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ABSTRACT 
Introduction: Use of ropivacaine alone in brachial plexus block can provide 
dense anaesthesia of upper limb for shorter duration and have shorter period 
of postoperative analgesia. However, many drugs are being used as an adjuvant 
to local anaesthetic to enhance onset, efficacy and duration of anaesthesia and 
postoperative analgesia. 

Objectives: The main objective of our study is to assess the efficacy of 
dexmedetomidine as an adjuvant to ropivacaine for supraclavicular brachial 
plexus block. 

Methodology: This is a prospective comparative study conducted on 60 patients 
aged between 18 to 65 years undergoing below elbow upper limb surgery 
under brachial plexus block. Patients were equally divided into two groups. 
Group R patients received 25 ml of 0.5% ropivacaine with normal saline (2 ml) 
whereas Group D patients received 25 ml of 0.5% ropivacaine with 1mcg/kg 
dexmedetomidine (2 ml). The time of onset and duration of sensory and motor 
block and duration of analgesia were compared among groups. 

Results: Demographic variables were comparable in both groups. There was faster 
onset and longer duration of sensory and motor block in group D than that in 
group R. Duration of analgesia was shorter in group R compared to group D.

Conclusion: Use of dexmedetomidine as adjuvant to ropivacaine in supraclavicular 
brachial plexus block hastens the time to onset and prolongs the duration of 
anaesthesia and postoperative analgesia.
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INTRODUCTION 
Brachial plexus block has been widely accepted as sole anaesthetic technique for 
upper limb surgery as an alternative to general anaesthesia. It can also be used as 
an adjuvant to general anaesthesia for intraoperative and postoperative analgesia 
for upper limb surgery. Various local anaesthetics with different half-lives and side 
effect profile are being used. Prolonged duration of anaesthesia and analgesia 
with minimal adverse effect is our priority. Significant improvement in efficacy 
and success rate of brachial plexus block has been seen after use of ultrasound.1 

To hasten the onset of block and to prolong the total duration of postoperative 
analgesia various adjuvants such as opioids, epinephrine, dexamethasone, 
dexmedetomidine, MgSO4, clonidine and midazolam to local anaesthetics can be 
used.2,3 Many studies were conducted to compare the efficacy of adjuvants in 
prolongation of duration of anesthesia and analgesia. In humans, dexmedetomidine 
has shown to prolong the duration of block and postoperative analgesia when 
added to local anesthetic in various regional blocks.4 The exact mechanism of 
action is poorly understood. The hypothesized mechanism of dexmedetomidine 
in prolonging duration of nerve block is the inhibition of neuronal sodium 
channel and rectified potassium current which reduces the neuronal activity. 
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Dexmedetomidine has been studied in brachial plexus block as a 
sole agent or in comparison with other adjuvants concomitantly 
with local anesthetic solution.5 Due to unique pharmacologic 
properties (less lipophilic with decreased potential for systemic 
toxicity) and fewer side effects, ropivacaine is being preferred 
by an increasing number of anesthesiologists for peripheral 
nerve blocks.6 However, there are very few published studies on 
dexmedetomidine in combination with ropivacaine. 7,8

But there are variations in the result i.e. differences in duration 
of analgesia among studies. Therefore, our study is designed to 
assess the efficacy of dexmedetomidine on prolongation of total 
duration of perioperative analgesia in supraclavicular brachial 
plexus block in upper limb surgery in our setting.

METHODOLOGY
This prospective, randomized, comparative study was conducted 
at Nobel Medical College Teaching Hospital Biratnagar, 
Nepal from July 2023 to June 2024 after approval from the 
institutional review committee (ref: IRCNMCTH 821/2023). 
Total of 60 patients (30 in each group) of age between 18-65 
years of either sex and American Society of Anaesthesiologist 
Physical Status I and II undergoing below elbow upper limb 
orthopedic surgery under supraclavicular brachial plexus block 
were enrolled in the study. Patients with any known allergy to 
study drugs, coagulopathy, preexisting neuropathy of surgical 
limb, pregnancy, diabetes, drug abuser and psychiatric disorder 
were excluded from the study. This is a prospective randomized 
comparative study. Purposive convenience sampling method 
was used. After enrollment, the study population was allocated 
to one of the two groups by using computer generated random 
number.

Group R: patients who received 25 ml of 0.5% ropivacaine and 
2ml normal saline. 

Group D: patients who received 25ml of 0.5% ropivacaine and 
1mcg/kg body weight dose of dexmedetomidine making 2ml. 

Using online calculator (openepi.com) with anticipated mean 
and standard deviation (SD) of duration of analgesia (min) in 
ropivacaine group of 593.19 and 114.44, respectively, and that in 
the dexmedetomidine group of 704.77 and 178.414, respectively, 
in the reference study, the calculated sample size per group was 
29 patients with 80% power and 5% level of significance.9 So, 
making round figure of 30 sample was taken in each group.

After enrollment in the study, on a day before surgery pre-
anaesthetic check up with all routine laboratory investigations 
as per protocol of our hospital was done. Patients were 
explained about the procedure in detail and informed written 
consent was obtained. Patients were randomized to either of 
the group R or D on the day of surgery. Drug preparation was 
done by one anaesthesiologist and data collection by another 
anaesthesiologist who was blinded to the drug administered.

The patient was shifted to operating table and placed in supine 
position. Pre-procedure vitals were recorded by attaching 
standard ASA monitors. After obtaining good IV access, 

intravenous infusion of Ringer’s lactate solution was started. 
Under all aseptic precaution, skin was prepped with 10% 
povidone iodine and draped. Head of patient was turned to 
opposite side and skin was infiltrated with 1% lignocaine with 
adrenaline. Supraclavicular brachial plexus was visualized in 
honeycomb appearance by linear probe. Under ultrasound 
guidance the block needle was inserted in plane to reach the 
plexus. Half volume of study drug was injected in corner pocket 
of brachial plexus and half in the central portion of plexus. After 
completing the administration of study drug, sensory block was 
assessed every 3 min for 30 minutes and then every 30 min for 
12 hours, and thereafter, every 60 minutes till the presence 
of sensory and motor block. The sensory block was assessed 
by the pinprick sensation with a blunt 25 gauge hypodermic 
needle in all dermatomes innervated by the brachial plexus in 
the distribution of median (thenar eminence), radial (Dorsum 
of the hand over the second metacarpophalangeal joint), ulnar 
(hypothenar eminence), and musculocutaneous nerves (lateral 
side of forearm). 

Sensory block was graded as: Grade 0 = Sharp pin sensation felt, 
Grade 1 = Analgesia, dull sensation felt, Grade 2 = Anesthesia, no 
sensation felt.6 Onset time for sensory block was defined as time 
interval between end of study drug administration and complete 
sensory block (grade 2). Duration of sensory block was defined 
as time interval between complete sensory block and complete 
resolution of anesthesia (grade 0). 

Motor block was measured at 0, 5, 10, 15, 20, 25, and 30 minutes 
till complete motor block by assessing modified Bromage scale 
(MBS) for upper limb; Grade 0: Normal motor function with 
full flexion and extension of elbow, wrist and fingers, Grade 1: 
Decreased motor strength with ability to move the fingers only 
and Grade 2: Complete motor block with inability to move the 
fingers. Motor block onset was defined as time interval between 
end of the study drug administration to complete motor block 
(MBS score 3).10 Duration of motor block was defined as time 
interval from complete motor block to recovery of complete 
motor function (MBS 0). The surgery was allowed to proceed 
when complete anesthesia is achieved. The time when patient 
started feeling incisional pain and the time when full power 
returned to the shoulder were recorded. After the end of 
surgery, patient was shifted to the PACU. In PACU patient was 
assessed hourly for pain, recovery of sensory and motor block 
till 24 hours. The data hence obtained was then recorded. The 
duration of analgesia was noted according to the visual analogue 
score (VAS) for pain for every hour for first 10 hours and then 
every second hourly till 24 hours. If VAS >4, inj Tramadol 50mg 
intravenously was given and time was noted. Patients were 
assessed hourly for recovery from sensory and motor block. 
Time between complete sensory block to first analgesic request 
was defined as duration of analgesia. Total amount of tramadol 
consumption in first 24 hours had also been recorded.

Data was collected in preformed sheet. Raw data was entered in 
SPSS version 19 and analysed. Categorical data is presented in 
number (percentage) and continuous data is presented as mean 
± standard deviation. Unpaired t-test was used to compare mean 
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between two groups. Nominal categorical data was analysed 
using chi-square test. P-value < 0.05 was considered statistically 
significant.

General objective of our study was to assess the effect of 
dexmedetomidine as an adjuvant to ropivacaine in supraclavicular 
brachial plexus block. Specific objectives were to assess the 
onset and duration of sensory and motor block and to assess the 
duration of analgesia after brachial plexus block in both groups. 

RESULTS
A total of 60 patients were enrolled in our study after meeting 
inclusion and exclusion criteria. The demographic characteristics 
and duration of surgery were comparable in both study group 
(table 1) 

Table 1: Demographic Profile of two study groups 

Variables Group R
(n= 30)

Group D
(n=30)

P –value

Age (Years) 31.26±9.06 28.72± 7.03 0.00

Sex (Male/Female) 23/7 25/5 0.49

Weight (Kg) 64.02±8.06 62.80±6.23 0.02

ASA (I/II) 26/4 24/6 0.38

Duration of Surgery (Min) 87.24±15.45 92.62±12.63 0.70

Table 2: Block Characteristics

Variables Group R
(n= 30)

Group D
(n=30)

P –value

Onset of Sensory 
block(min)

7.84±0.23 6.03± 0.82 0.00

Onset of Motor 
block (min)

10.23±1.26 9.04±0.73 0.00

Duration of Sensory 
block (min)

624.32±96.23 702.24±125.26 0.02

Duration of Motor 
block (min)

690.62±102.63 760.26±128.02 0.00

Duration of 
Analgesia (min)

720.26±120.23 795.32±138.26 0.00

Total Analgesic 
Consumption (mg)

110.26±28.02 64.20±27.02 0,00

The mean duration of onset of sensory and motor block was 
lesser in group D as compared to group R (Table 2). The mean 
duration of sensory blockade was longer in Group D as compared 
to group R (702.24±125.26 min versus 624.32±96.23 min), which 
was highly statistically significant (P = 0.02) (Table 2).

Figure 1: Duration of Surgery (Minutes)

DISCUSSION 

A study conducted by Klein et al concluded that there was no 
clinically significant  difference in times to onset and recovery 
of interscalene block for ropivacaine 0.5%, and ropivacaine 
0.75% when injected in equal volumes.11 Another study by 
Hickey and coworker resulted that when 0.5% of ropivacaine 
was used for subclavian perivascular brachial plexus block for 
upper limb surgery required frequent analgesic supplement due 
to lower concentration of local anaesthetic.12 Hence to avoid 
the risk associated with higher total dose of ropivacaine and 
need for frequent supplementation we in our study used 0.5% 
ropivacaine. We used 1 µg/kg dexmedetomidine along with 
ropivacaine which is also supported by the study conducted by 
Bangera A et al.13 

The result of our study demonstrated the faster onset 
and prolonged duration of sensory and motor blockade in 
dexmedetomidine group. These findings were consistent with 
the result of studies conducted by Ammar et al. and Kaygusuz et 
al.14,15 They also found significantly faster onset of sensory block 
in the dexmedetomidine group than in the Ropivacaine alone 
group. A study conducted by Kathuria et al. also demonstrated 
quicker time to onset of sensory and motor blockade in the 
group receiving dexmedetomidine as compared ropivacaine.16 

They compared the effects of adding 50 mcg dexmedetomidine 
to 0.5% ropivacaine in supraclavicular brachial plexus block. The 
similar findings were demonstrated by study of Chinappa et 
al.17 Sane et al.  also found that the onset of sensory and motor 
block was faster by the use of dexmedetomidine as adjuvant in 
brachial plexus block with bupivacaine.18

Our study demonstrated significantly longer mean duration of 
sensory as well as motor block in dexmedetomidine group as 
compared to ropivacaine alone group. The similar result was 
found in studies conducted by Kathuria et al. and Chinappa 
et al. who assessed the effect of adding 1 mcg/kg and 50 
mcg dexmedetomidine to 0.5% ropivacaine respectively.16,17 
The duration of sensory and motor block was significantly 
prolonged in the dexmedetomidine group. One study by Das et 
al. demonstrated prolongation of sensory and motor block in 
dexmedetomidine group compared to Ropivacaine only group.19 

Similar studies performed by Marhofer et al., Das et al., Ozaki 
et al., and Zhang et al. also demonstrated extended duration of 
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sensory and motor blockade in Dexmedetomidine group.7,20-22

In our study, the mean duration of analgesia was prolonged 
in dexmedetomidine group as compared to ropivacaine 
alone group which was statistically significant. The study 
done by Chinappa et al. and Bansal et al. also demonstrated 
a significantly prolonged duration of analgesia in the group 
receiving Dexmedetomidine.17,23 The findings of our study was 
also supported by the observations of previous  studies by 
Esmaoglu et al., Swamy et al., Ammar et al., Marhofer et al., Das 
et al. where the duration of analgesia was significantly prolonged 
in the group receiving Dexmedetomidine.8,14,19,20,24

CONCLUSION 
From this study we can conclude that addition of 
dexmedetomidine (1 µg/kg) to 0.5% ropivacaine for ultrasound 
guided supraclavicular brachial plexus block is highly effective 
as it accelerates the time of onset of block and significantly 
prolongs the duration of sensory and motor block and 
postoperative analgesia without any potential sideeffects. The 
use of dexmedetomidine can delay the requirement of first 
rescue analgesia in post-operative period.

RECOMMENDATIONS
Further studies are needed with larger sample size to validate 
our results.

LIMITATIONS OF THE STUDY
This is single centre study and not a randomized control trail. The 
findings of our study cannot be generalized because of smaller 
sample size. There might be bias as the perception and tolerance 
to pain differs among individual.
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