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Abstract 

Background: Spinal anesthesia is a common technique for below umbilical surgeries, with the choice of local 

anesthetic playing a crucial role in patient outcomes. This study aimed to compare the anesthetic efficacy and 

safety of 0.5% hyperbaric Bupivacaine and 0.5% hyperbaric Levobupivacaine for spinal anesthesia in below 

umbilical surgeries.  

Methodology: A prospective randomized study was conducted among patients undergoing elective infraumbilical 

surgeries under spinal anesthesia at Sri Manakula Vinayagar Medical College Hospital were included. They were 

randomly assigned to receive either 0.5% hyperbaric Bupivacaine or 0.5% hyperbaric Levobupivacaine 

intrathecally.  

Results: The level of sensory blockade was comparable between the Bupivacaine and Levobupivacaine groups 

(P = 0.360), indicating similar efficacy in achieving sensory anesthesia. The mean onset time for motor blockade 

was significantly quicker in the Bupivacaine group (3.46 min) compared to the Levobupivacaine group (9.28 

min), with a statistically significant difference (P = 0.001). Similarly, the mean duration of motor blockade was 

longer in the Bupivacaine group (201.40 min) compared to the Levobupivacaine group (181.28 min), with a 

significant difference (P = 0.001). There were no significant differences in heart rate, systolic blood pressure, 

diastolic blood pressure, mean arterial pressure, or oxygen saturation between the Bupivacaine and 

Levobupivacaine groups at various time intervals throughout the study period.  

Conclusion: Both 0.5% hyperbaric Bupivacaine and 0.5% hyperbaric Levobupivacaine demonstrated comparable 

efficacy and safety profiles for spinal anesthesia in below umbilical surgeries. 
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INTRODUCTION 

Intrathecal anaesthesia is usually used for surgeries 

below the umbilicus. [1,2]. The selection of an 

appropriate local anaesthetic agent determines the 

quality, duration and the incidence of potential 

adverse effects [3,4]. This study compares two 

commonly utilized hyperbaric local anaesthetics: 

Levobupivacaine and Bupivacaine, at a 

concentration of 0.5%. Levobupivacaine has 

properties similar to Bupivacaine with fewer 

cardiotoxic effects owing to its lower affinity for 

cardiac sodium channels [5].  

The comparison of these two agents is needed to 

study about the efficacy and safety in intrathecal 

anaesthesia, for surgeries below the umbilicus. 

While both Levobupivacaine and Bupivacaine have 

demonstrated efficacy in this context, a paucity of 

comparative studies exists to delineate potential 

disparities in their clinical outcomes.  

In the perioperative setting, factors like how quickly 

the sensory and motor blockade starts and how long 

it lasts, the stability of blood pressure and heart rate, 

and the likelihood of side effects become extremely 

important [6,7]. Consequently, a deeper 

understanding of the pharmacological disparities 
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between these agents and their clinical ramifications 

assumes pivotal importance for aspiring healthcare 

professionals in the fields of anaesthesia [8]. 

In current medical practice, evaluating 0.5% 

hyperbaric Levobupivacaine to 0.5% hyperbaric 

Bupivacaine in intrathecal anaesthesia in procedures 

below the umbilicus is crucial. By elucidating 

potential variances in anaesthetic efficacy and safety 

profiles, this study attempts to help in clinical 

decision-making processes and advance the 

overarching goal of optimizing patient outcomes.  

MATERIALS AND METHODS 

Study setting: 

The research took place at Sri Manakula Vinayagar 

Medical College and Hospital (SMVMCH) within 

the Department of Anaesthesiology. The study was 

done on patients who underwent below umbilical 

surgeries under spinal anaesthesia. 

Study design: 

The study was conducted as prospective randomized 

study design, as per Good Clinical Practice (GCP) 

guidelines laid by World Health Organization 

(WHO). 

Study Period: 

The study was conducted over a period of one year 

and six months after getting clearance from 

college’s Institutional Ethics Committee (IEC) from 

October 2022 till April 2024. 

Study Sample: 

All the patients who satisfied the inclusion criteria 

in the period of this study were equally divided into 

2 groups and studied. An initial sample population 

of 40 in each group, making a total of 80 participants 

were included in the study. 

Considering the onset time of T10 level of the 

sensorial block between the levobupivacaine and 

bupivacaine group for transurethral surgery in a 

study by Erbay H et al of 5+/-2min and 6+/-1 min 

mean time respectively the sample size for the 

present study was calculated to be 80 (40 in each 

group) at 95% confidence interval, 80% power and 

1:1 ratio distribution among study groups. 

Study Population: 

During the study period, patients scheduled for 

elective surgeries below the umbilicus under spinal 

anaesthesia at Sri Manakula Vinayagar Medical 

College Hospital in Pondicherry participated after 

obtaining consent and receiving clearance from the 

Institutional Ethics Committee. 

Sampling: 

Participants were selected as per the inclusion 

criteria and consecutively enrolled into the study till 

the desired sample size was achieved. 

Randomization: 

It was done by block randomization method with 

block size of 10 with the help of an external person 

not involved in the study (epidemiology unit of the 

Community Medicine department). This was done 

using random allocation software. 

Blinding: 

Double blinded randomized study was done (patient 

and the researcher were blinded). The investigator 

who recorded the data was not aware of the 

participant’s group. The participant did not know to 

which group he/she was being allotted. Sequence 

was handed over to the principal investigator in 

sealed envelope. Decoding was done by the 

statistician. 

Inclusion Criteria --- Patients who underwent 

elective infraumbilical surgeries under spinal 

anaesthesia during the study period, Patients of ASA 

physical status 1 and 2, Patients of either sex, Age 

>18 years or < 60 years, Patients with height more 

than 150 cm.  

Exclusion Criteria: 

Body Mass Index >30, Patients with infection, drug 

allergy, or other known contraindications present for 

spinal anaesthesia. Patients who could not lie 

down/non-co-operative/psychiatric illness, 

Alcoholics. Pregnant / Lactating women, Patients 

who failed spinal and transformed into general 

anaesthesia were excluded from study, Patients who 

refused to participate in the study, Patients with 

height less than 150 cm. 

Study Procedure: 

The study was done at Sri Manakula Vinayagar 

Medical College and Hospital under the Department 

of Anaesthesiology after the approval of the 

institutional ethics and research committee. The 

study was registered in Clinical Trials Registry India 

(CTRI registration number: 
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CTRI/2023/02/0494460). The study design was 

double-blinded randomized trial. Patients who met 

the inclusion criteria were briefed about the study's 

purpose. After receiving informed written consent, 

they were enrolled in the study. Code number was 

put on participant proforma sheet, and decoding was 

done at the end of the study for statistical analysis. 

Pre - operative evaluation 

Detailed history, Age and weight, Basal heart rate 

and Blood Pressure, Haemoglobin, Total and 

differential count, Routine urine examination, Chest 

X-ray, Type of surgery, Airway assessment. 

Patient preparation -- Each patient provided 

written informed consent before participating. 

Patients’ information was recorded in the proforma. 

Patients were then assigned to either Group A or 

Group B through a randomization process. Group A 

received 0.5% hyperbaric levobupivacaine, while 

Group B received 0.5% hyperbaric bupivacaine. 

The drugs were administered by the 

anaesthesiologist according to the sequence and 

code provided to each patient. Regular vital signs 

were monitored and intravenous fluids given. The 

patient and the researcher were blinded. Under strict 

aseptic precautions. Intrathecal block via L3-L4 

intervertebral space was performed using a 23G 

Quincke’s spinal needle. After a free flow of CSF, 

0.5% hyperbaric Bupivacaine/Levobupivacaine 3cc 

was injected intrathecally at the rate of 

0.2m1/second. Then patient was put in a supine 

position and their vital signs were continuously 

monitored until the surgery was completed. The 

sensory and motor blockade were evaluated every 2 

minutes until the highest level of block was 

achieved. Sensory blockade was assessed every 2 

minutes post-injection by pin-prick until a stable 

sensory level was achieved for the next 20 minutes 

and scored on a three-point scale in the dermatomes 

(Score 2: sharp pain, score 1: blunt pain, Score 0: no 

pain). Once sensory blockade began, the highest 

level of sensory blockade was recorded. Using the 

pinprick method every 15 minutes, two segment 

regression time was noted. Motor blockade was 

evaluated using the Modified Bromage scale. It was 

assessed every 5 minutes until the maximum motor 

block was achieved, and then the time it took for 

normal motor function to return was recorded.  

Hemodynamic parameters were recorded till 180 

minutes after the drug was administered. These 

parameters included systolic and diastolic blood 

pressure, mean arterial pressure (MAP), heart rate, 

and oxygen saturation. A heart rate below 50 bpm 

was managed with intravenous atropine 0.6 mg, 

while hypotension was managed with intravenous 

ephedrine 6 mg. Adverse reactions such as 

respiratory depression, bradycardia, hypotension, 

dizziness, nausea, and vomiting were noted. Any 

adverse drug reactions were reported to the ethics 

committee within 24 hours of occurrence. 

Figure 6: Consort flowchart for the study. 
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Sampling technique 

Patients were divided into two groups 40 each by 

block randomization technique. Group A - Patient 

receiving 0.50% hyperbaric Levobupivacaine. 

Group B - Patient receiving 0.5% hyperbaric 

Bupivacaine. Method: Block randomization. Block 

size: 10, Total number of blocks:8. The 

randomization sequence was done by individual 

from the Epidemiology unit. It was then provided to 

the investigator in sealed opaque envelopes which 

was opened in sequential order to decide type of 

block.  

Data collection tool -- motor block assessed by 

Modified Bromage Scale, sensory block assessed by 

pinprick test, vitals like (pulse, BP, RR) assessed 

intra operatively, side effects of the bupivacaine and 

levobupivacaine assessed. 

Statistical analysis -- Epi Info software, version 

7.2.1.0, was used for data input. The statistical 

analysis was performed with version 24.0 of SPSS. 

The mean and standard deviation were used to 

characterize the study variables. When comparing 

quantitative variables, the two-tailed independent 

sample t-test was employed; when comparing 

qualitative variables, the Chi-squared test was 

utilized. P value of <0.05 was considered 

significant. 

Description of drugs used in the two groups: 

Group A received 0.5% Hyperbaric 

Levobupivacaine & Group B received 0.5% 

Hyperbaric Bupivacaine. 

RESULTS 

The data was collected from a total of 80 study 

participants, 40 participants each in the Bupivacaine 

(B) and Levobupivacaine (L) groups respectively.  

Table 1: Comparison of demographic profile 

between two groups. 

Variable Group B 

(n=40) 

GROUP L 

(n=40) 

P-

value 

Age in years 48.05 40.45 0.003 

Height in cm 160.03 161.25 0.576 

Weight in 

Kg 

64.40 63.39 0.848 

ASA 1 5 22 0.001 

ASA 2 35 18 

Gender distribution was identical in both groups, 

with each group consisting of 50% males and 50% 

females (χ² = 0.000, p = 1.000). Chi-square test 

revealed notable disparity in the ASA classifications 

between the B and L groups. ( P = 0.001) 

Table 2: Comparison of results of spinal 

anaesthesia between two groups. 

Variable Group 

B 

(n=40) 

GROUP 

L (n=40) 

P-

value 

Onset of motor 

blockade in 

minutes 

3.46 9.28 0.001* 

Duration of 

motor blockade 

in minutes 

201.40 181.28 0.001* 

Level  

of 

sensory 

blockade 

T6 22 18 0.360 

T8 17 22 

T10 1 0 

Two segment 

regression time 

in minutes 

105.68 102.62 0.253 

 

Level of sensory blockade was comparable between 

the Bupivacaine and Levobupivacaine groups (P = 

0.360). The mean onset time for motor blockade 

were significantly quicker in the Bupivacaine group 

(3.46 min) when compared to the Levobupivacaine 

group (9.28 min) with a P value of 0.001. Similarly, 

the mean duration of motor blockade was longer in 

the Bupivacaine group (201.40 min) when 

compared to the Levobupivacaine group (181.28 

min) with a P value of 0.001. 

Table 3 Comparison of complication between two 

groups. 

Complications Group B 

(n=40) 

Group L 

(n=40) 

P value 

Bradycardia 0 0 1.000 

Hypotension 8 1 0.013 

Respiratory 

depression 

0 0 1.000 

Nausea and 

vomiting 

0 1 0.314 
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Incidence of complications such as bradycardia, 

respiratory depression, nausea and vomiting were 

similar between the two groups, with no statistically 

significant differences observed (P > 0.05). 

However, hypotension was found to be more in the 

bupivacaine group (P = 0.013) 

Figure 1 comparison of haemodynamic 

parameters between two groups. 

 

No significant differences in heart rate, systolic 

blood pressure, diastolic blood pressure, mean 

arterial pressure, or oxygen saturation between the 

Bupivacaine and Levobupivacaine groups at various 

time intervals throughout the study period. 

DISCUSSION 

The study was conducted to compare the anaesthetic 

efficacy of 0.5% hyperbaric Levobupivacaine with 

0.5% hyperbaric Bupivacaine for intrathecal 

anaesthesia in below umbilical surgeries. A 

prospective study was designed involving 80 

participants, evenly distributed into two groups: the 

Bupivacaine (B) group and the Levobupivacaine (L) 

group, each comprising 40 patients. The objective 

was to evaluate the onset, duration, and quality of 

sensory and motor blockade, as well as 

hemodynamic effects and complications associated 

with the administration of these two local 

anaesthetics. 

The significance of this study lies in the clinical 

decision-making process regarding the selection of 

the most suitable local anaesthetic agent for spinal 

anaesthesia in surgeries below the umbilicus. 

Bupivacaine and levobupivacaine are both widely 

used for intrathecal anaesthesia due to their long 

duration of action and favourable safety profiles. 

However, the comparative efficacy and safety of 

these agents in this specific surgical population have 

not been thoroughly investigated. 

Demographic characteristics: 

The comparison of demographic characteristics 

between the two study groups, namely age, height, 

weight, and gender distribution, is crucial in 

understanding the baseline characteristics of the 

study population and ensuring the comparability of 

the groups. In our investigation, we observed 

notable differences in age distribution between the 

Bupivacaine (B) (mean age = 48.05 years) and 

Levobupivacaine (L) (mean age = 40.45 years) 

groups, with the mean age being significantly higher 

in the Bupivacaine group. Advancing age is 

associated with physiological changes that may 

affect drug metabolism and hemodynamic 

stability.Previous studies [21, 24] have reported 

similar findings, highlighting the importance of 

considering age as a potential confounding factor in 

comparative studies of anaesthetic agents. 

Furthermore, our analysis of gender distribution 

revealed no significant differences between the 

Bupivacaine and Levobupivacaine groups, with an 

equal distribution of males and females in both 

groups. While gender-based disparities in 

anaesthesia outcomes have been reported in some 

studies [22, 27], our findings suggest that gender 

may not be a significant confounding factor in the 

comparison of bupivacaine and levobupivacaine for 

spinal anaesthesia in below umbilical surgeries. 

Comparative studies investigating the demographic 

characteristics of patients undergoing spinal 

anaesthesia with bupivacaine and levobupivacaine 

have yielded inconsistent results. Some studies [25, 

29] have reported similar age distributions between 

the two groups, while others [21, 24] have noted 

differences in age and gender distribution similar to 

our findings.  

ASA category: 

In our study, we observed significant differences in 

ASA classification between the Bupivacaine (B) and 

Levobupivacaine (L) groups, with a higher 

proportion of patients classified as ASA category 1 
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in the Levobupivacaine group (81.5%) compared to 

the Bupivacaine group (34%). This discrepancy in 

ASA classification may reflect variations in the 

baseline health status and comorbidity burden 

among patients [41, 42]. 

Onset and duration of motor blockade: 

We found significant differences in these 

parameters when comparing the onset and duration 

of motor blockage between the levobupivacaine (L) 

and bupivacaine (B) groups in our investigation. 

With a p-value of 0.001, the bupivacaine group saw 

a substantially faster start of motor blockage (3.46 ± 

1.23 minutes) than the levobupivacaine group (9.28 

± 3.69 minutes).  Similarly, the duration of motor 

blockade was significantly longer in the bupivacaine 

group (201.40 ± 14.22 minutes) compared to the 

levobupivacaine group (181.28 ± 21.14 minutes) 

with a p-value of 0.001. 

These findings are consistent with previous research 

[24, 25] indicating that bupivacaine typically results 

in a faster onset of motor blockade, but longer 

duration compared to levobupivacaine. The faster 

onset of motor blockade with bupivacaine may be 

attributed to its higher lipid solubility and faster 

onset of action compared to levobupivacaine. On the 

other hand, the shorter duration of motor blockade 

with levobupivacaine may be due to its shorter 

elimination half-life and lower degree of protein 

binding, leading to more rapid clearance from the 

central nervous system [43]. 

The mean onset time for motor blockade were 

significantly quicker in the Bupivacaine group (3.46 

min) when compared to the Levobupivacaine group 

(9.28 min) with a P value of 0.001. Similarly, the 

mean duration of motor blockade was longer in the 

Bupivacaine group (201.40 min) when compared to 

the Levobupivacaine group (181.28 min) with a P 

value of 0.001. [44,45] 

Level of sensory blockade: 

In our investigation of the level of sensory blockade 

between bupivacaine (B) and levobupivacaine (L) 

groups, we found comparable outcomes with no 

significant differences observed (p = 0.360). The 

distribution of sensory blockade was similar 

between the two groups, with the majority of 

participants experiencing blockade at the T6 and T8 

dermatomal levels. Notably, there was a single 

participant in the bupivacaine group who achieved 

sensory blockade up to the T10 level, while none in 

the levobupivacaine group reached this extent. 

Comparing our findings with previous research [27, 

31], which also examined the level of sensory 

blockade between bupivacaine and levobupivacaine 

groups, our results align with the existing literature. 

Consistent trends suggest that both local 

anaesthetics offer comparable levels of sensory 

blockade in below umbilical surgeries. This parity 

in sensory blockade distribution implies that both 

bupivacaine and levobupivacaine are effective 

choices for achieving adequate surgical anaesthesia 

in this patient population [45]. 

Two segment regression time:  

Our investigation into the two-segment regression 

time, comparing bupivacaine (B) and 

levobupivacaine (L) groups, revealed no statistically 

significant difference in mean regression times (p = 

0.253). The mean regression time for the 

bupivacaine group was 105.68 minutes, while for 

the levobupivacaine group, it was 102.62 minutes. 

Although the difference was not statistically 

significant, there was a trend towards a slightly 

longer regression time in the bupivacaine group. 

Comparing these findings with prior studies [23, 

24], we observed consistent trends indicating 

similar regression times between bupivacaine and 

levobupivacaine groups [46]. 

Hemodynamic effects: 

On analysing heart rate, we observed no significant 

difference between the bupivacaine (B) and 

levobupivacaine (L) groups at any time point (p > 

0.05). These findings are consistent with previous 

studies [26, 29] that also reported comparable heart 

rates between patients receiving either bupivacaine 

or levobupivacaine for spinal anaesthesia. While our 

study found no significant differences in heart rate 

between patients receiving bupivacaine or 

levobupivacaine [47].  

Regarding SBP, our findings revealed a statistically 

significant difference at different time intervals 

between the two groups. SBP in the bupivacaine 

group was considerably lower at 6 minutes than in 

the levobupivacaine group (p = 0.008). This result 

contrasts with earlier studies [32], which found no 

appreciable variation in SBP between the two 

groups receiving local anaesthetic. Likewise, 

notable variations were noted for DBP at various 
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intervals. Notably, at 6 minutes, DBP was 

significantly lower in the bupivacaine group 

compared to the levobupivacaine group (p = 0.029). 

These findings deviate from those of a previous 

study [34], which found no significant disparity in 

DBP between the two groups. Changes in SBP and 

DBP reflect the vascular response to anaesthesia-

induced sympathetic blockade. A decrease in SBP 

and DBP, as observed in the bupivacaine group at 

specific time points, may indicate hypotension, 

reducing myocardial oxygen delivery and 

potentially leading to myocardial ischemia or other 

cardiovascular complications [48, 49].  

Regarding MAP, our study revealed no statistically 

significant difference between the bupivacaine and 

levobupivacaine groups at any time point (p > 0.05). 

These results are in line with existing literature [28, 

35], which consistently reported similar MAP 

values between patients receiving bupivacaine or 

levobupivacaine for spinal anaesthesia. Although 

our study did not find significant differences in 

MAP between the two groups, maintaining MAP 

within normal range is critical for preserving organ 

function and preventing perioperative 

complications, such as acute kidney injury or 

cerebral hypoperfusion [50].  

Lastly, analysing SpO2, we found no significant 

difference between the two groups at any time 

interval (p > 0.05). This finding aligns with previous 

studies [27, 30]. Close monitoring of SpO2 remains 

essential throughout the intraoperative period to 

promptly detect and address any respiratory 

insufficiency or airway obstruction. Continuous 

pulse oximetry monitoring minimizing the risk of 

hypoxemia-related complications [51, 52]. 

Postoperative complications: 

In our study hypotension occurred more frequently 

in the bupivacaine group (88.9% vs. 11.1%, P = 

0.013). This discrepancy aligns with previous 

research [29] that demonstrated a higher incidence 

of hypotension with bupivacaine due to its greater 

cardiovascular depressant effects compared to 

levobupivacaine. The vasodilatory properties of 

bupivacaine can lead to a more pronounced decrease 

in systemic vascular resistance, resulting in 

hypotension in vulnerable groups [53, 54]. 

In contrast, no cases of bradycardia were observed 

in either group in our study, indicating a similar 

cardiovascular stability profile between bupivacaine 

and levobupivacaine. This finding is consistent with 

the results of Goyal A et al. [28]. 

Respiratory depression, another potential 

complication of intrathecal anaesthesia, was not 

observed in either group in our study, corroborating 

the safety of both bupivacaine and levobupivacaine 

in terms of respiratory function. This finding is 

consistent with the results of several previous 

studies [22, 25, 27] that reported minimal 

respiratory depression. 

The occurrence of vomiting was comparable 

between two groups with no significant difference 

observed. This finding contrasts with the results of 

Bremerich DH et al. [32], which reported a higher 

incidence of nausea and vomiting with bupivacaine 

compared to levobupivacaine.                                                        

Conclusion:  

Both 0.5% hyperbaric Bupivacaine and 0.5% 

hyperbaric Levobupivacaine demonstrated 

comparable efficacy and safety profiles for spinal 

anaesthesia in below umbilical surgeries.  

Limitations of the study: 

1. Single-Centre Study: The study was conducted 

at a single center, which may limit the 

generalizability of the findings to other 

healthcare settings. 

2. Short Follow-up Period: The study's follow-up 

period was relatively short, focusing primarily 

on intraoperative and immediate postoperative 

outcomes.  

3. Patient Population: The study may have lacked 

diversity in its patient population, potentially 

limiting the generalizability of the findings to a 

broader demographic group.  

4. Exclusion of Certain Patient Groups: The study 

may have excluded patients with specific 

medical conditions or anatomical considerations 

that could affect the response to spinal 

anesthesia with Bupivacaine or 

Levobupivacaine.  

5. Confounding Variables: Despite efforts to 

control for confounding variables through 

randomization and standardized protocols, 

residual confounding may still exist.  
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