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ABSTRACT

Introduction: Supraclavicular block of brachial plexus pro-
vides complete and reliable anaesthesia for upper limb sur-
geries. But it is of limited duration on termination of block 
usually general anaesthesia is required, so there is continuous 
demand of prolonging their effect with the adjuvants, like clo-
nidine, dexmedetomidine and fentanyl. Therefore we evalu-
ated the anaesthetic quality and length of analgesia with the 
addition of either fentanyl or dexmedetomidine to levobupiv-
acaine for Supraclavicular brachial plexus block.
Material and methods: In a prospective clinical trial, 90 pa-
tients were randomly allocated to either receive 2mg/kg lev-
obupivacaine 0.5% (Group LBC), 2mg/kg levobupivacaine 
0.5% with fentanyl 1 mcg/kg (Group LBF) or 2mg/kg lev-
obupivacaine 0.5% with dexmedetomedine 1 mcg/kg (Group 
LBD) in Supraclavicular brachial plexus. The characteristics 
for anaesthesia and analgesia were assessed for all the three 
groups. Observations - Demographic profile was comparable 
in all the groups. The onset of sensory and motor block and 
duration of analgesia and motor block was enhanced in Group 
LBD and Group LBF compared to Group LBC. There were 
minimum haemodynamic disturbances and side-effects in all 
the group except for sedation, bradycardia and hypotension 
which was frequently noted in patients receiving dexmedeto-
midine as adjuvant.
Results: Compared to the use of levobupivacaine 0.5%, 2 mg/
kg alone for supraclavicular brachial plexus block, the addi-
tion of 1 mcg/kg fentanyl or 1 mcg/kg dexmedetomidine to 
levobupivacaine enhanced onset of block and also increased 
duration of surgical anaesthesia with prolongation of post-op-
erative analgesia. Furthermore blockade characteristics im-
proved better with addition of dexmedetomodine than fenta-
nyl without increasing incidence of unwanted side-effects. 

Keywords: Supraclavicular brachial plexus block, Levobupi-
vacaine, Fentanyl, Dexmedetomidine.

INTRODUCTION
Peripheral nerve blocks are cost effective anaesthetic tech-
niques used to provide superb anaesthesia and analgesia 
while avoiding airway instrumentation and the hemodynamic 
consequences of general and neuraxial anaesthesia and for 
this reason all around the world, interest in regional anaes-
thesia is growing rapidly.1 The supraclavicular block is per-
formed at the level of the brachial plexus trunks where almost 
entire sensory, motor and sympathetic innervations of the up-
per extremity is carried in just three nerve structures confined 
to a very small surface area. Consequently typical features of 
this block include rapid onset, predictability and dense an-

aesthesia.Satisfactory surgical conditions are obtained with 
complete sensory and motor blockade. Currently bupivacaine 
which is an amide local anaesthetic is the most frequently used 
local anaesthetic because of long duration.2,3 Although local 
anaesthetics are generally quiet safe and effective, they may 
produce systemic toxic reactions affecting heart and brain.4 
However, the reported incidence of cardiovascular toxicity is 
much less with levobupivacaine as compared to bupivacaine 
though having the same pharmacological profile5; this led us 
to investigate the clinical efficacy of levobupivacaine in su-
praclavicular block. Adjuvants like opioids have been admin-
istered concomitantly with local anaesthetics with the pos-
sibility of providing post-operative analgesia in addition to 
improved quality of anaesthesia. Addition of fentanyl to local 
anesthetics is known to significantly improve duration of sen-
sory and motor block in brachial plexus blocks. Dexmedeto-
medine, a centrally acting α2 receptor agonist, is widely used 
for anaesthesia, analgesia, has also been used as an adjuvant 
to local anaesthetics for brachial plexus block.The purpose 
of this study was to examine if fentanyl or dexmedetomidine 
added to levobupivacaine in supraclavicular brachial plexus 
block improved blockade characteristics and enhanced dura-
tion of post-operative analgesia.

MATERIALS AND METHOD
This prospective randomized single blind controlled study 
was carried out in 90 patients selected on base on previous 
similar studies, divided in to three groups, each comprising 
30 patients. The study was conducted after obtaining the req-
uisite approval from ethical committee of the institute. The 
purpose and entire anaesthetic procedure was explained in 
detail to them and written informed consent was taken from 
all the patients.

1JR 3, Department of Anaesthesia), 2Associate Professor, Depart-
ment of Orthopedics, 3Professor and Head of the Department, De-
partment of Anaesthesia, 4Senior Resident, Department of Anaes-
thesia, Rohilkhand Medical College and Hospital, Bareilly, Uttar 
Pradesh, India

Corresponding author: Ashish Royal Park, Phase 3, Flat no. 46, 
Bareilly, 243006, India

How to cite this article: Anand Kumar Yadav, A.P. Agrawal, Malti 
Agrawal, Sarafaraj Ahmad, Aditya Kumar Kejariwal, Karandeep 
Singh. A comparison of dexmedetomidine with fentanyl as an ad-
juvant to levobupivacaine in supraclavicular brachial plexus block 
for upper limb surgery: a prospective randomized single-blind con-
trolled study. International Journal of Contemporary Medical Re-
search 2016;3(3):785-789.



Yadav et al.	 A Comparison of Dexmedetomidine with Fentanyl

International Journal of Contemporary Medical Research  
Volume 3 | Issue 3 | March 2016   | ICV: 50.43 |	 ISSN (Online): 2393-915X; (Print): 2454-7379

786

This study was conducted in the adults between 18-60 years 
of age and ASA grade I and II patients.Patients were divided 
into 3 groups;
Group LBC -Were scheduled to receive supraclavicular 
brachial plexus block with 0.5% (2mg/kg) levobupivacaine 
only.
Group LBF - Were scheduled to receive supraclavicular 
brachial plexus block 0.5% (2mg/kg) levobupivacaine with 
1µg/kg fentanyl as an adjuvant.
Group LBD - Were scheduled to receive supraclavicular 
brachial plexus block 0.5% (2mg/kg) levobupivacaine with 
1µg/kg dexmedetomidine as an adjuvant.
Exclusion Criteria were: Patient refusal for procedure, any 
bleeding disorder or patient on anticoagulants, impaired co-
agulation profile, neurological deficits involving brachial 
plexus, patients with allergy to local anaesthetics, local in-
fection at the injection site, body mass index >35, any other 
condition that precludes the administration of supraclavicu-
lar brachial plexus block.
Patients were advised to remain nil orally for 8 hrs for solid 
and 3 hrs for clear liquid before surgery.Patients were pre 
medicated with tablet alprazolam 0.25mg and tablet raniti-
dine 150mg in the night before surgery, informed.
Before shifting the patient to the operation theatre, an intra-
venous access was obtained and RL started inj. Ondansetron 
4 mg intravenous was given. Patient was made to lie supine 
on the OT table and routine monitoring leads were applied. 
Baseline values of pulse rate, blood pressure, arterial satu-
ration of oxygen(SpO2), ECG and respiratory rate were re-
corded. A sand bag was kept posteriorly under the respective 
the scapula. The head was turned away to the opposite side 
by 30˚. After aseptic preparation of the skin, supraclavicu-
lar brachial plexus block was then performed with the help 
of nerve stimulator – locator. A 22 guage 50mm insulated 
needle (Stimuplex® A, B Braün) was attached to the loca-
tor and inserted at an initial current output of 1.5mA and 2 
Hz frequency. Once desired contractions i.e. flexion with 
supination of the forearm was appreciated, the current was 
decreased to 0.5mA and on persistence of contractions, the 
drug was injected following intermittent negative aspiration. 
Pulse and blood pressure was recorded preoperatively and 
immediately after giving the block. Thereafter pulse and 
blood pressure was recorded every at 5, 10, 15, 30, 45, 60, 
90, 120, 180, 240, 360, 480 and 720 minutes after the block.

Onset of sensory blockade and onset of motor blockade was 
observed every 2 minutes and compared with the corre-
sponding areas of the other arm.
The motor block was assessed by using modified Bromage 
scale.
0 = can lift extended arm, 1 =inability to raise extended arm, 
can bend elbow, 2 = inability to bend elbow, can flex wrist 
and fingers, 3 = No movement
Inj tramadol 100 mg in 100 ml normal saline (infused) was 
given for rescue analgesia and number of doses of rescue 
analgesia given were noted.
The regression of block was similarly observed till complete 
recovery. Side effects and complication during injection, 
during operation and postoperatively were properly recorded 
and treated accordingly.
Pain scores were recorded at thirty minutes, two hours, four 
hours, six hours, eight hours and at twelve hours from the 
time of block. Assessment of pain in intraoperative and post 
anesthesia care unit (PACU) was done using numerical pain 
scale between 0 – 10.
0 = No pain
10 = The most severe pain

STATISTICAL ANALYSIS
Statistical analysis of the data was done using the statistical 
package for the social science (SPSS 17.0) using Chi-square 
and One way Anova test and Tukey post hoc test P< 0.05 was 
considerd statistically significant. The data was compiled us-
ing Microsoft excel sheet (windows 2007).

RESULTS
The group were comparable with respect to age, weight, sex 
ratio, duration of surgery (Table 1).
The mean onset time of sensory and motor blockade was 
(14.26 ± 3.64) and (20.70 ± 3.96) minutes in Group LBC, 
(11.50 ± 3.10) and(16.60 ± 4.43) minutes in Group LBF and 
(5.78 ± 2.05) and (10.03 ±2.17) minutes in Group LBD. The 
difference between the three groups was statistically highly 
significant with (p = 0.000) at 95% confidence interval.
The mean duration of analgesia (sensory) for Group LBC was 
(624.83 ± 152.89) minutes, for Group LBF it was (789.33 
± 134.88) minutes and for Group LBD it was (1078.33 ± 
195.42). The mean duration of motor blockade was [(552.50 
± 155.11), (642.0 ± 127.83) and (912.17 ± 190.32)] min-
utes for Group LBC, Group LBF and Group LBD respec-
tively (Table 2). The difference in the duration of analgesia 
and motor blockade was statistically highly significant (p< 
0.0001).
The mean pulse rate and mean of MAP in Group LBC, Group 
LBF and Group LBD were comparable preoperatively, intra 
operative and post operatively (Graph 1and2). The mean 
pulse rate and MAP were slightly lower in Group LBD than 

Group LBC Group LBF Group LBD
Age (years) 38.73 ± 11.20 31.73 ± 11.11 37.4 ± 10.45
Sex (M/F) 11/19 19/11 25/5
Duration of 
surgery(Min)

104.3 104.83 107.83

BMI 21.87 ± 3.00 20.57 ± 2.70 21.53 ± 3.29
Table-1: Demographic Data between Three Groups

Group LBC Group LBF Group LBD
Onset time of sensory block 14.26 ± 3.64 11.50 ± 3.10  5.78 ± 2.05 p =0.000
Onset time of motor block 20.70 ± 3.96 16.60 ± 4.43 10.03 ± 2.17 p =0.000
Duration of analgesia (sensory) 624.83 ± 152.89 789.33 ± 134.88 1078.33 ± 195.42 p =0.000
Duration of motor block 552.50 ± 155.11 642.0 ± 127.83 912.17 ± 190.32 p =0.000

Table-2: Sensory and Motor block onset time, Duration of Motor and Analgesia
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Group LBC and Group LBF. The difference was statistically 
significant as the p value was <0.005. 
The mean pain score were recorded and compared at speci-
fied intervals i.e at thirty minutes, two hours, four hours, six 
hours, eight hours, and at twelve hours. The mean pain score 
was slightly lower in Group LBD and group LBF than Group 
LBC at eight and twelve hours. The difference between three 
groups was statistically significant (p value of <0.0001 at 
95% confidence interval). However, pain scores were signif-
icantly lower in patients who received the addition of dex-
medetomidine to levobupivacaine, when compared to the 
addition of fentanyl.
The number of boluses of rescue analgesic needed in post 
operative period for 24 hr. were as: 6.7 % of patients in group 
LBC and 13.3 % of patients in group LBF and 76.7 % of 
patients in group LBD needed only one dose of analgesic. 
Where as 46.7 % of patients in group LBC and 66.7 % of pa-
tients in group LBF and 20% of patients in group LBD need-
ed 2 dose of analgesics in 24 hr of post operative period. 46.7 
% of patients in group LBC and 20 % of patients in group 
LBFand 3.3 % of patients in group LBD, needed 3 dose of 

rescue analgesics in 24 hr of post operative period. The dif-
ference in the requirement of rescue analgesics between the 
three groups is statistically significant with a p value (< 0.05) 
with 95% confidence interval.
Side effects such as nausea and vomiting were not a ma-
jor problem in Groups LBC, Group LBF and Group LBD. 
Hypotension, bradycardia and sedation were observed in 
some patients in Group LBD for which no treatment was  
required.

DISCUSSION
In the present study, we found that addition of Inj. Fenta-
nyl 1mcg/kg or Inj. Dexmedetomidine 1mcg/kg to 2mg/kg 
0.5% levobupivacaine led to earlier onset and duration of 
analgesia and motor block when compared to 0.5% levobu-
pivacaine alone. However,the addition of Dexmedetomidine 
to levobupivacaine led to a significant improvement in the 
onset and duration of sensory and motor blockade and pro-
longed analgesia compared to the addition of fentanyl. 
In the present study, readiness to surgery with a faster on-
set and establishment of block was observed in Group LBD 
and Group LBF compared to Group LBC. An earlier onset 
and completion of motor and sensory block in patients of 
Group LBF compared to Group LBC may be related to the 
peripheral effects of opioids. The lipid solubility of fentanyl 
may have a perineural effect and fentanyl is also reported 
to have a local anesthetic action that has probably led to 
the quicker onset of action and establishment of complete 
block.6 Similarly, a quicker onset in Group LBD compared 
to Group LBC could be attributed to the addition of dexme-
detomidine. Though the Several mechanisms of action have 
been suggested to explain the analgesic effect of dexmedeto-
midine, some of these include vasoconstriction around the 
injection site7, direct suppression of impulse propagation 
through neurons as a result of a complex interaction with 
axonal ion channels or receptors8, local release of enkepha-
lin-like substances9, a decrease in localized proinflammatory 
mediators10 and an increase in anti-inflammatory cytokines 
through an α2-adrenoceptormediated mechanism.11

Sandhya Agarwal et al.12 studied fifty patient posted for up-
per limb surgeries showed that onset time of sensory and mo-
tor block was shorter in SD group (P < 0.001).
Kenan Kaygusuz et al.13 also studied 64 patients randomly 
divided into 2 groups and showed onset time of sensory and 
motor block was shorter in group D than group L (P < 0.01).
P. Manohar et al.14 in a prospective clinical trial of 90 patients 
were randomly allocated to either receive 30 ml bupivacine 
0.5 % (group B), 30 ml bupivacaine 0.5 % with fentanyl 50 
µg (group BF) or 30ml bupivacine 0.5% with dexmedeto-
midine 50 µg (group BD) in supraclavicular brachial plexus 
were studied and they found that onset of sensory and motor 
blockade was quicker in patients of receiving either fentanyl 
or dexmedetomidine as adjuvant, the difference being statis-
tically significant.
C Piangatelli et al.15 compared the effects of 30 mL of 0.5 
% levobupivacaine and 30 mL of ropivacaine 0.5 % in in-
fraclvicular brachial plexus block and reported that the sen-
sory onset time was (13.46±1.06) min, motor onset time 
(19.33±2.58) min, respectively in levobupivacaine group, 

Figure-1: Comparison of Mean Pulse Rate / (Min) in Group LBC, 
Group LBF and Group LBD
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Figure-2: Comparison of Mean Arterial Pressure (Mm of Hg) In 
Group LBC, Group LBF and Group LBD
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our results are comparable to the mentioned study.
Addition of fentanyl or dexmedetomidine to local anaes-
thetic in brachial blocks significantly prolonged the duration 
of sensory (analgesia) and motor blockade. The extend-
ed anaesthetic and analgesic effect as observed in fentanyl 
Group could be attributed to fentanyl directly acting on the 
peripheral nervous system. The existence of endogenous and 
exogenous opioid receptors in the peripheral nervous system 
and the initiation of anti-nociceptive action by the activation 
of such receptors offer the possibility of extended analgesic 
action. It may also diffuse from the brachial plexus sheath 
to extradural and subarachnoid spaces and then bind with 
opioid receptor in the dorsal horn to exert its action. Another 
cause could be ascribed to the action of fentanyl in the sub-
stantia gelatinosa after its centripetal axonal transport after 
perineural injection.16 However, the addition of dexmedeto-
midine to levobupivacaine led to a significant prolongation 
of the duration of sensory (analgesia) and motor blockade 
compared to the addition of fentanyl in our study as well as 
the studies done previously by others. The mechanism by 
which α2 adrenergic receptor agonists produce analgesia and 
sedation is not fullyunderstood, but is likely to be multifac-
torial. Peripherally, α2 agonists produce analgesia by reduc-
ing release of nor epinephrine and causing α2 receptor-inde-
pendent inhibitory effects on nerve fibre action potentials. 
Centrally α2 agonists produce analgesia and sedation by in-
hibition of substance P release in the nociceptive pathway 
at the level of the dorsal root neuron and by activation of α2 
adrenoceptors in the locus ceruleus.17,18

Aliye Esmaoglu et al.19 studied a comparison between dex-
medetomidine added to levobupivacaine in axillary brachial 
plexus block in 60 patients scheduled for elective forearm 
and hand surgery were divided into two groups in group L 
40 ml (200mg) of 0.5 % levobupivacaine plus 1ml saline 
and in group LD 40ml (200mg) of 0.5 % of levobupivacaine 
plus 1ml dexmedetomidine and concluded that the duration 
of analgesia and motor block in group LD was 1008.69 ± 
164.04 minutes and 773.00 ± 67.62 minutes and in group L 
was 887.14 ± 260.82 minutes and 575.00 ± 65.00 minutes, 
showing that duration of analgesia and motor block in dex-
medetomidine was prolonged.
Soma C Cham et al.20 in a prospective random clinical trial of 
90 patients, either receive 30 ml ropivacine 0.5 % (group R), 
30 ml ropivacaine 0.5 % with fentanyl 50 µg (group RF) or 
30ml ropivacine 0.5% with dexmedetomidine 50 µg (group 
RD) in supraclavicular brachial plexus, and they found that 
duration of analgesia and motor block was prolonged in pa-
tients receiving either fentanyl or dexmedetomidine as adju-
vant, the difference being statistically significant. Duration 
of analgesia and Motor block was significantly increased in 
group RD compared to both groups RF and R.
The mean pulse rate and MAP were slightly lower in Group 
LBD than Group LBC and Group LBF. The fall in PR and 
MAP can be attributed to the effect of fentanyl and dex-
medetomidine. Bradycardia and hypotension were seen in 
group LBD as compared to group LBC and group LBF.
Aliye Esmaoglu et al.19 did a randomized double blind fash-
ioned study comparing dexmedetomidine added to levobupi-
vacaine, they found that heart rate level in dexmedetomidine 

group were significantly lower than levobupivacaine except 
basal measurement (P < 0.05). 
Soma C. Cham et al.20 did a prospective clinical study com-
paring hemodynamic effect of fentanyl and dexmedetomi-
dine in supraclavicular brachial plexus block achieved with 
ropivacaine and reported bradycardia in patients belonging 
to dexmedetomidine group.
The mean pain score were recorded and compared at speci-
fied intervals i.e at thirty minutes, two hours, four hours, six 
hours, eight hours and twelve hours. The mean pain score 
was slightly lower in Group LBD and group LBF than Group 
LBC at eight and twelve hours. However, pain scores were 
significantly lower in patients who received the addition of 
dexmedetomidine to levobupivacaine, when compared to the 
addition of fentanyl. Inj.Tramadol 2mg/kg was given to pa-
tients when pain scores were found to be more than 4, on a 
scale of zero to ten.
The number of boluses of rescue analgesic needed in post 
operative period for 24 hr. was lower in Group LBD and 
Group LBF than Group LBC. However, rescue analgesic 
needed in dexmedetomidine group was less as compared to 
the fentanyl group.
Anjan Das et al.21 did a prospective clinical study comparing 
effect of dexmedetomidine as adjuvant in ropivacaine in-
duced supraclavicular block and they found that patients of 
dexmedetomidine group required significantly less number 
of diclofenac sodium injection in first 24 hours of post op-
erative period than the patient ropivacaine group (P < 0.01).

CONCLUSION
From the results of the present study it can be concluded that 
the local anesthetic levobupivacaine is a suitable drug for 
supraclavicular brachial plexus block, it provides a long du-
ration of pain free period and with minimum disturbances in 
hemodynamic variables and toxicity. The addition of 1 mcg/
kg of fentanyl or 1 mcg/kg dexmedetomidine as an adjuvant 
to levobupivacaine prolongs the duration of sensory and mo-
tor block and at the same time shortening the latency (onset) 
period, however dexmedetomidine prolongs the duration of 
motor block and postoperative analgesia much more as com-
paired to fentanyl without any significant side effect.
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