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ABSTRACT 
Background: Brachial plexus block is the commonest form of regional anaesthesia being used for upper limb surgeries 
Bupivacaine and Ropivacaine have been extensively studied & their properties with respect to onset, duration and quality of 
block.Aim: The aim of this study was to compare of onset, duration of sensory-motor block and any adverse effects between 
0.5% Bupivacaine and 0.5% Ropivacaine in brachial plexus block Materials & Methods:A total of 80 patients were 
enrolled and randomized into two groups. Group I with 40 patients was given 30mL of 0.5% bupivacaine and Group II with 
40 patients were given 30 mL of 0.5%, Ropivacaine drugs were used for giving supraclavicular brachial plexus block. 
Parameters assessed were onset and duration of sensory and motor block, duration of analgesia, and any adverse events other 
parameters were assessed. Results: The onset of blockade, both & motor was earlier in Bupivacaine as compared to 

Ropivacaine group. Mean duration of blockade, both sensory & motor and duration of post-operative analgesia was more in 
the Bupivacaine group. Adverse events and hemodynamic status was same in both the groups. Conclusions: Ropivacaine 
was less effective than bupivacaine, regarding onset of blockade, duration of blockade and postoperatively duration of 
analgesia No significant adverse effects were noted in these two groups. 
Key words:Bupivacaine, ropivacaine, sensory block, motor block, brachial plexus block 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Regional anesthesia provides site specific, effective, 

long lasting anesthesia. Brachial plexus block may be 

used as a sole anesthetic agent or as an adjuvant to the 

general anaesthesia. A brachial plexus block for an 

upper limb surgery is commonly used as it helps to 

reduce pain and nausea, thereby resulting in a lesser 

hospital days [1-2].Many different types of approaches 

for a brachial plexus block are used such as 

Supraclavicular approach, Infraclavicular approach 
interscalene approach and Axillary approach. For an 

upper limb surgery, without shoulder involvement, 

Supraclavicular approach is a preferred technique as it 

has a rapid onset, safe and highly effective with good 

motor blockade with post-operative analgesia. It is 

usually referred as the ‘spinal anaesthesia of the upper 

extremity’ as it provides complete anaesthesia to the 

midarm and below region and a high success rate [3-

4].Bupivacaine is frequently used as the local 

anaesthetic for brachial plexus anaesthesia because it 

offers the advantage of providing a long duration of 

action and a favorable ratio of sensory to motor neural 

block [5-6].Bupivacaine has been associated with 

cardiac toxicity when used in high concentration or 

when accidently administered intravenously,which 

was due to dextro-bupivacaine enantiomer [7-

8].Ropivacaine is a new long acting amino-amide local 

anaesthetic agent. It is a monohydrate of the 

hydrochloride salt of 1-propyl- 
2’,6’pipecoloxylidide& is prepared as a pure s-

enantiomer. It differs from bupivacaine in substitution 

of propyl for butyl group on the piperidine group. 

Such changes in molecular formulation hoped that 

ropivacaine would modulate potential cardio toxic 

effect and also improves sensory & motor block 

profiles [9]. Ropivacaine and Levobupivacaine are 

propyl homologues of Bupivacaine. They have low 

lipid solubility, short elimination half time, higher 
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plasma clearance, lesser affinity to cardiac tissues 

than parent drug Bupivacaine. Levobupivacaine is 

also a safe and effective local anaesthetic drug for 

spinal and epidural anaesthesia [10].This type of block 

mainly avoids the untoward effects of general 
anaesthesia like the upper airway instrumentation and 

mainly helps in achieving ideal operating conditions 

by producing muscular relaxation, maintaining stable 

intraoperative hemodynamic condition and 

sympathetic block which reduces postoperative pain, 

vasospasm and edema, analgesia and shortened 

hospital stay and reduced side effects [11].Successful 

regional anaesthesia depends on accurate deposition 

of local anaesthetic around nerves. Previous 

techniques like eliciting paraesthesia or peripheral 

nerve stimulator were dependent on surface 

landmarks for accurate drug deposition [12]. 

 

AIMS & OBJECTIVES: This study was done to 

compare the effectively of bupivacaine and 

ropivacaine as a supraclavicular brachial plexus block 

with regards to the onset, duration and quality of the 

sensory and the motor blockade in upper limb 

surgeries. 

 

MATERIAL AND METHODS 

This prospective study was carried out in Department 

of Anaesthesiology and Critical Care of a tertiary care 
hospital, central India, over a period of 18 months. All 

the subjects undergoing surgery for upper extremity 

using brachial plexus block and fulfilling the 

following inclusion criteria were included in the 

study.  

 

INCLUSION CRITERIA  
 Patients aged between 18-60 years. 

 Scheduled for elective surgery under brachial 

plexus block. 

 No history of allergy or sensitivity to any of the 

studied local anaesthetics. 
 Given written inform consent for the study. 

 ASA grade1 and 2 physical status. 

 

EXCLUSION CRITERIA  
 Previous nerve deformity or brachial plexus 

injury. 

 Hypersensitivity to amide local anesthetics. 

 Local infections. 

 Coagulopathies & uncooperative or unwilling 

patient. 

 
Demographic details, examination findings, 

laboratory and radiological investigations were noted. 

Pre anaesthetic evaluation and fitness done, Fit 

patients were kept nil per orally for 6 hrs before the 

scheduled surgery. The nature of study was explained 

to the patient and his attendants in their own language 

and written informed consent was obtained from the 

patient for participation in present study. A total of 80 

patients were randomly allocated to one of the two 

groups (40 in each group). 

 

Group I: (N=40) Patients proposed to undergo upper 
limb surgery under brachial plexus block using 30 ml 

of 0.5% bupivacaine. 

 

Group II: (N=40) Patients proposed to undergo upper 

limb surgery under brachial plexus block using 30 ml 

of 0.5% ropivacaine.  

 

Under all strict aseptic precautions, patients were 

given USG guided Supraclavicular brachial plexus 

block with any one of the study drugs. 

 
STATISTICAL ANALYSIS: The collected data 

entry was done in Microsoft Excel and analyzed using 

SPSS software version 22. Descriptive statistics were 

represented with percentages; Mean with SD depends 

on nature of the data. p<0.05 was considered as 

statistically significant. 

 

RESULTS 

A total of 80 patients were enrolled in the present 

study, each were randomly allocated into group I and 

group II (40 patients in each group). Group I peoples 

using bupivacaine and group II using ropivacaine. 
General demographic characteristics such as age, 

gender, BMI, ASA status and duration of surgery 

were comparable in both the groups, there is no 

statistically significant difference was found in below 

mentioned variables in both the group (p>0.05) 

[Table:1]. 

 

Table 1: Demographic distribution of study subjects 

Variable Group I (N=40) Group II (N=40) Total P-Value 

Gender    

0.648 Male 23 25 48 

Female 17 15 42 

ASA grade    

0.644 Grade I 26 24 50 

Grade II 14 16 30 

Mean age ± SD (years) 35.62±10.59 34.41±9.14  0.583 

Mean BMI (kg/m2) 24.15 ± 4.28 25.02 ± 5.13  0.412 

Mean Duration of surgery (Min) 93.30 ± 19.45 95.48 ± 24.39  0.659 
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The onset of the sensory blockade was significantly 

lesser in Group I (4.71 ± 0.37 minutes) rather than 

Group II (5.92 ± 1.28 minutes) while there was no 

significant difference in the onset of the motor 

blockade (8.04 ± 1.75 minutes in Group I and 8.22 ± 
2.31 minutes in Group II). The duration of the sensory 

blockage was significantly more in Group I (12.13 ± 

2.10 hours) than Group R (9.14 ± 1.44 hours) and also 

significant difference in the duration of the motor 

blockade (p<0.05). The duration of analgesia was 

11.40 ± 2.07 in Group I and 9.55 ± 1.79 hours in 

Group II, which was statistically significant. (Table: 
2) 

 

Table 2: Comparison of Sensory and motor blockade in both the groups 

Blockade characteristics Group I Group II P value 

Sensory Blockage onset (minutes) 4.71 ± 0.37 5.92 ± 1.28 < 0.05 

Motor Blockage onset (minutes) 8.04 ± 1.75 8.22 ± 2.31 0.434 

Duration of sensory blockade (Hours) 12.13 ± 2.10 9.14 ± 1.44 < 0.05 

Duration of Motor Blockade (Hours) 8.34 ± 0.53 8.92 ± 0.44 < 0.05 

Duration of analgesia (Hours) 11.40 ± 2.07 9.55 ± 1.79 < 0.05 

 

Table 3: Adverse Effects in both groups of study participant 

Adverse Effects Group I (N=40) Group II (N=40) 

Hematoma 3 2 

Pneumothorax 0 0 

Phrenic nerve block 0 0 

Nausea and Vomiting 3 2 

LA toxicity 0 0 

Postoperative paresthesias 0 0 

Bruising 2 1 

 

The VAS score was 0 among the patients of Group I 

for up to 5 hours, in the Group II it was 0 for 2 hours. 

After 4 hours, the VAS was more than 4 in group II 

and around 11 hours for patients in Group I. Rescue 

analgesia was given after 12 hours in these patients 

and in the patients of Group I, it was given after 6 
hours. 

 

DISCUSSION 

Peripheral nerve blocks have become important in 

clinical practice because of their role in post-operative 

pain relief and shortening outpatient recovery. 

Axillary brachial plexus block is one of the most 

widely used regional anesthesia technique for upper 

limb surgeries. It offers many advantages over general 

anesthesia [13]. 

Both the groups were comparable with respect to age, 
gender, BMI, ASA physical status, and duration of 

surgery, in the present study; there was no significant 

difference in the above mentioned demographic 

details of the patients. Similar results was found in 

another study by Rathoreet al. [14], Chauhan et al.[15] 

and Sirisha T, et al. [16]. 

In our study, we found that the onset of sensory block 

was earlier in bupivacaine group and statistically 

significant (p<0.05) than that in ropivacaine group 

which was concordance with the Kim et al. [17] and 

Bangera A et al. [18]. 

Onset of motor blockade was slightly earlier in group 
I then group II, but statistically not significant 

(p>0.05), accordance to the Cline et al.[19] and Noulas 

Net al. [20]. This may be due to the fact that in the 

present study peripheral nerve stimulator guidance 

was used, which enabled targeted drug delivery and 

hence, the difference in the results. 

In current study the duration of sensory block was 

greater in bupivacaine group as compared to 

ropivacaine group, which was statistically significant 

(p<0.05), our finding consistent with the Kaur et al. 
[21], Sejpal NN et al. [22] and Tripathiet al.[23]. 

Present study observed longer duration of motor block 

in bupivacaine group as compared to ropivacaine 

group, our finding was comparable with the 

Akanshaet al. [24] and Wasimet al. [25]. 

These differences may be accounted to the fact that in 

our study, accurate needle localization was 

determined by motor response to a nerve stimulator 

compared with elicitation of paraesthesia, as used in 

other studies. 

Postoperative analgesia was prolonged with 
bupivacaine as compare to the analgesic effect of 

ropivacaine in supraclavicular brachial plexus block, 

similar finding also reported by Barsagade M et al. [26] 

and Anupreetet al. [27]. 

There were no significant differences between 

ropivacaine and bupivacaine group regarding 

hemodynamic and adverse effects such as nausea, 

vomiting, haematoma formation and bruising, 

concordance to the Anita Kumariet al. [28] and 

Priyanshuet al. [29]. 

In present study, no difference in VAS scores between 

two groups was observed at any post-operative time 
interval. Similarly, no significant difference between 

two groups was observed by Thornton et al. [30] and 

Mageswaran[31]. 
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CONCLUSION 

Both ropivacaine and bupivacaine were equally 

effective for brachial plexus block in patients 

undergoing upper limb surgeries. However, 

Ropivacaine is more effective in terms of early onset 
of sensory and motor block, better quality of 

anaesthesia intraoperative and analgesia 

postoperatively as evident by lesser use of number of 

top ups postoperatively without any side effects. Due 

to its better cardiotoxic profile, it has also an 

important edge over bupivacaine for its use in brachial 

plexuses and other regional blocks where the potential 

for intravascular injection exists. 
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