor block was 

prolonged. The duration of analgesia was prolonged and patients required less 

rescue analgesia. The use of dexmedetomidine was associated with reversible 

bradycardia and sedation score was less. 
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Kulenkampff in 1911 performed first percutaneous 

supraclavicular block. With his colleague Persky he published 

his experience of more than thousand blocks in annuls of 

surgery in 1928.1,2 After that supraclavicular brachial plexus 

block evolved as safe alternative to general anaesthesia. 

Surgeries of upper limb below the shoulder joint are mostly 

performed under the brachial plexus block. With the use of 

nerve stimulators and ultrasound, supraclavicular brachial 

plexus block became more safe and effective. To provide 

safe and effective block various amide local anaesthetics are 

used, among them bupivacaine is more popular. But 

bupivacaine is a racemic compound associated with cardiac 

and central nervous system toxicity in some patients, when 

it is used in high concentration or accidentally administered 

intravascularly.3,4 Ropivacaine is a pure S (-) enantiomer, 

long-acting regional amide anaesthetic agent with reduced 

potential toxicity and better relative sensory and motor block 

profiles but it is less potent than bupivacaine.5 To improve 

the quality of block (sensory and motor characteristics), 

postoperative pain management and to reduce large dose of 

local anaesthetic agents various adjutants are used with 

these local anaesthetic agents. These adjuvants are 

clonidine, opioids, neostigmine and tramadol etc. 

Dexmedetomidine is highly potent, selective and 

specificα2-adrenoreceptor agonist. It has been found 

effective in prolonging the duration of the block and post-

operative analgesia when used along with local anaesthetic 

in various regional blocks.6,7 Kathuria S, Gupta S, Dhawan I. 

et al.8 has concluded in his study that dexmedetomidine as 

an adjuvant to 0.5 % ropivacaine shortens the sensory as 

well as motor block onset time, prolongs block and duration 

of analgesia. Rancourt MP, Albert NT, Côté M, Létourneau 

DR, Bernard PM9 has also reported the same. Chinnappa 

Jithendra, Shivanna Shivakumar et al. has concluded that 

perineural dexmedetomidine with ropivacaine provides 

prolonged postoperative analgesia, hastens the onset of 

sensory and motor block and prolongs the duration of the 

supraclavicular brachial plexus block.10 We have started this 

study with a hypothesis that dexmedetomidine potentiate 

the regional block of ropivacaine. We wanted to evaluate 

dexmedetomidine as adjuvant to 0.5 % ropivacaine in 

supraclavicular brachial plexus block in terms of onset and 

duration of sensory and motor block & duration of 

postoperative analgesia and secondarily to know sedation 

score and occurrence of any side effects & complications. 

 

 
 

METHODS 
 

 

This is a prospective randomised, and comparative study 

conducted in the Department of Anaesthesia, Konaseema 

Institute of Medical Science and Research, from March 2018 

to June 2020. Approval from institutional ethics committee 

was taken before start of study (Sl. No of IEC / PR / 2017: 

37 / 12 / 2 / 2018). A written informed consent was obtained 

from all patients before enrolling them for study. 

 

 

Selection of Patients  

Patients admitted for elective surgeries of lower arm, at the 

level of elbow, forearm & hand with American Society of 

Anesthesiologists (ASA) score grade I & II, were included for 

this study as per exclusion and inclusion criteria. 

 

 

Inclusion Criteria  

Age between 18 to 60 years 

Patients with ASA I & II. 

 

 

Exclusion Criteria  

Cardiopulmonary, renal and hepatic abnormality, peripheral 

neuropathy, hypersensitivity to drug, refusal to give consent, 

bleeding disorder pregnancy and lactation. 

 

 

Sample Size  

Based on above mentioned criteria 60 patients were included 

in this study and using a computer generated randomisation, 

patients were randomised into two groups of 30 patients 

each as follows: 

Group RD:  Supraclavicular brachial plexus block given with 

30 mL of 0.5 % ropivacaine + 1 mL (100 μg) of 

dexmedetomidine (total volume 31 mL)  

Group RC: Supraclavicular brachial plexus block given with 

30 mL mg of 0.5 % ropivacaine + 1 mL normal saline (total 

volume 31 mL). 

Drug under study was prepared by residents who were 

not involved in this study and handed over to the concerned 

anaesthesiologist for administration, both were blinded to 

the study drugs. In the preparation room the procedure of 

block and VAS score was explained to the patients after that 

they were shifted to the operating table. Intravenous access 

achieved with by 20G I.V cannula in the non-operating arm. 

Standard anaesthesia monitor for vitals was attached and 

basal parameters like heart rate, arterial blood pressure, and 

oxygen saturation (SpO2) recording was started. 

Under strict aseptic conditions supraclavicular brachial 

plexus block was performed under ultrasound guidance. 

After real time ultrasonographic visualisation of brachial 

plexus, needle was placed and following negative aspiration 

of blood, 36 mL of drug was injected around the brachial 

plexus. 

At the end of injection, time was taken as zero min. 

Sensory and motor block was assessed every 3 minutes until 

complete sensory and motor block or 30 min, whichever was 

earlier. Sensory block onset was assessed by using pinprick 

test with a blunt 23 G hypodermic needle in the cutaneous 

distribution of radial, ulnar, median and musculocutaneous 

nerve on a 3-point scale as grade 0: sharp pain, grade 1: 

analgesia, dull sensation and grade 2: analgesia, no 

sensation. “Motor block was evaluated on a 3-point modified 

Bromage scale for upper limbs. Grade 0: normal motor 

function, grade 1: decreased motor strength, grade 2: 

complete motor block.11 The time interval from end of 

administration of drug to complete sensory or motor block 

was defined as onset time for sensory or motor block. 

Analgesia or grade 2 sensory blocks was defined as complete 
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sensory block. Complete motor block was defined as the 

inability to move finger. In the postoperative recovery room 

patients was observed by anaesthesiologist who was blinded 

about the drug used. Patients were asked to rate their pain 

on 11 point visual analogue scale (VAS) which was repeated 

every 30 min for first 4 hour then hourly for next 24 hour. If 

VAS score reaches ≥ 4 rescue analgesia was given in the 

form of inj. diclofenac 1.5 mg / Kg I.M. Assessment of 

regression of sensory and motor block was done every 15 

min till recovery. The time interval from end of 

administration of drug to complete resolution of sensation 

on all nerves was defined as complete sensory block. The 

time interval from end of administration of drug to the 

recovery of complete motor power of the hand and forearm 

was defined as complete motor block. The time interval from 

end of administration of drug to first rescue analgesic 

administration was noted as duration of analgesia. The 

amount of analgesic used in first 24 was calculated. 

Patients were monitored for complications like 

bradycardia (heart rate below 50), tachycardia (> 20 % 

below baseline value), hypotension (> 20 % below baseline 

value) and hypertension (20 % above the normal value). 

Patients were asked for nausea, vomiting drug rashes or any 

possible drug reactions during first 24 hours. “Patient’s 

sedation score was assessed by Ramsay sedation score at 

every 5 min during surgery till it reached maximum and at 

every 30 min in postoperative period till the patient was 

awake completely.12 
 

 

Statistical  Analysis  

Data were recorded in Excel sheet and statistical analysis 

was done with software SPSS-14 version. Qualitative data 

were calculated as percentage and proportions and were 

analysed by chi-square test. Quantitative data were 

expressed as mean ± SD and these data were analysed by 

unpaired student t test. The P value less than 0.05 were 

taken as significant. 
 

 
 

 

RESULTS 
 

 

 

We have enrolled 30 patients in each group and both groups 

were comparable to each other with respect to age, body 

mass index, sex ratio, duration of surgery and the ASA score 

(Table 1). 

 

Variables GD GC P-Value 
Age (Mean ± SD) 40.6 ± 12.82 39.83 ± 10.45 0.40 

Sex [n (%)] Males 18 (60 %) 16 (53.3 %) 
0.60 

Females 12 (40 %) 14 (46.7 %) 

BMI (Kg / m2) (Mean ± SD) 23.90 ± 2.19 23.55 ± 2.05 0.26 
Duration of surgery (Mean ± SD) 83.93 ± 18.35 86.9 ± 13.99 0.24 

ASA score (I / II) [n (%)] 
22 (73.3 %) 
/ 8 (26.7 %) 

20 (66.67 %) 
/ 10 (23.67 %) 

0.57 

Table 1. Comparison of Demography between the Two Groups 

 

The time of onset of sensory and motor block was 

significantly early in dexmedetomidine group than control 

group. The mean of time of onset of sensory block in group 

RD was 10.46 ± 3.05 min as compared to 15.4 ± 4.79 min in 

group RC. The mean time of onset of motor block in group 

RD was 13.06 ± 2.92 min as compared to 19.5 ± 3.84 min in 

group RC (Table 2). 

 

Parameters GD GC P-Value 
Time of onset of sensory block (min) 10.46 ± 3.05 15.4 ± 4.79 0.001* 
Time of onset of motor block (min) 13.06 ± 2.92 19.5 ± 3.84 0.001* 

Table 2. Comparison of Onset of Block 
*indicates statistically significant difference at P < 0.05 

 
Parameters GD GC P-Value 

Duration of sensory block (min) 724.18 ± 73.26 
582.16 
± 93.12 

0.001 

Duration of motor block (min) 689.75 ± 78.76 
405.53 ± 

102.84 
0.001 

Table 3. Comparison of Duration of Block 
*indicates statistically significant difference at P < 0.05 

 

The duration of sensory and motor block was 

significantly prolonged in group RD as compared to group 

RC. The duration of sensory block was 724.18 ± 73.26 min 

in group RD and 582.16 ± 93.12 min in group RC. The 

duration of motor block was 689.75 ± 78.76 min in group 

RD and 405.53 ± 102.84 min in group RC (Table 3). 

 
Parameters GD GC P-Value 

Mean duration of analgesia (min) 809.96 ± 78.45 475.37 ± 78.93 0.001* 
Rescue analgesic 

requirement (no. of I.M. Inj.)  

(Fisher's exact test used ) 

1 9 3 
0.0012 

2 2 16 

Table 4. Characteristics of Analgesia 
*indicates statistically significant difference / association at P < 0.05 
 

The duration of analgesia was significantly prolonged in 

group RD as compared to group RC. The duration of 

analgesia was 809.96 ± 78.45 min in group RD and 475.37 

± 78.93 min in group RC. Group RD required lesser number 

of diclofenac sodium injection for rescue analgesia as 

compared to group RC which was significant statistically 

(Table 4). 

 

Parameters GD (%) GC (%) 
Nausea 2 (6.67 %) 4 (13.33 %) 

Vomiting 0 2 (6.67 %) 
Headache 1 (3.34 %) 2 (6.67 %) 

Hypotension - 1 (3.34 %) 

Bradycardia 3 (10 %) - 

Table 5. Reported Side Effects among the Groups 

 

Nausea and vomiting were common in group RC as 

compared to group RD (6.67 % vs 13.33 %). Bradycardia 

was found in three patients in group RD (6.67 %) which was 

absent in group RC. No episode of hypotension and 

respiratory depression was seen in patients of group RD 

(Table 5). 

 

Time 
Assessment 

Group RD 
 (N = 30) 

Group RC  
(N = 30) 

P-Value 

15 min 1.62 ± 0.24 2.11 ± 0.421 0.001* 
30 min 1.74 ± 0.43 2.67 ± 0.54 0.001* 
45 min 1.67 ± 0.54 1.92 ± 0.33 0.001* 

60 min 1.56 ± 0.22 1.81 ± 0.23 0.001* 
120 min 1.43 ± 0.12 1.76 ± 0.12 0.001* 

Table 6. Intraoperative Sedation Score 
*indicates statistically significant difference / association at P < 0.05 
 

Sedation score of patients was maximum at 30 min in RC 

group, 2.67 ± 0.54 min and in RD group, 1.74 ± 0.43 min. 

After that sedation score was decreased. The sedation score 

was significantly higher in group RC as compared to group 

RC (P = 0.001) (Table 6). 
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DISCUSSION 
 

 

The local anaesthetics are associated with potential to 

produce cardiac arrhythmias, central nervous system 

depression, seizures, respiratory depression and 

hypertension due to its ability to blocking ion channels in cell 

membranes.13 To improve the block characteristics and 

reduce the need of local anaesthetic agents various 

adjuvants are used to achieve quick, dense and prolonged 

block.14 Dexmedetomidine is α2-AR agonist producing 

clinical effects after binding to G-Protein-coupled α2-AR 

which is of three subtypes and each individual subtype have 

different physiological and pharmacological function. 

Dexmedetomidine is about 10 times more selective towards 

α2-AR than clonidine.15,16 Dexmedetomidine use as adjuvant 

with local anaesthetic agent has been associated with 

prolonged duration of block and improved post-operative 

analgesia.17,18 

In this randomised double blind placebo-controlled study 

we have compared the effect of 1 mL (100 μg) 

dexmedetomidine and same volume of placebo as adjuvant 

to 30 mL of 0.5 % ropivacaine onset and duration of sensory 

and motor block & duration of postoperative analgesia. In 

present study both groups were comparable to each other 

with respect to demographic profile. The difference between 

them was not significant statistically significant. A study 

conducted by Das A, Majumdar S, Halder S, et al. about 

dexmedetomidine as adjuvant to ropivacaine had supported 

our study.6 Study of Murthy, V.S.S.N.; Hari Kiran Verma, N.; 

Acharya, Anand et al. has also reported same.19 

In our study the time of onset of sensory block was 

724.18 ± 73.26 min in group RD and 582.16 ± 93.12 min in 

group RC, which is significantly early in group RD. Marhofer 

D, Kettner SC et al. and Das A, Majumdar S, Halder S, et al. 

has reported that there is no significant difference between 

two groups regarding onset of sensory block which does not 

support our study.6,20 But our study corroborates with the 

finding of Kathuria S, Gupta S, Dhawan I et al. and 

Chinnappa Jithendra, Shivanna Shivakumaretal.8,10 The 

mean of time of onset of motor block in group RD was 

significantly early than group RC. This finding is supported 

by study of Marhofer D, Kettner SC et al. and Mangal V, 

Mistry T, Sharma G, Kazim M, Ahuja N, Kulshrestha A et 

al.20,21 

The duration of sensory and motor block was 

significantly prolonged in group RD in comparison to group 

RC. The duration of sensory block was 724.18 ± 73.26 min 

in group RD and 582.16 ± 93.12 min in group RC. The 

duration of motor block was 689.75 ± 78.76 min in group 

RD and 405.53 ± 102.84 min in group RC. Hemant Kumar, 

Archana Tripathi, Mukesh Somvanshi et al. in his study has 

concluded in his study that sensory and motor block 

durations (613.34 ± 165.404 min and 572.7 ± 145.709 min) 

were longer which supports our study.22 Ping Y, Ye Q, Wang 

W, Ye P, You Z et al. in his meta-analysis has also concluded 

that dexmedetomidine prolonged both sensory and motor 

block duration which corroborates with our finding.23 

In our study the duration of analgesia was significantly 

prolonged and requirement of rescue analgesic was 

significantly less in group RD as compared to group RC which 

is supported by the work of Rojas González A et al. Ammar 

AS, Mahmoud KM et al. and Zhang Y, Wang CS, Shi JH, et 

al.24,25,26 

The adverse drug reaction like nausea, vomiting and 

headache was less frequent in group RD but bradycardia 

was more common in group RD in comparison to group RC 

which is similar to the finding of Das A, Majumdar S, Halder 

S, et al. and Chinnappa Jithendra, Shivanna Shivakumar.6,10 

Sedation score of patients was maximum at 30 min in RC 

group, 2.67 ± 0.54 min and in RD group, 1.74 ± 0.43 min. 

The sedation score was significantly higher in group RC as 

compared to group RD. This finding concurs with the study 

of Agarwal S, Aggarwal R, Gupta Pet al. and Nazir O., Bhat, 

A.H. Sharma, T. Khatuja, A. and Misra R et al.27,28 

In present study we have used 0.5 % ropivacaine and 

100 mcg dexmedetomidine. The rationale for the selection 

of this dose is based on study done by Das A, Majumdar S, 

Halder S, et al. and Kathuria S, Gupta S, Dhawan I et al.6,10 

 

 
 

 

CONCLUSIONS 
 

 

 

Addition of dexmedetomidine as an adjuvant to ropivacaine 

is associated with early onset of sensory and motor block. 

The duration of sensory and motor block was prolonged. The 

duration of analgesia was prolonged and patients required 

less rescue analgesia. The use of dexmedetomidine was 

associated with reversible bradycardia and lower sedation 

score. 
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