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Abstract: 
Background: Brachial plexus block is widely used for upper limb surgeries, providing effective intraoperative 
anesthesia and postoperative analgesia. Ropivacaine and levobupivacaine are newer long-acting amide local 
anesthetics with improved safety profiles compared to bupivacaine. However, evidence comparing their clinical 
efficacy in brachial plexus block remains limited. 
Aim: To compare the onset, duration, quality of sensory and motor block, duration of analgesia, and adverse 
effects of ropivacaine versus levobupivacaine in brachial plexus block. 
Materials and Methods: This study included 60 patients who underwent upper limb surgery under brachial 
plexus block at Krishnanagar Institute of Medical Sciences, West Bengal, from July 2024 to July 2025. Patients 
were divided into two groups: Group R (ropivacaine) and Group L (levobupivacaine). Block characteristics, 
duration of analgesia, and complications were analyzed statistically. 
Results: Levobupivacaine demonstrated significantly longer duration of sensory and motor block and prolonged 
postoperative analgesia compared to ropivacaine (p < 0.05). Onset time was comparable between groups. No 
major adverse effects were observed. 
Conclusion: Levobupivacaine provides longer duration of anesthesia and analgesia than ropivacaine, making it a 
preferable choice for prolonged upper limb surgeries requiring extended postoperative pain relief. 
Keywords: Brachial Plexus Block, Ropivacaine, Levobupivacaine, Regional Anesthesia, Postoperative 
Analgesia. 
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Introduction

Regional anesthesia techniques, particularly 
brachial plexus block, have gained popularity for 
upper limb surgeries due to superior perioperative 
analgesia, reduced opioid consumption, and 
enhanced patient satisfaction [1]. Advances in local 
anesthetic pharmacology have led to the 
development of safer alternatives to racemic 
bupivacaine, notably ropivacaine and 
levobupivacaine [2]. 

Ropivacaine is the pure S-enantiomer of 
propivacaine and is characterized by lower lipid 
solubility, resulting in reduced cardiotoxicity and 
preferential sensory block over motor block [3]. 
Levobupivacaine, the S-enantiomer of bupivacaine, 
retains anesthetic potency while offering an 
improved cardiovascular and central nervous system 
safety profile [4]. 

Previous studies have demonstrated that both agents 
provide effective anesthesia for peripheral nerve 

blocks; however, differences exist in onset time, 
duration of block, and quality of analgesia [5–7]. 
Some authors report longer analgesia with 
levobupivacaine, while others suggest faster 
recovery and better motor-sensory separation with 
ropivacaine [8–10]. 

Despite these observations, limited data are 
available from tertiary care centers in eastern India 
comparing these agents in real-world clinical 
settings. This study was therefore conducted to 
compare ropivacaine and levobupivacaine for 
brachial plexus block in terms of block 
characteristics, duration of analgesia, and safety 
profile. 

Materials and Methods 

Study Design: An observational study. 

Study Place: Department of Anesthesiology, 
Krishnanagar Institute of Medical Sciences, West 
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Bengal, India (741102). 

Study Duration: One year (July 2024 to July 2025). 

Sample Size: 60 patients. 

Inclusion Criteria 

• Age 18–60 years 
• ASA physical status I–II 
• Undergoing elective upper limb surgery under 

brachial plexus block 

Exclusion Criteria 

• Allergy to local anesthetics 
• Coagulopathy 
• Local infection at block site 
• Pre-existing neurological deficits 

Group Allocation 

• Group R (n = 30): Ropivacaine 
• Group L (n = 30): Levobupivacaine 

Parameters Assessed 

• Onset of sensory block (minutes) 
• Onset of motor block (minutes) 

• Duration of sensory block (hours) 
• Duration of motor block (hours) 
• Duration of postoperative analgesia (hours) 
• Adverse effects 

Statistical Analysis: Data were analyzed using 
SPSS software. Continuous variables were 
expressed as mean ± SD and compared using 
unpaired Student’s t-test. Categorical variables were 
analyzed using the Chi-square test. A p-value <0.05 
was considered statistically significant. 

Results 

A total of 60 patient records were analyzed, with 30 
patients in each group: Group R (ropivacaine) and 
Group L (levobupivacaine). Data completeness was 
adequate for all evaluated parameters. 

Demographic and Baseline Characteristics: The 
demographic variables including age, gender 
distribution, and ASA physical status were 
comparable between the two groups, with no 
statistically significant differences observed (p > 
0.05), indicating homogeneity of study groups 
(Table 1).

Table 1: Demographic and Baseline Characteristics 
Parameter Group R (n=30) Group L (n=30) p-value 
Age (years) 38.4 ± 9.2 39.1 ± 8.7 0.76 
Gender (M/F) 18 / 12 17 / 13 0.79 
ASA I / II 19 / 11 20 / 10 0.78 

 
Onset of Sensory and Motor Block 

The mean onset time of sensory block was 9.6 ± 2.1 
minutes in Group R and 9.2 ± 1.9 minutes in Group 
L. 
The mean onset time of motor block was 12.4 ± 2.8 
minutes in Group R and 11.9 ± 2.5 minutes in Group 
L. 

Although onset was slightly faster in the 
levobupivacaine group, the differences were not 
statistically significant (p = 0.42 for sensory onset; p 
= 0.48 for motor onset), as shown in Table 2 and 
illustrated in Figure 1. 

Duration of Sensory and Motor Block 

The duration of sensory block was significantly 
longer in Group L (9.3 ± 1.4 hours) compared to 
Group R (6.8 ± 1.1 hours), and this difference was 
highly statistically significant (p < 0.001). 

Similarly, the duration of motor block was longer in 
Group L (8.1 ± 1.3 hours) than in Group R (5.9 ± 1.0 
hours), with a statistically significant difference (p < 
0.001). 

These findings are summarized in Table 2 and 
graphically represented in Figure 2.

Table 2: Comparison of Block Characteristics 
Parameter Group R Group L p-value 
Sensory onset (min) 9.6 ± 2.1 9.2 ± 1.9 0.42 
Motor onset (min) 12.4 ± 2.8 11.9 ± 2.5 0.48 
Sensory block duration (h) 6.8 ± 1.1 9.3 ± 1.4 <0.001* 
Motor block duration (h) 5.9 ± 1.0 8.1 ± 1.3 <0.001* 

*Statistically significant 

Duration of Postoperative Analgesia: The mean 
duration of postoperative analgesia was significantly 
prolonged in Group L (10.1 ± 1.6 hours) compared 

to Group R (7.2 ± 1.3 hours). This difference was 
statistically significant (p < 0.001), as detailed in 
Table 3 and depicted in Figure 3.
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Table 3: Duration of Postoperative Analgesia 
Group Duration of Analgesia (hours) p-value 
Group R 7.2 ± 1.3 

 

Group L 10.1 ± 1.6 <0.001* 
*Statistically significant 

Adverse Effects and Complications: No major 
complications such as hypotension, bradycardia, 
local anesthetic systemic toxicity, or neurological 

deficits were documented in either group. Minor 
adverse effects were absent in both groups, and the 
difference was not statistically significant, as shown 
in Table 4.

 
Table 4: Adverse Effects 

Adverse Effect Group R (n=30) Group L (n=30) p-value 
Hypotension 0 0 — 
Bradycardia 0 0 — 
Nausea/Vomiting 0 0 — 
Neurological deficit 0 0 — 

 
Figures  
 

 
Figure 1: Comparison of onset time of sensory and motor block between Group R and Group L 

 

 
Figure 2: Comparison of duration of sensory and motor block between Group R and Group L 
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Figure 3: Comparison of duration of postoperative analgesia between Group R and Group L 

 
Discussion 

The present study demonstrates that both 
ropivacaine and levobupivacaine are effective and 
safe for brachial plexus block. However, 
levobupivacaine provided a significantly longer 
duration of sensory block, motor block, and 
postoperative analgesia. 

Comparable onset times observed in both groups are 
consistent with previous studies by Casati et al. and 
McLeod et al., who reported similar 
pharmacodynamic onset between the two agents 
[11,12]. The prolonged duration of analgesia with 
levobupivacaine may be attributed to its higher 
protein-binding capacity and intrinsic potency 
[13,14]. 

Ropivacaine, while offering a favorable safety 
profile and faster recovery, demonstrated shorter 
duration of motor block, which may be 
advantageous for ambulatory surgeries [15]. 
Levobupivacaine, on the other hand, is better suited 
for prolonged surgical procedures requiring 
extended postoperative analgesia [16–18]. 

The absence of significant adverse effects in both 
groups reinforces the improved safety profiles of 
these S-enantiomer local anesthetics compared to 
racemic bupivacaine [19–21]. Findings from this 
study align with existing literature suggesting 
levobupivacaine as a reliable alternative when 
prolonged analgesia is desired [22–25]. 

Conclusion 

Levobupivacaine provides longer sensory and motor 
blockade and prolonged postoperative analgesia 
compared to ropivacaine in brachial plexus block, 
without increasing adverse effects. Ropivacaine 
remains a suitable option where early motor 
recovery is preferred. 
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