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ABSTRACT: Background: Brachial plexus block provides minimal 

systemic impairment and excellent localized postoperative analgesia for 

upper extremity surgery. LA’s such as lignocaine, bupivacaine and 

ropivacaine are widely used along with adjuvant to improve the quality, 

onset and duration of block and to decrease postoperative analgesic 

requirement and systemic side effects. Adjuvant like α-2 agonist (Clonidine), 

opioids etc. are been added to LA’s. Clonidine is an imidazoline derivative 

with α-2 adrenergic agonistic activity. There has been seen a potentially clear 

synergism between clonidine and ropivacaine in various regional block 

anaesthesia. Material and Methods: In this randomized doubled blind 

controlled study, a total of 60 ASA grade I or II patients were taken and 

randomly allocated into 2 groups comprising 30 patients in each group. 

Group R includes patients which were given 30ml of 0.5% ropivacaine + 

2ml normal saline and in Group RC 30 ml of 0.5% ropivacaine with 2 µg/kg 

clonidine in 2 ml NS. Sensory function was tested using pinprick and motor 

with concomitant inability to move the wrist and hand and the first analgesic 

request was noted. Statistical Analysis: Results were expressed as mean and 

standard deviation. P value of < 0.05 was considered statistically significant. 

Results: Duration of sensory, motor blockage and analgesia lasted longer in 

Group RC than Group R. There was no statistically significant in 

hemodynamic parameters, side effects and complication. Conclusion: 

Clonidine produces faster onset and longer duration of sensory, motor 

blockage, analgesia without any significant side effect and complication 

when used as an adjuvant to ropivacaine for supraclavicular brachial plexus 

block. 

INTRODUCTION: The supraclavicular brachial 

plexus block provides anaesthesia of entire upper 

extremity in most consistent manner. Brachial 

plexus blockade for upper limb surgeries is 

advantageous as the effect of drug is limited to the 

part of the body to be operated upon. 
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A commonly used drug for this technique is 

bupivacaine 0.5% which is a well established long 

acting local anaesthetic, which like all amide 

anaesthetics has been associated with cardiotoxicity 

when used in high concentration or when 

accidentally administered intravascularly.  

As with other fields, regional anaesthesia too, has 

undergone major developments, both in techniques 

and drug availability. Ropivacaine was thus 

developed after it was noted that bupivacaine was 

associated with significant number of cardiac 

arrests. Ropivacaine is a new long acting local 

anaesthetic drug belonging to the amino amide 
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group. Ropivacaine and bupivacine belong to 

pipecoloxylidides group of local anaesthetics. It is a 

pure S(-) enantiomer, unlike Bupivacaine, which is 

a racemate, developed for the purpose of reducing 

potential toxicity and improving relative sensory 

and motor block profiles 
1
. 

Addition of adjuvant drugs to the local anaesthetic 

might improve quality, onset and duration of block 

and decrease postoperative analgesic requirement 

and systemic side effects 
2
. Opioids, clonidine, 

ketamine and prostigmine have been added to local 

anaesthetics and injected extradurally, intrathecally 

or in nerve plexuses for a more intense and 

prolonged analgesia 
3, 4, 5, 6, 7, 8

. Opioids are 

commonly added to local anaesthetic solutions to 

increase intensity and duration of anaesthesia by 

acting on opioid receptors present on the nerve 

terminals 
9, 10

. However, fentanyl has some side 

effects as vomiting and respiratory depression 
7
. 

Clonidine is a selective Alpha-2 adrenergic agonist 

with some Alpha-1 agonist property. In clinical 

studies, the addition of clonidine to local anesthetic 

solution improved peripheral nerve blocks by 

reducing the onset time improving the efficacy of 

the block during surgery and extending 

postoperative analgesia. 

Clonidine enhances or amplifies the sodium 

channel blockade action of local anesthetics by 

opening up the potassium channels resulting in 

membrane hyperpolarization, a state in which cell 

is unresponsive to excitatory input 
11, 12, 13

. 

Thus clondine has been used as an adjuvant to local 

anesthetics to prolong the duration of   effect of 

local anaesthetic drugs.  

We decided to evaluate efficacy of ropivacaine 

0.5% alone in brachial plexus block in upper limb 

surgeries and its clinical comparison with 

ropivacaine 0.5% with clonidine 2 µg/kg via 

supraclavicular approach. 

Aims and Objectives of Study: To determine 

onset and duration time for sensory block, motor 

block, analgesia and study effects of drugs on vital 

parameters (pulse rate, blood pressure, respiratory 

rate and spo2), side effects and complication.   

MATERIAL AND METHODOLOGY: The 

study of clinical comparison of 0.5% Ropivacaine 

and Clonidine with 0.5% Ropivacaine alone in 

supraclavicular brachial plexus block for upper 

limb surgical procedures was carried out in P.D.U. 

Medical College and Hospital, Rajkot during the 

year December 2014 to June 2016 after approval of 

Institutional Ethics Committee, P.D.U. Medical 

College and Hospital, Rajkot.  

We recruited 60 patients of adult age group (18 - 60 

years) of ASA grade of I or II admitted for any 

kind of elective surgeries on upper limb for our 

randomized prospective double blind controlled 

trial. Patients with history or evidence of skin 

infection, injury at supraclavicular site, drug 

allergy, sepsis, pregnancy, upper limb neurological 

deficit, bleeding disorders or patient on 

anticoagulant therapy, other than ASA grade I or II 

and neuromuscular disease were not included in 

this study.  

Randomization was done with the use of sealed 

envelope which contain computer generated 

random numbers. Odd numbers indicate Group R 

and even numbers indicate Group RC. (Computer 

generated random number table is attached here 

with). Double blinding was done for the conducted 

study. Person who is giving block and person 

observing the effect of the block were different and 

were blinded to the drug given to the patients.  

All the patients underwent pre-anaesthetic check up 

before surgery and all the routine and specific 

investigations were noted. The patients were kept 

electively nil per oral for 10 hours before surgery 

and prior to operation patients were explained 

about the procedure and a written informed consent 

taken. Intravenous line secured in all the patients. 

Standard monitors like ECG, NIBP, and pulse-

oximeter were applied and patient’s baseline 

parameters like pulse, blood pressure, respiratory 

rate, SpO2 were recorded. Patients were 

premedicated with:  

Inj. Glycopyrrolate (0.2mg) i.v.  

Inj. Ondansetron (4 mg) i.v.  

Inj. Ranitidine (50 mg) i.v.  

Technique: For performing brachial plexus 

blockade through supraclavicular approach we used 

classical technique. After proper patient positioning 

with the patient supine, the head turned to opposite 

side, and the shoulder depressed, under strict 
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aseptic and antiseptic precautions midclavicular 

point, external jugular vein and subclavian artery 

pulsation were identified. About 1cm above the 

midclavicular point just lateral to subclavian artery 

pulsation, a 23 gauge 1.5 inch needle was 

introduced and directed caudal, downward and 

medially toward the first rib until paraesthesia was 

noted along radial and lunar distribution or motor 

response was elicited. Here anaesthetic solution is 

injected beneath the deep fascia before every 

incremental dose negative aspiration for blood was 

performed to avoid any intravascular placement. 

32ml of respective drug will be injected depending 

on whether patient is allotted to either group R and 

RC. 

Group R: Inj. Ropivacaine (0.5%) - 30ml + Inj. 

Normal Saline 2ml 

Group RC: Inj. Ropivacaine (0.5%) - 30ml + Inj. 

Clonidine   2 µg/kg in 2ml Normal Saline. 

Pulse rate, blood pressure, oxygen saturation and 

respiratory rate were recorded before and after the 

procedure, and there after every 5 min after the 

administration of block till an hour irrespective of 

duration of surgery. Simultaneously patient was 

assessed for any complications like nausea, 

vomiting, chest pain, coughing, convulsion, 

hypotension, bradycardia and respiratory depression. 

Sensory and motor function was evaluated before 

the block and every 2 min for initial 30 min after 

the block, and then every 30 minute till patient 

regains normal sensations after the block. 

Sensory block and analgesia were assessed by 

pinprick, C4 to T2 dermatome and graded 

according to 

0 -   Normal response to pin prick 

1 -   Dull response to pin prick (onset) 

2 -   No response to pin prick (peak) 

Onset time for analgesia was defined as the time 

taken from the end of the injection to the first dull 

response to pinprick in the distribution of any of 

the three sensory nerves in the hand.  

Onset time for sensory blockade was defined as the 

time taken from the end of the injection and the 

complete development of anaesthesia (no sensation 

reported to pinprick) in all three sensory nerves in 

the hand.  

Onset of motor block was assessed by asking the 

patient to do abduction of arm and flexion of 

forearm.  

Motor block was assessed by modified Lovett’s 

grade as  

Grade 6: Normal 

Grade 5: Slightly reduced muscular force  

Grade 4: Pronounced reduction 

Grade 3: Slightly impaired mobility 

Grade 2: Pronounced mobility impairment 

Grade 1: Almost complete paralysis 

Grade 0: Complete paralysis 

Onset time for motor blockade was defined as the 

time from the end of the injection to time when 

patient was unable to abduct arm at shoulder.  

Total duration of motor blockade was defined as 

time interval between onset of motor block and 

complete recovery of motor power. 

Total duration of sensory blockade was defined as 

time interval between onset of sensory block and 

complete recovery of sensation.  

Total duration of analgesia was defined as time 

interval between onset of analgesia and 

requirement of first rescue analgesic.  

When patient feel pain, rescue analgesia was 

administered in the form of Inj. Diclofenac sodium 

1.5 mg/kg intravenously. Evaluation was stopped 

and time for need of first analgesia was noted.  

Both groups were compared for onset and total 

duration of analgesia, sensory and motor blockade. 

All the data were filled up in proforma.  

Statistical Analysis: All the data were recorded in 

Microsoft Excel 2007. Mean as well as Standard 

Deviation (SD) were calculated. Statistical 

difference between two groups was determined 

using “unpaired student t- test”. The results were 

considered significant if P-value is <0.05 and 

considered as highly significant if P-value is < 

0.001. 
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RESULT: Our study includes 60 patients of adult 

age group (18 - 60 years) of ASA grade of I or II. 

60 patients were divided into 2 groups, having 30 

patients each group. 

We observed that Mean time of onset of analgesia 

in Group R was 14.8 ± 0.80 min and in Group RC 

was 10.4 ± 1.37 min, which was comparable and 

statistically highly significant. (p value < 0.001). In 

our study the mean duration of analgesia in Group 

R was 453.66 ± 8.80 min and in Group RC was 583 

± 17.25 min which was statistically highly 

significant (p value < 0.001) Fig. 1. 

In our study mean time of onset of sensory block in 

Group R was 14.8 ± 0.80 min and in Group RC 

was 10.4 ± 1.37 min which was statistically highly 

significant. (p value < 0.001) and mean time of 

duration of sensory block in Group R was 392.16 ± 

7.84 min and in Group RC was 480.5 ± 17.03 min 

which was statistically highly significant (p value < 

0.001) Fig. 2. 

In our study the mean time of onset motor blockade 

in Group R was 18 ± 1.08 min and in Group RC 

was 15.5 ± 1.79 min which was statistically highly 

significant. (p value < 0.001) and mean time of 

duration of motor blockade in Group R was 427.16 

± 8.06 min and in Group RC was 550 ± 16.24 min 

which was statistically highly significant (p value < 

0.001) Fig. 3. 

In our study, blood pressure Fig. 4, pulse rate, 

respiratory rate and oxygen saturation remained 

stable throughout the procedure as they did not 

differ significantly during the study period and no 

statistically significant difference was observed in 

both groups (p value > 0.05). 

  
              FIG. 1: ONSET AND DURATION OF ANALGESIA    FIG. 2: ONSET AND DURATION OF SENSORY BLOCK 

  
        FIG. 3: ONSET AND DURATION OF MOTOR BLOCK         FIG. 4: CHANGE IN MEAN BLOOD PRESSURE 

DISCUSSION: For brachial plexus block a drug 

that has a fast onset, long duration and minimal 

toxicity profile could be an advantage. Bupivacaine 

is a well established long acting local anaesthetic, 

which like all amide anaesthetics has been 

associated with cardiotoxicity when used in high 

concentration or when accidentally administered 

intravascularly. Subsequently it was found that 

propyl derivatives of pipecoloxylidides were less 

toxic than butyl derivatives.  

As with other fields, regional anaesthesia too, has 

undergone major developments, both in techniques 

and drug availability. One of the first local 

anaesthetic agents that emerged as a possible 

replacement for bupivacaine was Ropivacaine. On 

reviewing the literature, present study was 

undertaken to compare effect of Ropivacine with 

clonidine and Ropivacaine alone in brachial plexus 

block via supraclavicular approach for upper limb 

surgical procedures.  
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The dose of ropivacaine varies with the anaesthetic 

procedure, the area to be anaesthetized, the 

vascularity of tissues, degree of muscle relaxation 

required, duration of anaesthesia desired and 

physical condition of patient. Ropivacaine was 

used in doses of 75 - 300 mg in brachial plexus 

block in various studies. In general, the maximum 

dose is 3 mg/kg for ropivacaine. In our study we 

used 30 ml ropivacaine 0.5% and 2 µg/kg body 

weight clonidine for brachial plexus block.  

Rohan B, Singh PY et al., 
14

 (2014) on addition of 

clonidine or lignocaine to ropivacaine for 

supraclavicular brachial plexus block in which 

Patients in all three group received 20 ml of 0.75% 

ropivacaine. In addition to that, patients in 

clonidine group received 1 ml of clonidine (150 

µg) plus 9 ml of saline, patient in lignocaine group 

received 10ml of 2% lignocaine with Adrenaline 

(1:2000000) and patients in the control group 

received 10 ml of saline. They found that earlier 

onset of Analgesia, onset of sensory and motor 

block in clonidine group compared to analgesia 

using Ropivacaine alone. This was similar to our 

study. 

Shobhana Gupta, Hina Niraj Gadani et al., 
15

 

(2015) who studied A comparison between 

ropivacaine 30 ml (0.75%) and ropivacaine 30 ml 

(0.75%) with clonidine 150 μg as an adjuvant in 

brachial plexus block through supraclavicular 

approach. They found that mean onset of analgesia 

was faster in ropivacaine with clonidine group 

which was 4.36 ± 0.81 min than in Ropivacine 

alone group which was 4.84 ± 0.65 min. This was 

similar to our study. Khageswar Raut, Basant 

Kumar Pradhan et al., 
16 

(2015) who studied The 

Effects of two Different Doses of Clonidine as 

Adjuvant to Ropivacaine in Supraclavicular 

Brachial Plexus Block. They found that mean onset 

of analgesia was  faster in group A receiveing 

clonidine 2 µg/kg which was 10.42 ± 505 min than 

group B receiving clonidine 1µg/kg which was 

15.83 ± 6.51. This was similar to our study. 

Chatrath V, Sharan R et al., 
17

 (2015) on 

Comparative evaluation of 0.75% ropivacaine with 

clonidine and 0.5% bupivacaine with clonidine in 

infraclavicular brachial plexus block. Infra-

clavicular block was performed with 30 ml of 

0.75% ropivacaine plus 150 µg clonidine in Group 

R and 30 ml of bupivacaine plus 150 µg clonidine 

in Group B. They found that onset time of 

Analgesia in Group R was 5.80 ± 5.12 min 

compare to Group B which was 4.87 ± 1.46 min. 

This was also similar to our study. 

Birbal Baj, Vandana Tyagi et al., 
18

 (2013) on a 

comparative study of effects of clonidine added to 

ropivacaine versus plain ropivacaine during supra 

clavicular brachial plexus block in which total of 

60 ASA Grade I to IV patient were taken and 

randomly allocated into 2 groups comprising 30 

patients in each. Group I (control group) included 

patients which were given 30 ml of 0.75% 

ropivacaine (225 mg) and Group II (study group) 

included patients which were given 30 ml of 0.75% 

ropivacaine (225 mg) with 0.4 ml (60 μg) 

clonidine. They found that mean duration of 

Analgesia in Group II was 576.96 ± 81.45 min 

which was prolonged than Group I which was 

442.14 ± 86.47 min, mean duration of sensory 

block in Group II was 551.07 ± 84.09 min 

compared to group I which was 422.50 ± 87.75 min 

and mean duration of Motor block in Group II was 

533.75 ± 84.36 min compared to group I which was 

403.39 ± 87.91 min. This was similar to our study. 

Asad Mohammad, Sangeeta Goel et al., 
19

 (2016) 

on Clonidine as an Adjuvant to Ropivacaine in 

Supraclavicular Brachial Plexus Block in which 60 

adult ASA grade I and II patients scheduled for 

upper limb surgeries were randomized to receive 

either 30 ml of 0.5% Ropivacaine + 0.6 ml saline 

(Group R) or 30 ml 0.5% Ropivacaine and 0.6 ml 

(100 μg) of Clonidine (Group RC) in supra-

clavicular block. They found that mean duration of 

analgesia in group RC was 912 ± 75.8 min which 

was prolonged than in group R which was 793 ± 

75.4 min, mean duration of Sensory block in group 

RC was 885 ± 57.8 min compared to group R 

which was 676 ± 48.46 min and mean duration of 

Motor block in group RC was 770 ± 38.9 min 

compared to group R which was 470 ± 38.9 min. 

This was similar to our study. 

Chinar Patel, Hetal Parikh et al., 
20

 (2014) on 

clonidine as adjuvant to 0.75% ropivacaine in 

supraclavicular brachial plexus block for post 

operative analgesia in which Group I patients 

received 40 ml of 0.75% Ropivacaine + 1 ml of 

normal saline and  Group II– patients received the 
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same block with 40 ml of 0.75% Ropivacaine + 2 

µg/kg clonidine. They found that mean duration of 

Analgesia in Group II was 809 ± 101.6 min and in 

Group I was 563 ± 78.05 min which was similar to 

our study. Usha Bafna, Naresh Yadav et al., 
21

 

(2015) on Comparison of 0.5% ropivacaine alone 

and in combination with clonidine in 

supraclavicular brachial plexus block. Patients in 

Group 1 (n = 40) received 28 ml of 0.5% 

ropivacaine and in Group 2 (n = 40) received 28 ml 

of 0.5% ropivacaine with clonidine (2 μg/kg 

bodyweight). They found that mean duration of 

Analgesia in Group 2 was 1016.9 ± 170.1 min 

which prolonged than Group 1 which was 

488±65.04. This was similar to our study. 

Dr. Sidharth Sraban Routray, Dr. Debdas Biswal et 

al., 
22

 (2013) on the effects of Clonidine on 

Ropivacaine in Supraclavicular Brachial Plexus 

Block. They found that mean duration of Analgesia 

in Group A having 150µg Clonidine was 586 ± 

56.8 min which was prolonged than Group B 

(without clonidine) 465.8 ± 62.5 min, mean onset 

time of Sensory block in group A was 10.44 ± 5.7 

min and in group B was 15.85 ± 6.55 min, mean 

duration of Sensory block in group A was 484.15 ± 

63.4 min and in group B was 390.85 ± 72.65 min, 

mean onset time of Motor block in group A was 

14.35 ± 7.8 min and in group B was 18.55 ± 7.64 

min and mean duration of Motor block in group A 

was 550 ± 60.3 min and in group B. This was 

similar to our study. 

Kalyani Nilesh Patil, Noopur Dasmit Singh et al., 
23

 (2015) on Clonidine as an adjuvant to 

ropivacaine - induced supraclavicular brachial 

plexus block for upper limb surgeries in which A 

total of 60 adult patients were randomly recruited 

to two groups of 30 each: Group I: 30 ml 0.75% 

ropivacaine + 1 ml normal saline. Group II: 30 ml 

0.75% ropivacaine + 1 µg/kg clonidine diluted to 

1ml with normal saline. They found that mean 

duration of Analgesia in group II was 878.33 ± 

89.955 min which prolonged than group I which 

was 613.10 ± 51.797 min, mean onset time of 

Sensory block in group II was earlier (4.36 ± 0.81 

min) than Group I (4.84 ± 0.65 min), mean onset 

time of Sensory block in group II was earlier (4.36 

± 0.81 min) than Group I (4.84 ± 0.65 min), mean 

onset time of Motor block in group II was earlier 

(9.83 ± 1.12 min) than Group I (10.85 ± 0.79 min) 

and mean duration of Motor block in group II was 

621.67 ± 46.76 min and in group I was 500.86 ± 

44.58 min. This was similar to our study. 

CONCLUSION: From our study, we concluded 

that addition of Clonidine (2 µg/kg) to 0.5% 

Ropivacaine in supraclavicular brachial plexus 

block has following advantages compare to 0.5% 

Ropivacaine alone. 

1. Faster onset of analgesia, sensory and motor 

blockade 

2. Longer duration of Analgesia, Sensory and 

motor Blockade. 

3. No significant Difference in hemodynamic 

parameters (pulse rate, Blood pressure, SpO2 

and respiratory rate) and no significant side 

effects and complications. 
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