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Abstract:  
Background: Spinal anaesthesia is a common regional technique used in lower limb surgeries. The choice of local 
anaesthetic significantly impacts patient outcomes, safety, and side effect profiles. This study compares the 
efficacy, safety, and patient outcomes between Bupivacaine Heavy and Levobupivacaine Heavy for spinal 
anaesthesia. 
Methods: A prospective observational study was conducted at MM Medical College & Hospital, Solan, Himachal 
Pradesh, over 18 months. A total of 218 patients aged 18-60 years with ASA I/II status were included. Patients 
received either 3 ml of 0.5% Bupivacaine Heavy (Group B, n=109) or 3 ml of 0.5% Levobupivacaine Heavy (Group L, 
n=109) based on clinical judgment. Primary outcomes included the duration of effective anaesthesia, while 
secondary outcomes assessed onset times, the need for rescue analgesia, incidence of side effects, and 
hemodynamic stability. 
Results: The onset of sensory block was 4.82 ± 1.47 minutes in Group B and 4.96 ± 1.44 minutes in Group L. Motor 
block onset was faster with Bupivacaine (7.33 ± 1.92 minutes) compared to Levobupivacaine (8.23 ± 1.83 minutes). 
Duration of sensory block was longer with Levobupivacaine (194 ± 19.5 minutes) versus Bupivacaine (188 ± 21.2 
minutes). Hypotension (80.7%) and bradycardia (65.1%) were significantly higher in the Bupivacaine group 
compared to Levobupivacaine (9.2% and 14.7%, respectively). 
Conclusions: Both Bupivacaine Heavy and Levobupivacaine Heavy provide effective spinal anaesthesia. 
Levobupivacaine demonstrated comparable efficacy with a lower incidence of cardiovascular side effects, making 
it a safer option for patients with potential hemodynamic instability. 
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1. Introduction 
Spinal anaesthesia, also known as spinal block or 
subarachnoid block, is a form of regional anaesthesia 
involving the injection of a local anaesthetic into the 
subarachnoid space around the spinal cord [1]. This 
technique has gained significant importance in 
modern-day anaesthesiology due to its distinct 
advantages and applications in various surgical 
procedures [2]. Spinal anaesthesia works by 
temporarily blocking the conduction of nerve 
impulses in the spinal nerves located in the 
subarachnoid space [1]. When a local anaesthetic is 
injected into this space, it diffuses into the spinal 
nerve roots and spinal cord, causing a reversible block 
of nerve conduction. This results in the loss of 
sensation, motor function, and autonomic nervous 

system activity in the body areas supplied by these 
nerves [1]. The level of anaesthesia depends on the 
amount and concentration of the anaesthetic agent 
used, as well as the patient's position during and after 
the injection [3]. 
Local anaesthetics are medications used to block the 
conduction of nerve impulses, thereby producing a 
temporary loss of sensation and muscle function in 
the desired area [4]. The choice of local anaesthetic is 
crucial, as it determines the onset, duration, 
intensity, and segmental spread of the anaesthesia, 
as well as the potential side effects [4]. Local 
anaesthetics can be broadly categorized into two 
groups based on their chemical structure: amino 
amides and amino esters [4]. Commonly used local 
anaesthetics in spinal anaesthesia include lidocaine, 
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bupivacaine, ropivacaine, and tetracaine. 
The onset time varies among local anaesthetics, 
influencing how quickly the surgical procedure can 
begin [5]. The duration of action is critical for 
matching the length of anaesthesia to the surgical 
procedure. The potency and lipid solubility of the 
anaesthetic influence the quality of the nerve 
blockade [5]. Each local anaesthetic has a unique side 
effect profile. For example, bupivacaine is associated 
with higher cardiotoxicity, while tetracaine has a 
higher risk of allergic reactions [6]. Individual patient 
factors such as age, weight, comorbidities, and 
specific surgical requirements also influence the 
choice of local anaesthetic. The choice of local 
anaesthetic in spinal anaesthesia must be tailored to 
the specific needs of the patient and the 
requirements of the surgery [7]. 
Anaesthesiologists must consider factors such as the 
desired onset and duration of anaesthesia, the 
required intensity of the nerve block, the patient's 
medical history, and potential allergic reactions. 
Additionally, the dose and concentration of the local 
anaesthetic must be carefully calculated to achieve 
the desired effect while minimizing the risk of toxicity. 
Bupivacaine and Levobupivacaine are among the 
commonly used local anaesthetics in spinal 
anaesthesia. Each of these agents has distinct 
pharmacological properties and clinical effects.  
i) Bupivacaine Heavy: A widely used long-acting 

local anaesthetic known for its potent analgesic 
and sensory blockade. The 'Heavy' formulation 
includes a glucose additive, increasing the 
specific gravity of the solution, allowing for more 
predictable spread in the cerebrospinal fluid [8]. 

ii) Levobupivacaine Heavy: The S-enantiomer of 
bupivacaine, Levobupivacaine Heavy is believed 
to have a safer cardiotoxicity profile compared to 
Bupivacaine while providing similar analgesic 
efficacy [9]. 

An observational study would provide empirical data 
on how these drugs compare in real-world clinical 
settings. These agents differ in their ability to provide 
differential blockade (separation between sensory 
and motor blockade). Understanding these 
differences is crucial for surgeries where motor 
function preservation is desirable. The aim of the 
study is to evaluate and compare the efficacy, safety, 
and patient outcomes associated with the use of 
Bupivacaine Heavy, and Levobupivacaine Heavy in 
spinal anaesthesia for surgical procedures.  
2. Material and Methods: 

• Study Design: A 1:1 comparative, single centre, 
hospital-based, prospective observational study 

[10]. 

• Study Setting: The present study was conducted 
at the Department of Anaesthesiology, MM 
Medical College & Hospital, Solan, Himachal 
Pradesh.  

• Ethical Clearance: The present study was 
conducted according to the rules and framework 
under Declaration of Helinski. The study protocol 
was approved by the Institute’s Ethics Committee 
on Human Research.  

• Study Duration: The total duration of study 
spanned 18 months (from January 2022-June 
2023)-segmented into three distinct phases to 
ensure thorough planning, execution, and 
analysis.  

• Study Outcome: The primary outcome of the 
study was the duration of effective anaesthesia, 
defined as the time from administration of the 
spinal anaesthetic to the return of sensory 
function and motor function.  

• Secondary Outcomes 
i) Onset Time of Anaesthesia: Measured as the 

time from injection to the loss of sensation at the 
T10 dermatome. 

ii) Time to First Analgesic Request: This outcome 
measures the time from the end of surgery to the 
patient's first request for additional pain relief, 
indicating the residual analgesic effect of the 
spinal anaesthetic. 

iii) Incidence of Adverse Effects: The frequency and 
type of adverse effects, such as hypotension, 
bradycardia, nausea, vomiting, itching, and 
urinary retention, were recorded to evaluate the 
safety profile of each anaesthetic. 

iv) Hemodynamic Stability: The incidence of 
significant changes in blood pressure and heart 
rate during and immediately after the surgical 
procedure was monitored as a measure of each 
anaesthetic’s impact on cardiovascular stability. 

• Study Participants: All patients who underwent 
surgery under spinal anaesthesia. 

Inclusion Criteria 
i) Patients giving written informed consent.  
ii) Adult patients aged between 18-60 yrs. (Both Sex 

included).  
iii) ASA I and ASA II physical status (American Society 

of Anaesthesiologist).  
iv) Scheduled for elective and emergency below 

umbilical surgeries.  
v) Patients induced spinal anaesthesia with one of 

the study drugs.  
 
 

http://www.neuroquanotology.com/


www.neuroquanotology.com eISSN: 1303-

5150 

Neuroquantology | February 2025 | Volume 23 | Issue 01 | Page 208-217| Doi: 10.14704/nq.2025.23.1.NQ25023 
Dr. Aruna Sharma, A Comparative Study of Efficacy and Safety of Bupivacaine Heavy and Levobupivacaine Heavy in Spinal Anaesthesia for Lower Limb 

Surgeries 

 

210  
 

 

Exclusion Criteria 
i) Patient’s refusal. 
ii) Patients with ASA physical status III or more. 
iii) Pregnant women. 
iv) History of allergy to Anaesthetic drugs.  
v) Patients who needed supplementation with 

General Anaesthesia. 
vi) Patchy or inadequate analgesia. 
vii) Patients with coagulation abnormalities, sepsis. 
viii) Patients with compromised cardio-pulmonary 

profile. 
ix) Patients with multiple trauma and acute spinal 

cord injuries. 

• Sample Size: The total sample size for the present 
study was 218 participants-109 participants in 
each of the two study groups [11]. 

• Study Group 
i) Group B: 3 ml Bupivacaine heavy 0.5%.  
ii) Group L: 3 ml Levobupivacaine heavy 0.5%. 

• Allotment to Study Group: The choice of spinal 
anaesthetic (Bupivacaine Heavy, 
Levobupivacaine Heavy) was based solely on 
clinical decision-making by the attending 
anaesthesiologists. Factors influencing this 
decision included the patient's medical history, 
physical status, the expected duration of the 
surgery, and any specific patient or surgeon 
preferences. This approach reflected real-world 
clinical practice, where the selection of an 
anaesthetic agent is tailored to individual patient 
needs. Once the anaesthetic agent was chosen 
and administered, participants were 
automatically allotted to one of the two study 
groups corresponding to the anaesthetic they 
received: the Bupivacaine Heavy group and the 
Levobupivacaine Heavy group. All participants, 
regardless of the study group to which they were 
allotted, received the same standard of care and 
were subject to the same data collection and 
follow-up procedures. This ensured that any 
differences observed between the groups could 
be attributed to the anaesthetic agents' effects 
rather than variations in care or data collection 
methods.  

• Sampling Methodology: This study employed a 
non-random convenience sampling strategy to 
select participants. The attending 
anaesthesiologists and surgical teams identified 
potential candidates for the study. Patients who 
meet the eligibility criteria and express interest in 
participating were approached for informed 
consent and enrolled in the study.  

• Participant’s Recruitment: Patients admitted in 

the preoperative ward for elective surgery 
consultations were briefly informed about the 
study's aims and procedures. Interested patients 
were then provided with detailed study 
information and consent forms.  

• Obtaining Informed Consent: Prior to participant 
recruitment, informed consent documents were 
prepared in both English and Hindi. After the 
initial eligibility assessment based on the study's 
inclusion and exclusion criteria, eligible patients 
were briefly introduced to the study. The clinical 
team emphasized the voluntary nature of 
participation and assured confidentiality and the 
right to withdraw from the study at any point 
without affecting their medical care. Once 
participants fully understood the study and 
expressed their willingness to participate, they 
were asked to sign the informed consent 
document. Participants were made aware that 
their participation would not influence the choice 
of anaesthetic they received, which was decided 
based on clinical need. 

• Data Collection Procedures 
i) Pre-operative Assessment: Before undergoing 

spinal anaesthesia, each participant underwent a 
detailed pre-operative assessment. This process 
involved collection of demographic information 
such as age, gender, weight, and height and a 
thorough review of the participant's medical 
history, including any pre-existing conditions, 
medications, allergies, and previous reactions to 
anaesthesia. The surgical team also evaluated the 
participant's physical status according to the 
American Society of Anaesthesiologists (ASA) 
classification system.  

ii) Anaesthesia Administration: On the day of the 
surgery, the assigned anaesthetic (Bupivacaine 
Heavy or Levobupivacaine Heavy) was 
administered in the spinal region by an 
experienced anaesthesiologist. The exact time of 
administration was noted to the second. Dosage 
details, including the concentration and volume 
of the anaesthetic agent, were meticulously 
recorded. Adjunct medications, such as those for 
sedation or nausea prevention, were also 
documented. The procedure's sterility, needle 
gauge used for the spinal block, and the number 
of attempts for successful administration were 
recorded, providing insights into the procedural 
aspects of each anaesthetics’ administration. 

iii) Intra-operative Monitoring: Throughout the 
surgery, participants were monitored 
continuously. Key observations included the time 
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to achieve complete sensory and motor 
blockade, the level of blockade achieved 
(determined by the loss of sensation in 
dermatomes), and hemodynamic parameters 
such as blood pressure, heart rate, and oxygen 
saturation. Any intra-operative interventions, 
such as the need for additional analgesics or 
fluids, were also recorded.  

iv) Post-operative Evaluation: After the surgery, 
participants were moved to a recovery area 
where the initial post-operative assessment took 
place. The first assessment recorded was the time 
to return of sensation and motor function. Pain 
levels were evaluated at predetermined intervals 
using the Visual Analog Scale (VAS), with the first 
assessment occurring upon return of sensation 
and subsequent assessments at 1, 2, 4, 6, 12, and 
24 hours post-operatively. Any side effects, such 
as nausea, vomiting, itching, or urinary retention, 
were carefully noted. The need for rescue 
analgesia and the time to first request were also 
documented. Participants' satisfaction with their 
pain management was assessed before discharge 
using a standardized questionnaire.  

v) Sensory Function Evaluation: The assessment of 
sensory function was based on the participant's 
ability to perceive touch and pain in specific 
dermatomes. This was determined using a two-
pronged approach: 

vi) Touch Sensation: A cotton wad or soft brush was 
gently applied to the skin, starting from the lower 
extremities, and moving upwards, to determine 
the highest level of blocked sensation. 
Participants were asked to indicate when they 
could feel the touch, comparing the sensation to 
the unaffected area outside the anaesthetic 
region. This test was performed bilaterally to 
ensure consistency and accuracy. 

vii) Motor Function Evaluation: Motor function 
recovery was assessed using the Bromage Scale, 
a widely recognized method for grading motor 
block in patients who have received spinal 
anaesthesia. The scale consists of four grades: 

• Grade 0: No motor block (full flexion of knees and 
feet). 

• Grade 1: Inability to raise extended legs but able 
to move knees and feet (partial block). 

• Grade 2: Inability to raise extended legs and 

move knees, but able to move feet (almost 
complete block). 

• Grade 3: No movement at all, indicating complete 
motor block. 

Participants were asked to attempt movements as 
per the Bromage Scale criteria at the same intervals 
used for sensory evaluation. The attending clinician 
or a trained research assistant documented the 
Bromage score at each time point, providing a 
systematic record of motor function recovery. Both 
sensory and motor function evaluations were crucial 
for understanding the differential effects of the two 
anaesthetic agents on the duration and quality of 
spinal anaesthesia. These assessments were carefully 
documented, ensuring the reliability of the data 
collected for subsequent analysis.  

• Statistical Data Analysis: Means and standard 
deviations were calculated for continuous 
variables, such as age and duration of surgery, 
while frequencies and percentages were used to 
describe categorical variables, such as gender and 
the type of surgical procedure.  

• Funding: There was no external funding for this 
study. Furthermore, participants in the study 
were informed from the outset that they would 
not receive financial compensation for their 
involvement.  

3. Results 
The mean age for both the Bupivacaine Heavy and 
Levobupivacaine Heavy groups was 42.4 years, with 
standard deviations of 9.86 and 9.46, respectively. 
The mean BMI was slightly lower in the Bupivacaine 
group (24.5 ± 3.36) compared to the Levobupivacaine 
group (26.2 ± 3.2). In terms of gender distribution, the 
Bupivacaine group comprised 48.6% females and 
51.4% males, while the Levobupivacaine group had 
43.1% females and 56.9% males. Regarding the type 
of surgeries performed, the distribution was 
comparable across both groups. In the Bupivacaine 
group, 15.6% underwent hip surgeries, 26.6% 
proximal femur surgeries, 18.3% distal femur 
surgeries, 25.7% knee surgeries, and 13.8% below-
knee surgeries. In the Levobupivacaine group, the 
proportions were 18.3% for hip surgeries, 22.9% for 
proximal femur surgeries, 21.1% for distal femur 
surgeries, 18.3% for knee surgeries, and 19.3% for 
below-knee surgeries. 
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Table 1: Characteristics of Participants 

 Type of LA 

 Bupivacaine (0.5%) (n=109) Levobupivacaine (0.5%) (n=109) 

Age (Mean, SD) 42.4 9.86 42.4 9.46 

BMI (Mean, SD) 24.5 3.36 26.2 3.2 

Female (n, %) 53 48.6 47 43.1 

Male (n, %) 56 51.4 62 56.9 

ASA Grade (n, %) 

I 55 50.5 52 47.7 

II 54 49.5 57 52.3 

Type of Surgery (n, %) 

Hip 17 15.6 20 18.3 

Proximal Femur 29 26.6 25 22.9 

Distal Femur 20 18.3 23 21.1 

Knee 28 25.7 20 18.3 

Below Knee 15 13.8 21 19.3 

 
Table 2: Distribution of Participants based on Onset of Block 

 Type of LA 

 
Bupivacaine (0.5%) 

(n=109) 
Levobupivacaine (0.5%) 

(n=109) 
P-value 

Onset of Sensory Block 
(Minutes, Mean, SD) 

4.82 1.47 4.96 1.44 0.815 

Onset of Motor Block 
(Minutes, Mean, SD) 

7.33 1.92 8.23 1.83 0.691 

 
Table 2 outlines the onset of sensory and motor block 
for both Bupivacaine Heavy and Levobupivacaine 
Heavy. The mean onset time for sensory block in the 
Bupivacaine group was 4.82 ± 1.47 minutes, while in 
the Levobupivacaine group, it was slightly longer at 
4.96 ± 1.44 minutes. The mean onset time for motor 
block was 7.33 ± 1.92 minutes for Bupivacaine and 
8.23 ± 1.83 minutes for Levobupivacaine. The p-
values for both sensory and motor block onset times 
(0.815 and 0.691, respectively) indicate that these 
differences were not statistically significant. 
Table 3 shows the durations of sensory and motor 

block, as well as the need for rescue analgesia. The 
mean duration of sensory block was 188 ± 21.2 
minutes for Bupivacaine and 194 ± 19.5 minutes for 
Levobupivacaine. The mean duration of motor block 
was 169 ± 21.6 minutes in the Bupivacaine group and 
173 ± 19.5 minutes in the Levobupivacaine group. The 
time to the first request for rescue analgesia was 218 
± 21.2 minutes for Bupivacaine and 223 ± 21.4 
minutes for Levobupivacaine. None of these 
differences were statistically significant, as indicated 
by p-values of 0.517, 0.473, and 0.197, respectively. 

Table 3: Distribution of Participants based on Durations of Block 

 Type of LA 

 
Bupivacaine (0.5%) 

(n=109) 

Levobupivacaine (0.5%) 

(n=109) 
P-value 

Duration of Sensory Block 

(Minutes, Mean, SD) 
188 21.2 194 19.5 0.517 
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Duration of Motor Block 

(Minutes, Mean, SD) 
169 21.6 173 19.5 0.473 

Need for Rescue Analgesia 

(Minutes, Mean, SD) 
218 21.2 223 21.4 0.197 

 
Table 4: Side Effects 

 Type of LA  

Side Effects  
Bupivacaine (0.5%) 

(n=109) 

Levobupivacaine (0.5%) 

(n=109) 
P-value  

 n % n %  

Nausea 50 45.9 6 5.5 0.032 

Vomiting 10 9.2 3 2.8 0.67 

Bradycardia 71 65.1 16 14.7 0.003 

Hypotension 88 80.7 10 9.2 0.004 

GA Supplementation 8 7.3 12 11.0 0.083 

 
Table 4 presents the incidence of side effects in 
participants who received Bupivacaine Heavy and 
Levobupivacaine Heavy for spinal anaesthesia. 
• Nausea occurred in 45.9% of participants in the 

Bupivacaine group compared to 5.5% in the 
Levobupivacaine group, with a p-value of 0.032, 
indicating statistical significance. 

• Vomiting was reported in 9.2% of the 
Bupivacaine group and 2.8% of the 
Levobupivacaine group (p-value 0.67). 

• Bradycardia was significantly more frequent in 
the Bupivacaine group (65.1%) compared to the 
Levobupivacaine group (14.7%), with a p-value of 

0.003. 
• Hypotension was significantly higher in the 

Bupivacaine group (80.7%) compared to the 
Levobupivacaine group (9.2%), with a p-value of 
0.004. 

• General Anaesthesia Supplementation was 
needed in 7.3% of Bupivacaine cases and 11.0% 
of Levobupivacaine cases, though this difference 
was not statistically significant (p-value 0.083). 

Overall, Bupivacaine Heavy was associated with a 
higher incidence of cardiovascular side effects and 
nausea compared to Levobupivacaine Heavy. 
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Fig 1: Heart Rate during Surgery (n=218) 
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Fig 2: Mean Arterial Pressure during Surgery 

 
4. Discussion 
This study holds significant clinical importance, as 
spinal anaesthesia is a widely used technique for 
lower abdominal and lower limb surgeries, and the 
choice of anaesthetic directly influences surgical 
outcomes, patient comfort, and recovery time. Each 
of the two LA offers different benefits and risks, and 
a direct comparison is essential to determine the 
optimal choice for different patient populations and 
surgical procedures. 
Onset of Sensory Block 
In the present study, the onset of sensory block was 
fastest with Bupivacaine (4.82 ± 1.47 minutes), 
followed closely by Levobupivacaine (4.96 ± 1.44 
minutes). These findings are consistent with the 
results of several other studies comparing these 
anaesthetic agents. Sethi D et al. (2019) similarly 
reported that the onset of sensory block was 
comparable between Bupivacaine (4.62 ± 2.80 
minutes), and Levobupivacaine (4.93 ± 2.63 minutes) 
[12]. Singh A et al. (2018) reported no significant 
difference in the onset of sensory block between 

Levobupivacaine and Bupivacaine in inguinal hernia 
surgeries [13]. Their results are consistent with the 
findings of the present study, where both agents 
produced a rapid and comparable onset of sensory 
block. This suggests that both Bupivacaine and 
Levobupivacaine are similarly effective for 
procedures requiring fast sensory block initiation [8].  
Onset of Motor Block 
In the present study, the onset of motor block was 
fastest with Bupivacaine (7.33 ± 1.92 minutes), 
followed by Levobupivacaine (8.23 ± 1.83 minutes). 
This trend aligns with several past studies comparing 
these anaesthetics in spinal anaesthesia. Sethi D et al. 
(2019) similarly reported that the onset of motor 
block with Bupivacaine (5.93 ± 3.41 minutes) and 
Levobupivacaine (9.00 ± 4.00 minutes) in caesarean 
section deliveries [12]. Dar FA et al. (2015) also 
observed that Bupivacaine (9 ± 1.3 minutes), further 
supporting the results of the present study [14]. 
Kulkarni KR et al. (2014) similarly noted that 
Bupivacaine has onset of block at 3.2 minutes [15]. 
This pattern highlights the faster onset of motor block 
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with Bupivacaine, which has been consistently 
observed across various studies, making it a preferred 
agent when rapid motor block is required. Bremerich 
DH et al. (2007) compared Levobupivacaine and 
Bupivacaine and found that Levobupivacaine had a 
slightly slower onset of motor block [16]. 
Duration of Motor Block 
In the present study, the duration of motor block was 
longest with Levobupivacaine (173 ± 19.5 minutes), 
followed by Bupivacaine (169 ± 21.6 minutes). This 
pattern is consistent with several studies comparing 
these anaesthetic agents. Sethi D et al. (2019) found 
that the motor block duration was comparable across 
groups for Bupivacaine (143.78 ± 30.43 minutes), 
Levobupivacaine (139.31 ± 33.38 minutes) during 
elective caesarean section, with no statistically 
significant difference between the agents [12]. 
Duration of Sensory Block  
In the present study, the duration of sensory block 
was longest with Levobupivacaine (194 ± 19.5 
minutes), followed by Bupivacaine (188 ± 21.2 
minutes). Sethi D et al. (2019) reported comparable 
sensory block durations for Bupivacaine (122.87 ± 
34.93 minutes) and Levobupivacaine (113.03 ± 39.24 
minutes) during caesarean sections, with no 
significant differences between the groups [12]. Luck 
JF et al. (2008) compared the clinical effects of 
hyperbaric Bupivacaine and Levobupivacaine, the 
sensory block duration was comparable in both 
Bupivacaine and Levobupivacaine [17].  
Need for Rescue of Analgesia 
In the present study, the duration before the need for 
rescue analgesia was longest with Levobupivacaine 
(223 ± 21.4 minutes), followed closely by Bupivacaine 
(218 ± 21.2 minutes). Sethi D et al. (2019) reported 
comparable times to the first analgesic request 
between Bupivacaine (136.87 ± 28.70 minutes), 
Levobupivacaine (133.59 ± 27.30 minutes), with no 
statistically significant differences [12].  
Malhotra R et al. (2016) further confirmed in their 
meta-analysis that patients receiving 
Levobupivacaine requested postoperative analgesia 
later than those receiving Bupivacaine [18]. Luck JF et 
al. (2008) also noted that rescue analgesia was 
comparable between those in the Bupivacaine and 
Levobupivacaine groups [17]. 
Side Effects  
In the present study, the incidence of side effects was 
highest in the Bupivacaine group, with a significant 
proportion of participants experiencing hypotension 
(80.7%) and bradycardia (65.1%), as well as nausea 
(45.9%) and vomiting (9.2%). The Levobupivacaine 
group had notably fewer side effects, with 

hypotension in 9.2% of participants and bradycardia 
in 14.7%. These findings align with other studies 
comparing these anaesthetics, consistently showing 
that Bupivacaine tends to cause more cardiovascular 
instability and other side effects than 
Levobupivacaine. Sethi D et al. (2019) reported that 
there were no statistically significant differences in 
hemodynamic parameters or side effects across 
groups receiving Bupivacaine and Levobupivacaine 
[12]. Singh A et al. (2018) found a significantly lower 
incidence of hypotension in patients receiving 
Levobupivacaine (12%) compared to those receiving 
Bupivacaine (32%) during inguinal hernia surgeries 
[13]. The reduced cardiovascular side effects with 
Levobupivacaine make it a safer alternative to 
Bupivacaine in patients at risk of hemodynamic 
instability. Dar FA et al. (2015) observed a higher 
incidence of hypotension with Bupivacaine compared 
to Ropivacaine during limb and hip surgeries [14]. 
Chung CJ et al. (2001) reported no significant 
differences in the incidence of side effects between 
Ropivacaine and Bupivacaine, though they noted a 
lower tendency for hypotension and bradycardia with 
Ropivacaine [19]. 
5. Conclusion 
This study concludes that both Bupivacaine Heavy 
and Levobupivacaine Heavy are effective for spinal 
anaesthesia in lower limb surgeries, with comparable 
efficacy in terms of sensory and motor block onset, 
duration, and the need for rescue analgesia. 
However, Levobupivacaine Heavy demonstrated a 
significantly better safety profile, with fewer 
incidences of hypotension, bradycardia, and nausea 
compared to Bupivacaine Heavy. These findings 
suggest that while Bupivacaine remains a reliable 
option, Levobupivacaine is a safer alternative, 
particularly for patients at risk of cardiovascular 
instability. Tailoring the choice of anaesthetic to 
individual patient needs and surgical requirements 
can optimize patient outcomes and safety in clinical 
practice. 
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