
354 Journal of Anaesthesiology Clinical Pharmacology | July-September 2015 | Vol 31 | Issue 3

Comparison of dexamethasone and clonidine as an adjuvant 
to 1.5% lignocaine with adrenaline in infraclavicular brachial 
plexus block for upper limb surgeries
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plexus block (BPB) has been inconclusive. Data regarding 
tramadol and neostigmine have not been sufficient to allow 
for any recommendations. Only clonidine appears to have a 
distinct benefit when administered as adjunct to BPB at doses 
of up to 150 µg without major side effects.[1] The addition of 
dexamethasone to lignocaine 1.5% solution in axillary BPB 
prolongs the duration of sensory and motor blockade.[2]

We aimed to compare the efficacy of clonidine versus 
dexamethasone as adjuvants on block characteristics (onset, 
peak and duration of sensory and motor blockade) and on 
duration of postoperative analgesia.

Material and Methods

The study protocol was approved by the institutional, 
departmental and ethics committee and written informed 
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Background and Aims: The role of clonidine as an adjuvant to regional blocks to hasten the onset of the local 
anesthetics or prolong their duration of action is proven. The efficacy of dexamethasone compared to clonidine as an 
adjuvant is not known. We aimed to compare the efficacy of dexamethasone versus clonidine as an adjuvant to 1.5% lignocaine 
with adrenaline in infraclavicular brachial plexus block for upper limb surgeries.
Material and Methods: Fifty three American Society of Anaesthesiologists-I and II patients aged 18-60 years scheduled for 
upper limb surgery were randomized to three groups to receive 1.5% lignocaine with 1:200,000 adrenaline and the study drugs. 
Group S (n = 13) received normal saline, group D (n = 20) received dexamethasone and group C (n = 20) received clonidine. 
The time to onset and peak effect, duration of the block (sensory and motor) and postoperative analgesia requirement were 
recorded. Chi-square and ANOVA test were used for categorical and continuous variables respectively and Bonferroni or post-
hoc test for multiple comparisons. P < 0.05 was considered significant.
Results: The three groups were comparable in terms of time to onset and peak action of motor and sensory block, 
postoperative analgesic requirements and pain scores. 90% of the blocks were successful in group C compared to only 60% 
in group D (P = 0.028). The duration of sensory and motor block in group S, D and C were 217.73 ± 61.41 min, 335.83 ± 
97.18 min and 304.72 ± 139.79 min and 205.91 ± 70.1 min, 289.58 ± 78.37 min and 232.5 ± 74.2 min respectively. 
There was significant prolongation of sensory and motor block in group D as compared to group S (P < 0.5). Time to first 
analgesic requirement was significantly more in groups C and D as compared with group S (P < 0.5). Clinically significant 
complications were absent.
Conclusions: We conclude that clonidine is more efficacious than dexamethasone as an adjuvant to 1.5% lignocaine in 
brachial plexus blocks.
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Abstract

Introduction

Several drugs like clonidine, opioids, tramadol, neostigmine, 
etc., have been used for prolongation of anesthesia and 
analgesia. The analgesic benefit of opioids added to brachial 
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consent was obtained from all patients included in the study. 
The study population comprised of 53 American Society 
of Anaesthesiologists grade 1 and 2 patients of either sex, 
aged 18-60 years and scheduled for upper extremity surgery 
below the mid-humerus. Patients with history of head injury, 
psychiatric disorders, infection at site, severe pulmonary, 
cardiac, renal or endocrine disorders, coagulation disorders, on 
anticoagulation therapy, peptic ulcer disease, allergic reaction 
to any study drugs, peripheral neuropathies, chronic use of 
clonidine and refusal to consent were excluded from the study.

All patients included in the study were randomly allocated 
into one of the three groups based on computer generated list 
of random numbers. The placebo group received saline, the 
control group received clonidine and the test group received 
dexamethasone as an adjuvant in addition to the local anesthetic 
solution as follows: Placebo group: Group S (n =  13) 
received 1.5% lignocaine with adrenaline (0.6 ml/kg) + 
2 ml of normal saline, the control group: Group C (n = 20) 
received 1.5% lignocaine with adrenaline (0.6 ml/kg) + 
2 ml (150 micrograms) of clonidine and the test group: 
Group D (n = 20) received 1.5% lignocaine with adrenaline 
(0.6 ml/kg) + 2 ml (8 mg) of dexamethasone.

No premedication was given. Infraclavicular brachial plexus 
block (IBPB) was achieved through Wilson’s approach[3] 
(entry point was 1.5-2 cm medial and inferior to coracoid 
process) with dual injection technique. An insulated 10 mm 
short bevelled needle compatible with the nerve stimulator 
Stimuplex-DIG (B. Braun, Melsungen AG,Germany) was 
inserted perpendicular to the skin, directed laterally toward 
the emergence of the axillary artery. Contractions were elicited 
starting at 2.5-≤0.5 mA and at frequency of 1-2 Hz. Nerve 
response of either a proximal (musculocutaneous, axillary) or 
distal (radial, ulnar, median) type was accepted. The needle 
was withdrawn and directed posterior and medial to locate 
the second nerve. For each nerve thus stimulated, half of the 
volume of local anesthetic solution was injected. The nerves 
thus located and the current required for it were noted.

Intraoperative standard monitoring of pulse-oximetry, 
electrocardiogram, noninvasive blood pressure monitoring 
and respiratory rate was done every 5 min interval till 30 min 
and then every 10 min till end of surgery. Onset and peak 
of sensory and motor blockade was monitored every 5 min 
till 30 min. Sensory block was tested with ice: 0 = no block 
(patient can feel cold), 1 = analgesia (patient can feel touch, 
not cold), 2 = anesthesia (patient cannot feel touch). Motor 
block was measured on modified Bromage’s scale: 0 = no 
block (normal function with full flexion and extension of elbow, 
wrist, and fingers), 1 = paresis (decreased motor strength with 
ability to move fingers only), 2 = paralysis (complete motor 

block with inability to move fingers) (musculocutaneous - 
flexion at elbow, radial - thumb abduction, ulnar nerve - thumb 
adduction and median - flexion at wrist). Score of 1 denoted 
the onset, 2- the peak of block.

Intraoperative sedation was given with incremental doses 
of 1 mg of midazolam (maximum of 3 mg) and fentanyl 
boluses of 25 mg (maximum of 2 µ/kg) and total amount 
was noted. Patients were observed for complete effect of the 
blocks (defined as peak effect of sensory and motor effect in 
radial, ulnar, median and musculocutaneous nerve areas) 
partial blocks (defined as onset of sensory or motor block but 
could not reach the peak effect in the nonsurgical area with 
peak effect of sensory and motor block in the surgical area) 
and failed blocks (defined as no effect of block or only onset 
of sensory and motor block in the surgical area and hence 
surgery could not be performed). The block was defined as 
successful if there was either complete or partial effect of the 
sensory and motor block in the radial, ulnar, median and 
musculocutaneous nerves by 30 min and the surgery could 
be carried out without general anesthesia and with sedative 
supplementation. After 30 min failed cases were converted 
to general anesthesia and included in the study but excluded 
from the statistical analysis. Side effects and complications of 
technique and drugs were monitored and treated.

Postoperatively patients were monitored every 30 min till 6 h and 
then at 6 h intervals till 24 h. Pain was assessed with numeric 
rating scale (NRS) (0-10) and analgesia provided with patient-
controlled analgesia (PCA) morphine intravenously (PCA 
settings: 1 mg/ml of morphine solution, bolus of 1 ml, lock 
out interval of 5 min, 4 h limit of 10 mg, without background 
infusion and total morphine consumption and time to first 
analgesia (time interval between onset of sensory and first PCA 
bolus) was noted. Duration of sensory block (time interval 
between the onset of sensory block and the first postoperative 
pain) and duration of motor block (time interval between the 
onset of motor block and complete recovery of motor functions) 
were noted. Patient, anesthesiologist’s and surgeon’s satisfaction 
score [Appendix 1] were recorded at the end of study.

Statistical analysis
As no previous research on the topic was available, thus “effect 
size” variable to calculate sample size did not exist; therefore, 
a sample size prior to study could not be validated for the 
present investigation. Our outcomes will provide these values 
for any future projects planned on the topic. As this was a 
pilot study (one of the reason for no power given), an interim 
analysis showed that we were able to delineate a statistically 
significant difference with already included 13 patients in the 
control group. Thus no further recruitment into the trial was 
made. The data was analyzed statistically using SPSS 15 
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software (IBM Inc. Chicago, IL, USA). Chi-square test was 
used for categorical variables and one-way ANOVA test for 
continuous variables. Multiple comparisons between groups 
were done using Bonferroni test or post-hoc test whenever 
necessary. All data are presented as mean ± standard 
deviation The level of significance was set at P < 0.05. 
The level of significance (P value) was denoted as P1 while 
comparing between group S and D, P2 while comparing 
between group S and C and P3 while comparing between 
groups D and C.

Results

The three groups were comparable with respect to demographic 
variables [Table 1]. There was statistically significant difference 
in the success rate of clonidine and dexamethasone groups 

(P = 0.028) [Table 2]. The three groups were comparable 
in terms of volume of drug injected, the nerve responses 
obtained as first or second nerves, the current required for 
the nerve stimulations, occurrence of partial blocks, onset and 
peak action of motor and sensory block in the radial, median, 
musculocutaneous and ulnar nerve territories and intraoperative 
sedation requirements [Table 1]. Musculocutaneous nerve was 
the most frequent nerve stimulated in first attempt (15/41) and 
radial nerve with the second nerve stimulation (20/41). The 
requirement for intraoperative sedation for midazolam and 
fentanyl was comparable between the three groups.

Group C had significantly less systolic blood pressure 
between 30 and 100 min as compared with group D 
but was clinically insignificant and could be managed 
with intravenous fluid administration [Figure 1]. Other 
intraoperative vital parameters were comparable between 
the groups. The duration of sensory and motor block was 
significantly more in group D as compared with group S 
(P1 sensory = 0.047, P1 motor = 0.031) [Figure 2]. The 
time to first analgesic requirement was significantly more in 
groups C and D as compared with group S (P1 = 0.006, 
P2 = 0.016) [Figure 3]. There was no difference in 24 h 
morphine requirement, postoperative NRS scores, satisfaction 
scores between the 3 groups. Group C recorded hypotension 
postoperatively which was clinically insignificant [Figure 4]. 
No clinically significant side effects were observed.

Discussion

This study showed that clonidine is more efficacious than 
dexamethasone in terms of success of the block. Dexamethasone 
increases the duration of sensory and motor block which is 
comparable with clonidine and more than the duration 
provided with lignocaine. The three groups have been 

Table 1: Demographic, surgical and block data

Parameters Group S (n = 11) 
mean ± SD

Group D (n = 12) 
mean ± SD

Group C (n = 18) 
mean ± SD

P value

Age (years) 29.36±7.22 31.42±8.37 35.61±13.89 0.305
Sex (male/female) 9/2 8/4 13/5 0.686
Weight (kg) 64.36±13.54 61.42±7.94 63.28±12.69 0.830
ASA status (1/2) 10/1 11/1 15/3 0.602
Volume of drug (ml) 38±7.72 37.25±4.07 38.33±6.95 0.904
Nerve 1 stimulation current (mA) 0.51±0.04 0.5±0 0.53±0.09 0.319
Nerve 2 stimulation current (mA) 0.64±0.18 0.57±0.14 0.57±0.1 0.354
Complete/partial block 10/1 11/1 17/1 0.152
Soft tissue versus bony procedures 5/6 3/9 4/14 1.929
Site of surgery (hand/forearm/above elbow) 5/6/0 5/5/2 5/9/4 3.260
Tourniquet pain (yes/no/not used) 1/9/1 0/12/0 0/17/1 3.945
Duration of tourniquet (min) 82.5±28.89 98.42±14.17 87.59±23.5 0.246
Duration of surgery (min) (range in min) 89.09±37.67 (35-180) 114.83±34.06 (70-180) 108.61±44.87 (40-205) 0.285
P < 0.05 is considered as significant, SD = Standard deviation, ASA = American Society of Anesthesiologists

Appendix 1

• Patient satisfaction score:
 1 =  Not satisfied, will not come to same hospital for same 

procedure
 2 = Satisfied but would have preferred another technique
 3 = Satisfied but would have preferred more analgesia
 4 = Very satisfied.
• Anesthesiologist’s satisfaction score:
 1 = Converted to general anesthesia
 2 =  Patient complained, needed treatment with supplemental 

analgesic
 3 = Minor complaint needing no analgesic, moderately successful
 4 = No complaint, good.
• Surgeon’s satisfaction score
 1 = Unsuccessful
 2 = Poor
 3 = Acceptable
 4 = Perfect.
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comparable in terms of demographic and surgical profile and 
block characteristics and postoperative analgesia requirement.

This study had an overall success rate of 77.4% with 
highest being the clonidine group (90%) and minimum in 
dexamethasone group (60%) while in lignocaine group it 
was 84.6%. The success with IBPB is reported to vary from 
40% to 100% in different studies[3-9] which is explained by 
different definitions of a successful block, landmarks and 
variable direction of needle insertion. IBPB with double 
stimulation technique has resulted in satisfactory success 
rate and is well tolerated.[10] Single injection techniques have 
produced inconsistent anesthesia[9,11-13] and triple injection 
technique has offered no advantage over dual injection.[12,14] 
We found no correlation between the chronology of the nerve 
stimulated and the success of block.

The presence of septae as shown by Partridge et al.[15] could 
have prevented the spread of the drug thus explaining the 
failure in few of the cases. Morimoto et al.,[16] using ultrasound 
guidance demonstrated the presence of such septation in 4 of 
6 patients having unilateral local anesthetic spread in IBPB. 
Inspite of using double injection technique, Koscielniak-
Nielsen et al.[8] found only 57% of patients had complete 
analgesia distal to the elbow. However the presence of septae 
alone cannot explain the difference in the success of blocks 
between the three groups in this study.

Delayed effect or evolving block even after 30 min can result 
in partial effect. Raj et al.[4] had observed in his study that 
30 min were required for the complete effect of the block. This 
was explained by the spread of the local anesthetic occurring 
from outer fibers to distal fibers in core and anesthesia 
spreading from proximal to distal area. Rettig et al.[17] also 
showed that IBPB continued to evolve even after 1 h of 
the block placement. However most sensory blocks become 
fixed at 30 min whereas motor distal blocks continue to 
progress. Niemi et al.[18] evaluated the IBPB at 60 min 
after the injection of the block for the efficacy and found 
adequate surgical anesthesia ranging from 90% to 97% in the 
various nerve territories with absence of maximum block until 
45 min. Delayed effect or evolving block even after 30 min 
could have resulted in partial effect in the patients receiving 
dexamethasone, particularly in the failed cases and cannot 
be ruled out since we waited only 30 min for the effect of the 
block. Movafegh et al.[2] had 6 failures in the dexamethasone 
group as compared to 10 in lignocaine group with axillary 
BPB demonstrating 80% success with dexamethasone group.

Clonidine is an α2-agonist used in combination with local 
anesthetics. The effect of prolongation of anesthesia and 
analgesia in brachial plexus with clonidine is peripherally 
mediated and dose dependent, as is its side effect profile. 
Pratap et al.[19] studied the mechanism of action of clonidine by 
infiltrating the skin with lignocaine and clonidine and concluded 
that clonidine prolongs anesthetic duration by a peripheral 
action. Kopacz and Bernards[20] studied the effect of clonidine 
on lignocaine clearance in vivo with help of micro dialysis probe 
and found that addition of clonidine significantly prolonged the 

Figure 1: Intraoperative blood pressure

Figure 2: Duration of block

Figure 3: Time to first analgesia Figure 4: Postoperative blood pressure

Table 2: Success rate of the block

Block Group S 
(n = 13)

Group D 
(n = 20)

Group C 
(n = 20)

Total

Successful (%) 11 (84.6) 12 (60)* 18 (90)* 41 (77.4)
Failed (%) 2 (15.4) 8 (40) 2(10) 12 (22.6)
P1 and P2 nonsignificant. *P3 = 0.028. P < 0.05 is considered as significant
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duration of anesthesia to pin prick, touch and cold sensation by 
a pharmacokinetic mechanism. The exact role of dexamethasone 
in peripheral blocks has not been studied and hence factors 
such as mechanism of action and site of action is still unknown. 
Reinhart et al.[21] measured pH along with chemical analysis 
by capillary electrophoresis and found no significant change 
in solution’s physico-chemical properties when clonidine was 
mixed with lignocaine and stored at 4°C for 1-week. The 
addition of dexamethasone to lignocaine could have resulted in 
change in drug properties and delayed the block effect. However 
presently there is no literature available predicting the interaction 
of dexamethasone with lignocaine in vivo or in vitro. Hence 
the possibility of dexamethasone - lignocaine mixture causing 
significant change in solutions cannot be ruled out. These could 
probably explain the difference in the success rates between the 
groups inspite of employing similar techniques in all the groups.

An intermediate acting local anesthetic lignocaine was 
used to bring out any analgesic effect from clonidine and 
dexamethasone when added as adjuvant. Also clonidine and 
epinephrine are known to be most effective when added to 
intermediate local anesthetics such as lignocaine.[22]

Adding clonidine did not offer any advantage over lignocaine 
with epinephrine mixture in our study as shown by Gaumann 
et al.[23] They suggested that clonidine could prove to be a 
useful adjunct to lignocaine in cases where epinephrine is 
contraindicated.

The addition of clonidine resulted in prolonged sensory 
blockade as compared to motor blockade. Iskandar et al.[24] 
found that 50 µg of clonidine added to mepivacaine when 
applied to mid-humeral block enhanced the sensory blockade 
without prolonging the motor block. Similar results have been 
found by other authors.[25,26] Such a differential block has 
clinical applications particularly in outpatient setting where 
patients can leave the hospital setting while being pain free 
and with complete recovery of motor function. It also allows 
earlier assessment of nerve injuries by the surgeons and can 
facilitate pain free physiotherapy.

Dexamethasone was found to increase the duration of sensory 
and motor block equivalent to that of clonidine and more than 
that of lignocaine. Movafegh et al.[2] found significantly increased 
duration of sensory and motor block when dexamethasone was 
added to lignocaine as compared with control. 

Clinically significant complications such as pneumothorax, 
respiratory dysfunction, Horner’s syndrome, recurrent 
laryngeal nerve block and vascular punctures etc., were 
absent in our study. The Wilson’s approach of IBPB has 
not been associated with any significant adverse effects.[3,7,10] 

This restricted distribution of local anesthetic solution avoids 
recurrent nerve block, phrenic nerve block or Horner’s 
syndrome. Clonidine group had hypotension in the 
perioperative period but it was clinically insignificant. One 
patient in lignocaine group and three patients in clonidine 
group had developed transient tachycardia. However there was 
no vascular puncture and the drugs were injected carefully after 
repeated aspiration. The tachycardia did not result during the 
injection of the block but after sometime and was  transient.

Niemi et al.,[18]  had observed mild tachycardia with  ST 
segment depression in two patients who had received the 
axillary BPB, 10-15 min after the administration of local 
anesthetic. He suggested that the relative late appearance 
of symptoms were caused by absorption of epinephrine and 
attributed it to the large dose of epinephrine used (168-240 
µg). The doses of epinephrine used in our study (150-285 
µg) correlate with these findings.

Dexamethasone and clonidine significantly prolonged the time 
for first analgesic requirement as compared with lignocaine. 
However the total analgesic consumption in the three groups 
was similar at 24 h. Dexamethasone did not result in any 
advantage over clonidine in improving postoperative analgesic 
requirement or time to first analgesia.

The pain scores (NRS) were not significantly different between 
the three groups in the 24 h period. Clonidine group reported 
the maximum score of 4.11 ± 1.71 at 5 h postoperatively which 
coincided with the mean duration of sensory block effect (304 ± 
139 min) and the time for first analgesia requirement. The lack of 
sympathetic activity due to absence of pain and central inhibition 
of sympathetic pathway by clonidine could have resulted in low 
blood pressure perioperatively. With the cessation of the effect 
of block the patients had an increase in the pain which was 
manifested as increased NRS and probably increase in blood 
pressure. Gaumann et al.,[23] found maximal pain scores to be 
higher for 6 h after the bock in the clonidine group as compared 
with epinephrine but the total amount of mephenamic acid 
consumption was similar on the day after surgery. Stan et al. 
found no difference in the number of pain pills consumed by the 
steroid group and control group till second postoperative day. 
However the patients receiving the steroid had significantly less 
visual analogue scale on the day of the surgery. The satisfaction 
scores reported by the patient, anesthesiologist and surgeon did 
not differ statistically between the three groups in our study.

Conclusions

Double stimulation IBPB using Wilson’s approach is a safe 
and effective block for surgeries of the upper limb below 
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the mid-humerus. Addition of dexamethasone does not 
offer any advantage over clonidine in terms of increasing 
the success rate, block characteristics and postoperative 
analgesic requirement. Clonidine prolongs the sensory block 
more than motor block which can help in early neurological 
assessment and physiotherapy while the patient remains pain 
free. Larger prospective randomized trials are required to 
evaluate the role of dexamethasone as an adjuvant to IBPB.
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