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Abstract

Background and Aims: Supraclavicular brachial plexus block provides rapid onset and more consistent regional 
anesthesia, as compared to other approaches. We hypothesized that addition of clonidine to ropivcaine in 
ultrasound guided supraclavicular brachial plexus block will enhance the quality of analgesia and prolong the 
duration of postoperative analgesia in patients undergoing upper limb surgeries. Methods: This study included 
100 patients posted for upper limb surgeries who were randomly allocated into 2 groups of 50 each. Group R 
patients were given 19 ml of 0.75% ropivacaine + 1 ml normal saline and Group RC were given 19 ml of 0.75% 
ropivacaine with 0.5 µg/kg clonidine in 1 ml NS. Chi-square test was used to analyse categorical data and 
student’s t-test was used to analyse quantitative data. Results: The onset of sensorimotor block was earlier in 
Group RC (4.03 ± 0.18 min for sensory block and 9.18 ± 0.11 min for motor block) than in Group R (5.23 ± 0.18 min 
for sensory block and 11.37 ± 0.44 min for motor block). Both sensory and motor block duration were significantly 
prolonged by clonidine (p value < 0.0001). The duration of analgesia was also prolonged in Group RC 848.31 ± 
5.59 as compared to Group R 596.12 ± 3.79 (p < 0.0001). None of the patients in either group observed any adverse 
effects. Conclusion: Addition of Clonidine to ropivacaine in supraclavicular brachial plexus block results in faster 
onset and prolonged duration of sensory, motor blockade and postoperative analgesia without any significant 
adverse effects.
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Introduction

Peripheral nerve blocks provide adequate 

intraoperative anesthesia and also prolongthe 

postoperative analgesia without any signi cant 

adverse effects  [1]. And at the same time they are 

cost effective as compared to general anesthesia.

The brachial plexus block is highly useful and safe 

technique for upper limb surgery under regional 

anaesthesia [2]. The supraclavicular brachial 

plexus block provides anaesthesia for entire upper 

extremity below the shoulder in most consistent 

manner, as compared with other approaches to 

brachial plexus block.

Several local anesthetics have been used in 

brachial plexus block. Ropivacaine is a long acting 

amino amide local anaesthetic drug prepared as 

apure S(-) enantiomer. Being less lipophilic than 



IJAA / Volume 6 Number 2 / March - April 2019 (Part - II)

633

bupivacaine, ropivacaine is less likely to penetrate 
large myelinated motor  bres (Aβ), resulting in a 
comparitively less intense motor blockade [3]. It 
has lesser cardiotoxicity and arrythmogenecity 
than bupivacaine [4].

Various adjuvants have been used to 
enhance ef cacy of brachial plexus block like 
opioids, midazolam, neostigmine, bicarbonate, 
hyaluronidase and α-2 agonists [5]. Clonidine, an 
imidazoline is a selective α-2 adrenergic agonist 
with certainα-1 agonist property. Clonidine 
has been used since several years as a centrally 
acting antihypertensive agent and has also been 
used as an adjunct with ropivacaine for epidural 
anaesthesia [6,7]. Clonidine, as an adjuvant to 
local anaesthetic agent, has been reported to 
extend the duration of peripheral nerve block [8]. 
Administration ofα-2 adrenergic agonist drugs as 
adjuvants to local anesthetics enhances their action 
through either local α-2 mediated vasoconstriction 
and facilitation of C  ber blockade, spinal action 
caused by retrograde axonal transport or simple 
diffusion along the nerve, centrally mediated 
analgesia and antiin ammatory activity and direct 
action on peripheral nerve [9,10].

Ultrasound-guided regional anaesthesia as 
an edge over other nerve localiztion techniques, 
because it has an added advantage of dynamic 
visualization of the relevant anatomical structures 
and needle tip along with visibilty of local 
anaesthetic spread in real time. Now there is a level 
1b evidence available which states that ultrasound-
guidance improves both the quality and the speed 
of onset of peripheral nerve blocks [11]. Ultrasound 
guidance can also aid in reduction of local anesthetic 
drug volume and complications.

The aim of the present study was to study the 
effects of clonidine as an adjuvant with ropivacaine 
on peripheral nerves during ultrasound guided 
supraclavicular brachial plexus block in term of its 
speed of onset, duration, degree of sensory/motor 
blockade, post-operative analgesia and to detect 
any potential adverse effects.

Materials and Methods

After obtaining approval from institutional 
ethical committee a prospective, randomized, 
double-blinded study was carried out on 100 
ASA physical status I and II patients of either sex, 
aged 18–60 years undergoing various orthopaedic 
surgeries on the upper extremities distal to 
shoulderunder ultrasound guidedsupraclavicular 
brachial plexus block. 100 patients were divided 

into two groups of  fty patients each. The study 
was conducted in two groups of 50 patients each 
between June 2017 and August 2018. Patients were 
randomlyallotedin to two groups by computer-
generated random selection. Group R patients 
received ropivacaine 0.75% (19 ml) and placebo 
(1 ml NS) whereas Group RC patients received 
ropivacaine 0.75% (19 ml) and clonidine 0.5 μg/kg 
diluted in 1 ml NS. Randomization and preparation 
of injecting drugs were done by an anesthesiologist 
who was not an investigator and it was concealed 
from patients and investigators until completion 
of statistical analysis. The exclusion criteria of 
our study were patient refusal, patients suffering 
from chronic pain and on long term analgesics, 
coagulation disorders, history of brachial plexus 
injury, known allergy to any of the study drugs, 
patients on α-adrenergic blockers, severe hepatic 
or renal insuf ciency, sepsis or active infection 
at the site of injection. Patients were familiarized 
pre-operatively about the usage of visual analogue 
scale for assessment of pain. A detailed pre 
anesthetic assessment was done on previous day of 
surgery and all the patients were kept NPO for 8 
hours. The nature and safety of the procedure was 
explained to all patients in their own language and 
written, valid, informed consent obtained.

After arrival in the operation theatre, baseline 
blood pressure, pulse rateand oxygen saturation, 
ECG was recorded. An 18G intravenous (iv) 
cannula was secured and Ringer lactate  uid 
was started. All patients were given 0.01 mg/kg 
of ivmidazolam as premedication before giving 
block. The patients were made to lie down in 
supine position with arms kept by the side and 
head tilted 450 to the opposite side. GE Volusen E 
with GE 12L-RS linear high frequency probe was 
used to perform all the blocks. A preliminary scan 
was done in supraclavicular fossa to study the 
anatomy and identify the desired needle path.
With all aseptic precaution the proposed block 
site was painted with betadine and draped with 
sterile sheets. Ultrasound probe wire was covered 
with sterile sleeve and probe was covered with 
sterile tegaderm. After applying sterile gel, the 
transducer was positioned in coronal oblique plane 
over supraclavicular fossa. A cross-sectional view 
of the subclavian artery was obtained by tilting the 
transducer caudally. The supraclavicular brachial 
plexus seen as a collection of hypoechoicgrape 
like structures lateral and superior to the artery. 
First rib and pleura werevisualized as linear hyper 
echoic structures below the subclavian artery. After 
obtaining a proper image, 2 mL of 1% lignocaine 
was injected into the skin 1 cm lateral to the probe 
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to reduce the pain during block needle insertion. 
A 5 cm 22G insulated block needle was inserted 
in-plane toward the ulnar pocket of brachial plexus 
from lateral-to-medial direction. After careful 
aspiration, 1 mL of local anesthetic was injected 
to con rm the proper needle placement. After 
con rming proper needle tip placement in ulnar 
pocket 7 ml of drug was injected incrementally 
with careful negative aspiration. Block needle 
was repositioned laterally and superiorly under 
continuous vision and remaining local anesthetic 
was injected incrementally after careful negative 
aspiration to result in complete spread of local 
anesthetic drug in and around the brachial plexus.

Sensory blockade was assessed every minute 
and motor block was evaluated at 2 min intervals 
for the initial 30 min following completion of block 
procedure. Sensory block was tested by pinprick 
method using a 23G needle in dermatomes 
innervated by the nerves of brachial plexus (C5-T1) 
such as, median nerve,ulnar nerve, radial nerve and 
musculocutaneous nerve until complete sensory 
blockade. A dull sensation to pin prick along the 
distribution of any of these nerves was taken as 
sensory onset time. Complete loss of sensation 
to pin prick was considered as complete sensory 
block. Sensory block was graded as: 1) Grade 
0 when sharp pain felt, 2) Grade 1 when blunt 
sensation felt and 3) Grade 2 complete anesthesia 
andno sensation felt.

Assessment of motor block was carried out by the 
same observer every two minute until complete motor 
blockade after block completion using modi ed 
bromage score. Motor blockade was evaluated 
as: 1) Grade 0- able to raise the extended arm to 
90 degree for a full 2 second. 2) Grade 1- able to  ex 
the elbow and move the  ngers but unable to raise the 
extended arm. 3) Unable to  ex the elbow but able to 
move the  ngers. 4) Unable to move the arm, elbow 
or  ngers. The time when the muscle power was 
reduced to Grade 3 or less was considered as motor 
onset time. Complete inability to move the limb and 
 ngers (Grade 0) was considered as complete motor 
block. None of the blocks were failed. 

Intra-operative blood loss was assessed and 
 uids administered accordingly.

All patients were meticulously monitored 
and observed for any adverse effects like 
nausea, vomiting, dryness of mouth, sedation, 
hypotension, bradycardia and complications 
like pneumothorax, hematoma, local anesthetic 
toxicity and post procedural neuropathy in the 
intra- and post-operative periods. Any medications 
administered were also noted.

After completion of surgery, all patients were 
monitored in post anesthesia care unit and received 
rescue analgesic (Tramadol 2 μg/kg slow IV) 
on demand and that time of  rst request for 
postoperative rescue analgesic was recorded in each 
patient. The duration of sensory block was de ned 
as the time interval between completion of block 
procedure and complete recovery of sensation. The 
duration of motor block was de ned as the time 
interval between completion of block procedure 
and complete recovery of motor power.

Duration of analgesia was the primary outcome 
measure where as onset and duration of sensory 
blockade, VAS pain scores, onset and duration of 
motor blockade and adverse drug reactions were 
secondary outcome measures.

Results

The demographic pro le and the baseline values 
of vital parameters were statistically comparable 
between the two groups [Table 1].

The mean time of onset of sensory block in 
Group R was 5.23 ± 0.18 minand in Group RC was 
4.03 ± 0.09 min (p <0.00001) [Fig. 1]. The mean 
time of onset of motor block in Group R was 11.37 
± 0.44 min and in Group RC was 9.18 ± 0.11 min 
(P < 0.00001) [Fig. 1]. The mean duration of sensory 
block in Group R was 550.53 ± 2.85 min and in Group 
RC was 694.53 ± 2.95 min (P < 0.00001)[Fig. 2]. The 
mean duration of motor block in Group R was 499.54 
± 2.89 min and in Group RC was 612.04 ± 4.73 min 
(P < 0.00001) [Fig. 2]. The mean duration of analgesia 
in Group R was 596.12 ± 3.79 min and in Group RC 
was 848.31 ± 5.59 min (p <0.00001) (Figure 3). None of 
the patients in either groups had incomplete or failed 
block.The mean heart rate and the mean arterial 
pressure during intra and post-operative period were 
comparable between both the group [Figs. 4 and 5]. 
The mean pain score (according to VAS pain score) of 
patients in both the group at 1 hour post-operatively 
was 0, at 2 h post-operatively mean pain score in 
Group R and RC were 1 and 0 (p = 0.1544). 8 h post-
operatively it was 4.2 ± 2.3 and 1.6 ± 1.1 (p <0.0001).

Fig. 1: Comparison of mean onset of sensory and motor block 
between Group R and Group RC
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Fig. 2: Comparison of mean duration of sensory and motor block 
between group R and RC Fig. 3: Comparison of Mean duration of analgesia between 

Group R and Group RC

Fig. 4: Comparison of Mean Heart Rate

Fig. 5: Comparison of mean arterial pressure

Table 1: Demographics and vital parameters

Patient charectoristics Group R Group RC p value

Age in years 34.23 ± 8.20 34.66 ± 5.77 0.266

Weight (kg) 58.70 ± 4.62 58.27 ± 6.38 0.349

Heart rate (min) 75.59 ± 4.34 73.19 ± 5.54 0.239

SBP (mm Hg) 123.82 ± 23.13 122 ± 7.28 0.157

DBP (mm Hg) 71.59 ± 6.99 71.40 ± 8.08 0.447

MAP (mm Hg) 89.36 ± 6.16 88.53 ± 7.41 0.270

Values are mean ± Standard deviation, SBP- Systolic blood pressure, DBP- Diastolic 
blood pressure, MAP- Mean arterial pressure.
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Discussion

Supraclavicular brachial plexus block popularly 
called as the “spinal of the arm” produces dense 
and reliable block with small volume of local 
anesthetic as it targets the compactly arranged 
trunks of brachial plexus [12,13]. It produces 
anesthesia of whole of the upper extremity except 
for the shoulder and upper arm.

In our study, the supraclavicular brachial plexus 
block was performed under ultrasound guidance 
which resulted in 100% success rate and zero 
percent incidences of the dreaded complications of 
the procedure such as intravascular injection and 
pneumothorax.

Unlike bupivacaine, ropivacaine is a pure S (-) 
enantiomer which confers it with less lipophilic 
property and decreased ability to penetrate 
large myelinated Aβ motor  bers, resulting in a 
comparatively lesser degree of motor blockade. As 
compared to bupivacaine, ropivacaine is having 
lesser propensity forcentral nervous system toxicity 
and cardiotoxicity [14,15,16,17]. So in our study we 
selected Ropivacaine instead of bupivacaine.

Clonidine, as an additive to local anesthetic 
solutions enhances both sensory and motor 
blockade of neuraxial and peripheral nerves [18].
Four postulated mechanisms for the action of 
clonidinein peripheral nerve blocks have been 
proposed. They are centrally mediated analgesia, 
α-2 adrenoreceptor mediated vasoconstriction, anti 
in ammatory action and direct action on peripheral 
nerve [10]. There is one more possible explanation 
which states that clonidine potentiates the sodium 
channel blocking property of local anesthetics by 
opening the potassium channels which results in 
hyperpolarization, a state where receptors do not 
respond to any stimuli [19].

In our study, addition of clonidine to ropivacaine 
resulted in signi cant reduction of onset time of 
both sensory and motor blockade. Supporting 
results to our study were obtained by Singh and 
Aggarwal [20]. and Patil KN and Singh ND [21].

Pöpping et al. did a meta-analysis of randomized 
trials and the results were heterogeneous. Clonidine 
got favourable results in 5 out of 11 for onset of 
sensory block and 2 out of 7 for onset of motor 
block [8].

In our study, Clonidine as an additive to 
ropivacaine signi cantly prolonged the duration 
of motor block, sensory block and duration of 
analgesia. This is supported by most of the studies 
performed [8,20,21,22,23].

In contrary to our study, few studies have 
demonstrated that clonidine as an adjuvant to local 
anesthetics in regional blocks, do not have any 
added advantages [24,25,26,27].

None of the participants from either groups 
observed any major adverse effects and were 
hemodynamically stable in the intra and post 
operative period, which can be attributed to the 
minimal dose of clonidine used in our study 
(0.5 µg/kg), in contrast to other studies with higher 
dose range of clonidine [21,22,23].

Some studies like Pöpping et al., [8] Bernard 
and Macaire [28] and Büttner et al., [29] and have 
reported few adverse effects like bradycardia, 
hypotension and sedation.

Major advantage of our study was larger study 
population (n=100), as compared to many other 
studies which have used smaller numbers of study 
population [21,22,23].

In our study, we have injected lesser volume of 
drug (20 ml) as compared to other similar studies 
which have used larger volume (30 ml) [21,22,23].

Chief concernof our study is that even though 
prolongation of motor blockade by clonidine is 
bene cial for long duration surgeries, it may be 
detrimental in daycare surgeries where early 
mobilization is necessary.

Conclusion

The results of this study advocates usage 
of clonidine at lower dose (0.5 µg/kg) as an 
adjuvant to 0.75% ropivacaine signi cantly 
enhances the quality of ultrasound guided 
supraclavicular brachial plexus block by faster 
onset of both sensory and motor block, prolonged 
duration of sensory and motor block and 
enhanced postoperative analgesia, without any 
adverse effects.

Key messages

Clonidine used as an additive to ropivacaine 
in ultrasound guided supraclavicular brachial 
plexus block enhances the onset and prolongs 
postoperative analgesia.
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