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ABSTRACT 

Objective: To compare the analgesic effect of different routes of Dexmedetomidine when given as an adjuvant to Bupivacaine 
in the axillary block for surgical correction of radius fracture. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Pak Emirates Military Hospital, Rawalpindi Pakistan, from Sep 2021 to Feb 2022. 
Methodology: The patients were divided into two equal groups. Group-A (Perineural Dexmedetomidine) and Group B 
(Intravenous Dexmedetomidine). Group-A received 1ug/kg Perineural Dexmedetomidine along with 30ml of racemic 
Bupivacaine (0.5%), and Group-B participants received 1ug per kg intravenous Dexmedetomidine after axillary block with 
30ml of 0.5% perineural racemic Bupivacaine. The mean duration of analgesia was the primary outcome, and adverse 
outcomes and sedation were the secondary outcomes. 
Results: The duration of analgesia was greater in the perineural Dexmedetomidine Group, with a mean duration of 
610.20±29.92 minutes in comparison to the systemic Dexmedetomidine Group, which was 449±39.010 minutes, with p-
value<0.001. Numerical rating scores were higher, and sedation scores were lower in the perineural Dexmedetomidine Group, 
making it a safer choice. 
Conclusion: Perineural Dexmedetomidine is superior to intravenous Dexmedetomidine when used as an adjuvant to 
Bupivacaine in axillary brachial plexus block. It prolongs analgesia and is a safer alternative to intravenous Dexmedetomidine 
as an adjuvant. 
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INTRODUCTION 

Axillary brachial plexus block (AXB) is used for 
surgical anaesthesia and analgesia in elbow, forearm 
and hand surgery. It covers dermatomes of the upper 
limb extending from mid-arm to hand.1,2 Using 
ultrasound has increased the block’s success and ease 
and reduced its performance time.3 Different concen-
trations of Bupivacaine are used for peripheral nerve 
blocks,4 which are equally effective as long the total 
drug mass is unchanged.5 There are various adjuvants 
which are used to improve the quality of the block and 
prolong its duration. These are clonidine, dexa-
methasone, epinephrine, fentanyl, tramadol, morphine 
and Dexmedetomidine.6 

There is sufficient evidence regarding using 
Dexmedetomidine as an adjuvant to local anaesthetics 
in peripheral nerve blocks. A meta-analysis of 
numerous randomized control trials involving over 
one thousand patients supported Dexmedetomidine as 
an effective adjuvant to perineural Bupivacaine for 

surgical anaesthesia. It concluded that Dexmede-
tomidine enhanced anaesthesia and analgesia without 
causing significant hemodynamic compromise and 
excessive sedation.7 However, the evidence of its use 
as an adjuvant to Bupivacaine when given through the 
intravenous route is scarce and somewhat conflicting. 
Somsunder et al. studied intravenous Dexmede-
tomidine compared to perineural Dexmedetomidin,8 as 
an adjuvant to levoBupivacaine in peripheral nerve 
blocks. They suggested that intravenous and peri-
neural Dexmedetomidine are comparable in terms of 
analgesic efficacy, but intravenous Dexmedetomidine 
causes more hemodynamic instability.9,10 

The rationale of our study was to compare the in-
travenous versus perineural Dexmedetomidine when 
given as an adjuvant to Bupivacaine in axillary bra-
chial plexus block under ultrasonographic guidance. 
There are a few major differences between Somsunder 
et al. and our study. They used a mixture of levo 
Bupivacaine and lignocaine to block the brachial ple-
xus, while we chose racemic Bupivacaine only. They 
used the supraclavicular approach, while we used the 
axillary approach. They used a nerve stimulator while 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Correspondence: Dr Kaukab Majeed, Department of Anesthesia, Pak 

Emirates Military Hospital, Rawalpindi Pakistan   
Received: 08 Apr 2022; revision received: 21 Feb 2023; accepted: 22 Feb 2023 
kaukabsharjeel@gmail.com 

Original Article  Open Access 



PPeerriinneeuurraall  vveerrssuuss  SSyysstteemmiicc  DDeexxmmeeddeettoommiiddiinnee 

Pak Armed Forces Med J 2023; 73(4): 1146 

we used ultrasonography to apply the block. We chose 
axillary block instead of supraclavicular as it is safer, 
and we use it routinely. Moreover, Dexmedetomidine 
is recently available in our setup, and we wanted to 
study its efficacy when used in our population. The 
results of our study will add to the existing literature 
and help us modify our practices. 

METHODOLOGY: 

The study was conducted at Anaesthesia Depart-
ment of Pak Emirates Military Hospital, Rawalpindi 
Pakistan, from  September 2021 to February 2022 after 
Hospital Ethical Committee  approval (certificate 
number A/28/EC/420/2022). WHO sample size calcu-
lator was used to calculate a sample size, keeping  
prevalence of 18%.8 

Inclusion Criteria: All patients of both genders aged 
18 to 65 years, had ASA status I or II with a BMI less 
than thirty-five were included. 

Exclusion criteria: Patients with contraindications to 
local anaesthetics, coagulopathy and neuropsychiatric 
disorders were excluded. 

Non-probability purposive sampling was used to 
collect samples from patients booked for elective 
correction of radius fracture. Written informed consent 
was obtained from all participants. The patients were 
separated into two study groups: Group A and Group 
B. All patients in Group A received a mixture of 0.5% 
Bupivacaine and 1ug/kg Dexmedetomidine in a 
volume of 30ml under the ultrasound-guided axillary 
block. Group B patients only received 30ml of 0.5% 
racemic Bupivacaine. All patients were counselled and 
laid supine on the operating table with the arms 
abducted at 90 degrees. Standard monitoring was 
applied. After sterilization of the skin with virgin 
spray, an insulin syringe was used to give local (1ml of 
1% lignocaine). Sonoanatomy was visualized through 
a linear array probe and nerve conduction needle 
((Locoprex, VYGON, France) and was guided with the 
help of ultrasound to block musculocutaneous, 
median, radial and ulnar nerves. A small amount (2-
4ml) was infiltrated in subcutaneous tissue to prevent 
tourniquet pain. A consultant anesthesiologist gave the 
block. The patients in Group B were given only 0.5% 
Bupivacaine in the AXN block. The Bromage score was 
used to assess block success in both study groups. The 
patients in Group B were given a loading dose of 
Dexmedetomidine 1ug/kg in 100ml of normal saline 
over 10 minutes immediately after Bromage.1 The 
Bromage score was defined as 1=unable to move the 
arm, 2=able to move arm only, 3=able to move arm 

and elbow and 4=full flexion of at elbow and hand. A 
successful block was defined as a Bromage score of 
1.11 Patients were observed in post anaesthesia care 
unit for 30 minutes after surgery. A house officer in the 
ward recorded NRS, who was kept blind. 

Statistical Package for Social Sciences (SPSS) ver-
sion 26.0 was used for the data analysis. Quantitative 
variables were expressed as Mean±SD and qualitative 
variables were expressed as frequency and percen-
tages. Chi-square test was applied to explore the 
inferential statistics. The p-value of ≤0.05 was consi-
dered statistically significant. 

RESULTS 

Forty patients completed the study protocol 
completely. Eight patients were excluded from the 
sample as they did not achieve a successful block, so 
they were excluded from the results. The duration of 
analgesia was greater in the perineural Dexmede-
tomidine Group, with a mean duration of 610.20±29.92 
minutes in comparison to the systemic Dexmede-
tomidine Group, which was 449±39.010 minutes with 
p-value <0.001 (Table-I). 

 

Table-I: Duration of Analgesia in Both Study Groups (n=40) 

 
Group A 

Mean±SD 
Group B 

Mean±SD 
p-

value 

Duration of Analgesia 
(Minutes) Mean±Sd 

610.20±29.92 449±39.010 <0.001 

 

Table-II:  Distribution of Different Qualitative Variables 
(n=40) 

Parameters 
Group-A 
Mean±SD 

Group-B 
Mean±SD 

p-
value 

Age (years) 43.35±8.981 47.75±8.372 <0.425 

Weight (Kg) 68.95±6.083 67.80±6.058 <0.792 

Onset of Bromage 1 
Score (minutes) 

12.75±1.860 19.10±2.382 <0.001 

Numerical Rating 
Score At 0hrs 

00±.000 00±.000 <1.000 

Numerical Rating 
Score at Rescue 
Analgesic Demand 

6.60±0.754 7.40±0.754 <0.004 

Duration of Surgery 
(Minutes) 

70.6±6.785 67.05±4.763 <0.475 

Duration to apply 
(Minutes) 

10.83±0.224 11.00±0.447 <0.179 

 

The numerical rating score was comparable in 
both groups at the start of surgery(0.0hrs). However, it 
was significantly lower at the demand of the first 
rescue analgesic, was 6.60±0.754 in the perineural 
Dexmedetomidine Group versus 7.40±0.754 in the 
intravenous Dexmedetomidine Group (p-value 0.004). 
The frequency of bradycardia 13(65%) and hypoten-
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sion 9(45%) was quite high in the intravenous Dex-
medetomidine Group as compared to the Perineural 
Group, which is 1(5%). The sedation score was also 
higher in patients with systemic Dexmedetomidine 
(Table-II & Table-III).  

 

Table-III: Frequencies of Qualitative Variables in Both 
Groups (n=40) 

Parameter 

Frequency n(%) 
p-

value 
Group A 

n=20 
Group B 

n=20 

Gender 
Male 4(20) 5(25) 

<0.916 
Female 16(80) 15(75) 

Asa status 
Asai 13(65) 10(50) 

<0.425 
Asaii 7(35) 10(50) 

Bradycardia 
Yes 1(5) 13(65) 

<0.010 
No 19 (95) 7(35) 

Hypotension 
Yes 1(5) 9(45) 

<0.000 
No 19(95) 11(55) 

Maximum 
ricmond score 

0 17(85) 1(5) 

<0.000 
-1 3(15) NIL 

-2 - 10(50) 

-3 - 9(45) 

 

DISCUSSION 

Our study revealed that perineural Dexmede-
tomidine produced substantial block prolongation 
compared to intravenous Dexmedetomidine. The 
perineural route also proved safer as there were fewer 
episodes of bradycardia and hypotension than the 
systemic route. Sedation scores were higher in the 
intravenous Group. The efficacy of both perineural and 
neuraxial Dexmedetomidine has been studied exten-
sively by researchers in various parts of the world.10,11 
Similarly, the intravenous route was the subject of 
interest to Wang et al. who studied the intravenous 
route for elderly and young patients as an adjuvant to 
peripheral nerve blocks. They suggested that the ED50 
of Dexmedetomidine was reduced by thirty percent in 
the elderly. They only studied its effects intraopera-
tively and did not include post-operative analgesia.12 
Another study concluded that systemic Dexmede-
tomidine improved the analgesia by ten percent (10%) 
compared to perineural Dexmedetomidine, which 
improved analgesia by sixty percent (60%). The dose of 
Dexmedetomidine they used was only 20ug.13 Another 
study  provided evidence to convince that intravenous 
Dexmedetomidine was non-inferior to perineural 
Dexmedetomidine. The duration of analgesia provided 
by the Perineural Group was 10.9 hours versus 9.8 
hours in the Intravenous Group.14 Later on, one study 
reported that intravenous Dexmedetomidine enhanced 

the duration of interscalene block considerably without 
compromising motor function.15 

The evidence of some older studies mentioned 
above equates to the perineural and systemic route of 
Dexmedetomidine in terms of efficacy. Nevertheless, a 
recent study a systematic review of ten studies com-
paring systemic and perineural Dexmedetomidine, 
again favoured the perineural route. They presented 
moderate quality evidence favouring perineural Dex-
medetomidine over the systemic route. They suggested 
that intravenous Dexmedetomidine proved an inferior 
quality adjuvant.16 One study also established that 
Dexmedetomidine prolonged the motor blockade 
significantly when given through the perineural 
route.17 

Our study showed that the numerical rating score 
at the start of surgery was equal in both groups. All 
patients of both groups in whom block was considered 
successful (Bromage score one) had uneventful com-
pletion of the surgery and did not require conversion 
into general anaesthesia. Eight patients (4 from both 
study groups) were excluded as they did not achieve 
Bromage one and required conversion into general 
anaesthesia. Intra-operative analgesia was also ana-
logous in both groups, as patients in both study groups 
did not complain of pain throughout surgery 
(Mean±NRS=0). However, the post-operative analgesia 
was prolonged in the perineural Dexmedetomidine 
Group considerably. The patients who received intra-
venous Dexmedetomidine also had higher sedation 
scores. Two patients in the intravenous Dexmede-
tomidine Group required airway support in the form 
of the nasal airway. The patients in the Perineural 
Group were comfortable during surgery, and 
surprisingly, they did not demand any sedative 
medication. This may be due to the calming effect of 
systemic absorption of perineural Dexmedetomidine, 
which is just an observation, and we did not have any 
scientific evidence to support this observation. 

Further studies can be done to study this aspect. 
The safety of perineural Dexmedetomidine.18 and its 
reliable analgesia has convinced us to use it as an 
adjuvant to local anaesthetics in peripheral nerve 
blocks. Since the intravenous route offers no benefit 
over the perineural route, we can do without it. This 
will also prevent Hassel from an added infusion and 
save time. After completing our study, we decided to 
use it routinely to provide improved anaesthesia and 
analgesia in surgeries that can be done with regional 
anaesthesia. 
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LIMITATIONS OF STUDY 

Dexmedetomidine has multiple effects, but we studied 
only analgesic and sedative effects. We did not study its 
effects on pediatric patients. 
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