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ABSTRACT 
Background: Spinal anaesthesia is a preferred method for lower limb surgeries. 
Levobupivacaine, an S-enantiomer of bupivacaine, is associated with fewer car-
diotoxic effects. Fentanyl, an opioid adjuvant, may enhance the efficacy of local 
anaesthetics. The purpose was to compare the efficacy and safety of intrathecal 
hyperbaric levobupivacaine alone versus low-dose levobupivacaine with fentanyl 
in lower limb surgeries. 

Methodology: Eighty ASA I-II patients undergoing elective lower limb surgeries 
were randomly divided into two groups. Group L received 15 mg hyperbaric 
levobupivacaine; Group LF received 12.5 mg levobupivacaine with 25 µg fentanyl 
intrathecally. Sensory/motor block characteristics, haemodynamic stability, and 
side effects were assessed. 

Results: The onset of sensory block was faster in Group L (2.86 ± 0.97 min) 
than Group LF (3.42 ± 0.96 min) (p = 0.011). Sensory block lasted slightly longer 
in Group LF (102.37 ± 17.72 min vs. 96.88 ± 27.85 min; p = 0.305). Motor block 
durations were comparable (p = 0.952). Haemodynamic parameters remained 
stable and similar between groups. Side effects, including hypotension and brad-
ycardia, were slightly more frequent in Group L, but not statistically significant. 

Conclusion: Both regimens are effective and safe. Levobupivacaine alone pro-
vides faster onset, while the addition of fentanyl permits dose reduction without 
compromising efficacy. The combination is a clinically useful alternative for lower 
limb surgeries with minimal side effects. 

Keywords: Levobupivacaine, Fentanyl, Spinal Anaesthesia, Lower Limbs Surgery, 
Haemodynamic Parameters 

 
INTRODUCTION 
Spinal anaesthesia is a commonly employed technique 
for lower limb surgeries, offering effective sensory and 
motor blockade with rapid onset and minimal systemic 

effects. Among the various local anaesthetic agents 
available, Levobupivacaine, the S-enantiomer of Bupiva-
caine, has gained popularity due to its reduced cardio-
toxicity and favourable safety profile compared to race-
mic Bupivacaine.[1] 

ORIGINAL RESEARCH ARTICLE 
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Levobupivacaine provides reliable anaesthesia with pro-
longed duration, making it suitable for a wide range of 
surgical procedures. However, the requirement for a 
higher dose to maintain effective anaesthesia can in-
crease the risk of haemodynamic disturbances such as 
hypotension and bradycardia.[2,3] To mitigate these is-
sues and enhance block characteristics, intrathecal adju-
vants like Fentanyl have been introduced. 

Fentanyl is a lipophilic opioid that acts synergistically 
with local anaesthetics when administered intrathecally. 
It enhances analgesia, improves the quality of the block, 
and allows for a reduction in the dose of local anaesthet-
ic required, thus potentially minimising side effects. 
[2,4,5] Several studies have demonstrated that the addi-
tion of Fentanyl to Bupivacaine or Levobupivacaine im-
proves intraoperative analgesia without significantly af-
fecting motor blockade or recovery time.[5-7] 

Despite its widespread use, the optimal combination and 
dosage of Levobupivacaine with Fentanyl for spinal an-
aesthesia remains an area of clinical interest. Under-
standing how this combination affects sensory and mo-
tor block dynamics, haemodynamic stability, and post-
operative outcomes is essential for improving patient 
safety and satisfaction in regional anaesthesia. 

Therefore, this study was designed to perform a com-
parative evaluation of hyperbaric Levobupivacaine alone 

versus low-dose hyperbaric Levobupivacaine combined 
with Fentanyl in spinal anaesthesia for lower limb sur-
geries. The primary objective was to assess block char-
acteristics and quality of anaesthesia, while the second-
ary objective included monitoring for side effects and 
haemodynamic variations. 
 

MATERIALS AND METHODS 
This prospective, randomized, single-blinded controlled 
trial was conducted at the Department of Anaesthesiolo-
gy, SLBS Government Medical College, Ner Chowk, 
Mandi, Himachal Pradesh. Institutional ethical committee 
approval was received (No. HFW/SLBSGMCH/Student 
Sec/7149-55/2025). After considering an expected 
standard deviation of 1.2 with an accepted error of 5%, a 
study power of 90%, and a mean score difference of 0.2, 
a sample size of 39 is obtained for each group, hence 
patients were randomly allocated into study groups us-
ing a computer-generated randomisation sequence and 
informed consent was obtained from 80 patients aged 
20-60 years with ASA physical status I or II undergoing 
elective lower limb surgeries (Figure 1). Exclusion crite-
ria were refusal, known allergies to study drugs, coag-
ulopathy, systemic disease, and infection at the puncture 
site. 

 

 

Figure 1: CONSORT flow diagram of patient enrolment and allocation 
 

Participants were randomly assigned to two equal 
groups (n=40 each):  

Group L (Levobupivacaine): 15 mg (3 mL of 0.5%) hy-
perbaric levobupivacaine intrathecally. 

Group LF (Levobupivacaine + Fentanyl): 12.5 mg (2.5 
mL of 0.5%) hyperbaric levobupivacaine with 25 μg (0.5 
mL) fentanyl intrathecally. 

Preoperative Preparation: All patients underwent a 
comprehensive pre-anaesthetic evaluation, which includ-
ed a detailed medical history, physical examination, and 
necessary baseline investigations. Upon confirmation of 
fitness for anaesthesia and surgery, patients were ad-
vised nil per OS (NPO) for at least 8 hours before the 
scheduled procedure. On the night preceding surgery, all 
patients received oral Alprazolam 0.5 mg to reduce pre-
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operative anxiety and facilitate sleep. 

Anaesthetic Procedure: An intravenous (IV) access was 
established using an 18-gauge cannula. Standard non-
invasive monitoring electrocardiography, non-invasive 
blood pressure (NIBP), and pulse oximetry was initiated, 
and baseline vital parameters were recorded. Patients 
were preloaded with crystalloid solution at a dose of 10 
ml/kg body weight. 

Subarachnoid block was administered via the midline 
lumbar approach at the L3-L4 interspace, using a 26-
gauge Quincke spinal needle, under strict aseptic pre-
cautions. The procedure was performed with the patient 
in a sitting position. After intrathecal drug administration, 
patients were immediately positioned supine without 
head elevation. 

During the intraoperative period, oxygen was adminis-
tered at a flow rate of 3-4 L/min via a venturi mask, and 
patients were continuously monitored using non-invasive 
modalities. 

Assessments and Observations 

Sensory Block: Onset was recorded from intrathecal in-
jection to sensory level T12. Sensory level was assessed 
bilaterally via pinprick (20G needle) every minute for 5 
minutes, then at 10 and 15 minutes. Maximum level 
achieved was noted; C5-C6 served as the reference for 
intact sensation. Duration was defined as the time from 
onset to regression by two dermatomes. 

Motor Block: Onset was evaluated every minute using 
the Modified Bromage Scale until Grade 3 was achieved. 
Duration was measured from complete block to recovery 
to Grade 1 (knee flexion restored). 

Intraoperative Monitoring: HR, SBP, and DBP were rec-
orded every minute for the first 5 minutes, every 5 
minutes for 40 minutes, and every 10 minutes thereaf-
ter. 

Adverse Events: Hypotension (SBP <100 mmHg or MAP 
drop >20%) was treated with IV fluids and vasopressors. 
Bradycardia (HR <50 bpm) was managed with IV atro-
pine. Other side effects included nausea, vomiting, 
headache, backache, and arrhythmias. 

Quality of Block: Adequate block required no supple-
mental anaesthesia. Inadequate block required fentanyl 
(1 µg/kg) or propofol (1 mg/kg). Failed blocks were con-
verted to general anaesthesia. 

 

Statistical Analysis:  

Data were entered in Microsoft Excel and analysed using 
IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, 
NY, USA). Continuous variables were expressed as 
mean ± standard deviation (SD) and compared between 
groups using the unpaired Student’s t-test. Categorical 
variables were expressed as counts and percentages, 
and analysed using the Chi-square test.  A p-value < 
0.05 was considered statistically significant. 

RESULTS 
Demographic Profile: The two groups were comparable 
for demographic variables such as age, sex, body mass 
index (BMI), and ASA physical status. No statistically 
significant differences were observed in these baseline 
characteristics. The mean age was 45.14 ± 14.11 years 
in Group L (Levobupivacaine) and 46.74 ± 13.75 years in 
Group LF, (Levobupivacaine + Fentanyl) with no statisti-
cally significant difference (p = 0.611). Gender distribu-
tion also showed no significant difference between the 
groups (p = 0.908). In the Levobupivacaine group 
(Group L), 67.5% were male and 32.5% female, while in 
the Levobupivacaine + Fentanyl group (Group LF), 57.5% 
were male and 42.5% female. 

Haemodynamic Parameters: Table 1 summarises the 
comparison of baseline vital signs and laboratory param-
eters between the two groups. No statistically significant 
differences were observed in pulse rate, systolic and di-
astolic blood pressure, haemoglobin levels, fasting blood 
sugar, serum urea, or creatinine values between the 
Levobupivacaine and Levobupivacaine plus Fentanyl 
groups (all p-values > 0.05), indicating that both groups 
were comparable at baseline. Heart rate measurements 
taken at multiple time intervals throughout the procedure 
showed no statistically significant differences between 
the groups (p > 0.05), indicating a comparable cardio-
vascular response in both groups over time. 
 

Table 1: Comparison of Vital Signs and Laboratory Pa-
rameters 

Variable Group L (n=40)  
(Mean ± SD) 

Group LF (n=40) 
(Mean ± SD) 

P Value 

Pulse (per minute) 81.71 ± 11.73 80.11 ± 8.75 0.493 
SBP (mm Hg) 129.24 ± 13.72 124.08 ± 11.76 0.076 
DBP (mm Hg) 77.24 ± 8.27 76.26 ± 8.36 0.602 
Haemoglobin (g/L) 12.91 ± 2.01 12.25 ± 2.07 0.153 
FBS (mg/dL) 97.66 ± 19.09 92.44 ± 12.35 0.157 
Urea 33.46 ± 10.17 37.57 ± 12.05 0.103 
Creatinine 0.85 ± 0.19 0.89 ± 0.25 0.403 
 
Table 2: Systolic and Diastolic Blood Pressure Across 
Intraoperative Time Intervals 

Parameter Group L(n=40) 
(Mean ± SD) 

Group LF (n=40) 
(Mean ± SD) 

p-value 

Systolic BP (mm Hg) 119.48 ± 4.64 119.82 ± 4.11 0.732 
Diastolic BP (mm Hg) 78.21 ± 3.87 77.62 ± 3.45 0.473 
BP- Blood Pressure 
 

Intraoperative systolic and diastolic blood pressure 
measurements remained stable and comparable be-
tween the groups. As shown in Table 2, the mean values 
across all time points did not differ significantly, with p-
values consistently greater than 0.05, indicating similar 
haemodynamic responses in both groups. Heart rate 
measurements taken at multiple intraoperative time in-
tervals were comparable between the two groups. The 
mean heart rate was 82.14 ± 3.35 beats per minute in 
the Levobupivacaine group and 81.10 ± 2.07 in the 
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Levobupivacaine + Fentanyl group, with p-values non-
significant (p>0.05. T-test and Chi-square tests con-
firmed non-significant variations (p > 0.05). 

Onset and Duration of Sensory and Motor Block: The 
onset and duration of sensory and motor blocks were 
compared between the Levobupivacaine group and the 
Levobupivacaine + Fentanyl group. The onset of sensory 
block was significantly faster in the Levobupivacaine 
group (2.86 ± 0.97 minutes) compared to the Levobupi-
vacaine + Fentanyl group (3.42 ± 0.96 minutes), with a 
statistically significant p-value of 0.011. However, the 
onset of motor block showed no significant difference 

between the two groups (6.55 ± 14.94 vs. 11.63 ± 31.57 
minutes; p = 0.353). Regarding the duration of blocks, 
the sensory block lasted slightly longer in the Levobupi-
vacaine + Fentanyl group (102.37 ± 17.72 minutes) than 
in the Levobupivacaine group (96.88 ± 27.85 minutes), 
though this difference was not statistically significant (p 
= 0.305). Similarly, the duration of motor block was 
comparable between the two groups (243.97 ± 52.32 vs. 
243.24 ± 54.65 minutes; p = 0.952). These results sug-
gest that the addition of fentanyl to levobupivacaine 
modestly delays the onset of sensory block without sig-
nificantly altering the onset or duration of motor block. 

 
Table 3: Comparison of Sensory Block Level Distribution Between Levobupivacaine and Levobupivacaine + Fenta-
nyl Groups at Different Time Intervals 

Time Point Significant Levels Showing Difference p-Value Interpretation 
1 min None 0.106 NSD (No Significant Difference) 
2 min None 0.216 NSD 
3 min None 0.460 NSD 
4 min T5-L2 (wider and higher block levels in Fentanyl group) 0.017 Statistically significant 
5 min None 0.694 NSD 
10 min T3-T12 (higher levels more frequent in Fentanyl group) 0.032 Statistically significant 
15 min None 0.275 NSD 
 

 

Figure 2: Motor Blockade Progression 
 
Table 4: Motor Block Grade Progression Over Time 

Time (min) Group Grade 1 (%) Grade 2 (%) Grade 3 (%) p-value 
1 Group 1 (n=40) 42.5 7.5 0.0 0.476  

Group 2 (n=40) 35.0 7.5 0.0 
 

2 Group 1 (n=40) 42.5 27.5 15.0 0.087  
Group 2 (n=40) 57.5 17.5 5.0 

 

3 Group 1 (n=40) 22.5 37.5 40.0 0.024  
Group 2 (n=40) 25.0 57.5 17.5 

 

4 Group 1 (n=40) 2.5 30.0 67.5 0.027  
Group 2 (n=40) 2.5 55.0 42.5 

 

5 Group 1 (n=40) 0.0 10.0 90.0 1.000  
Group 2 (n=40) 0.0 10.0 90.0 

 

10 Group 1 (n=40) 0.0 0.0 100.0 1.000  
Group 2 (n=40) 0.0 0.0 100.0 

 

15 Group 1 (n=40) 0.0 0.0 100.0 1.000  
Group 2 (n=40) 0.0 0.0 100.0 
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Table 5: Comparison of Quality of Spinal Anaesthesia 

Quality of Spinal  
Anaesthesia 

Group L (n=40) 
(Count, %) 

Group LF (n=40) 
(Count, %) 

P Value 

Sufficient block 38 (95.00%) 40 (100.00%) 0.519 
Insufficient block 2 (5.00%) 0 (0.00%) 0.519 
 

Table 6: Comparison of Side Effects between Levobu-
pivacaine and Levobupivacaine + Fentanyl Groups 

Side Effect  Levobupivacaine (%) Levobupivacaine +  
Fentanyl (%)  

Hypotension  3 (7.5)  1 (2)  
Bradycardia  1 (2)  0 (0) 
Nausea  1 (2)  0 (0) 
Vomiting  0 (0)  0 (0)  
Headache  1 (2)  1 (2)  
Pruritis  0 (0)  0 (0) 
 
Comparison of Sensory Block Level Distribution Across 
Time Intervals: The progression of sensory block levels 
between the Levobupivacaine group and the Levobupi-
vacaine + Fentanyl group was assessed at multiple time 
points (Table 3). During the initial 1-3 minutes post-
intrathecal administration, no statistically significant dif-
ferences were observed in the distribution of sensory 
block levels across spinal segments (p>0.05). However, 
at 4 minutes, a significant difference emerged (p=0.017), 
with the Fentanyl group demonstrating a broader spread 
of sensory block, including higher thoracic levels. This 
trend continued and was again evident at 10 minutes 
(p=0.032), where the Fentanyl group showed higher 
cephalad spread of anaesthesia. By 15 minutes, the sen-
sory levels had stabilised, and no significant differences 
were found between the groups (p=0.275). These find-
ings suggest that the addition of Fentanyl to Levobupiva-
caine facilitates a faster and higher sensory block spread 
in the early phase of spinal anaesthesia. 

Motor Blockade Progression: The progression of motor 
blockade over time is illustrated in Figure 2. At 1-2 
minutes post-administration, there were no statistically 
significant differences in motor blockade grades be-
tween the Group L and the Group LF (p > 0.05). Howev-
er, by 3 and 4 minutes, significant intergroup differences 
emerged. Group LF showed a higher proportion of pa-
tients in Grade 2 motor block (57.5% at 3 min and 55.0% 
at 4 min) compared to the group L (37.5% and 30.0%, 
respectively), with p-values of 0.024 and 0.027, suggest-
ing faster progression in motor block. 

From 5 to 15 minutes, both groups achieved complete 
motor blockade (Grade 3) in 90-100% of participants, 
with no statistically significant differences between them 
(p = 1.000). These findings indicate that the addition of 
Fentanyl accelerates the onset of motor block initially but 
ultimately leads to similar efficacy compared to Levobu-
pivacaine alone (Table 4). 

Quality of Spinal Anaesthesia: Table 5 presents the 
comparison of the quality of spinal anaesthesia between 
Group L and Group LF. The quality was categorised as 
either a sufficient or an insufficient block. Although the 

sufficiency rate was marginally higher in Group LF, the 
difference between the groups was not statistically sig-
nificant (p = 0.519). These findings indicate that both 
regimens are similarly effective in achieving adequate 
spinal anaesthesia. 

Side Effects: Both groups demonstrated a low incidence 
of adverse effects. The Levobupivacaine group recorded 
slightly more cases of hypotension and bradycardia than 
the combination group. Nausea and headache were in-
frequently observed and equally distributed, while no 
cases of vomiting or pruritus were reported in either 
group. The overall side effect profile is summarised in 
Table 6. While overall side effect rates were low and 
similar across groups, the addition of fentanyl did not 
appear to significantly increase adverse effects. 

 

DISCUSSION 
This prospective randomised study compared intrathecal 
hyperbaric levobupivacaine alone (15 mg) versus low-
dose levobupivacaine (12.5 mg) with 25 µg fentanyl in 
patients undergoing lower limb surgery. The primary aim 
was to evaluate hemodynamic parameters, onset and 
duration of sensory and motor block, and associated 
side effects. Our findings indicate that while the fentanyl 
adjunct altered certain block characteristics, both regi-
mens offered comparable efficacy and safety. 

Both groups maintained stable systolic and diastolic 
blood pressures intraoperatively, with no statistically 
significant differences at most time intervals. These re-
sults are consistent with Bajwa et al. (2011), who re-
ported that levobupivacaine offers greater cardiovascular 
stability compared to racemic bupivacaine during spinal 
anaesthesia.[8] The addition of fentanyl, a lipophilic opi-
oid, did not exacerbate hypotension or bradycardia, sup-
porting its safe intrathecal use in low doses. 

Our study found that the onset of sensory block was 
slightly delayed in the levobupivacaine + fentanyl group 
compared to the levobupivacaine-only group. However, 
the duration of sensory block was longer in the combi-
nation group, though not statistically significant. These 
findings align with Dinesh et al. [9] and Sheetal et al. 
[10], who reported faster onset and prolonged analgesia 
with fentanyl as an adjuvant. 

Motor block onset and duration were not significantly 
different between the groups, except at isolated time in-
tervals (3 and 4 minutes), where block grades showed 
statistical variation. This transient change may reflect a 
potentiation of local anaesthetic action by fentanyl with-
out meaningful prolongation of motor block duration, 
which is desirable for ambulatory procedures.[11] 

Over the observation period (1 to 15 minutes), sensory 
block levels were comparable between groups, although 
statistically significant differences appeared at certain 
time points (e.g., 4 and 10 minutes). These trends are 
consistent with the findings of Choi et al., who reported 
that intrathecal opioids like fentanyl do not significantly 
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alter the spread of spinal block when combined with hy-
perbaric or isobaric local anaesthetics.[12] 

All patients in the combination group achieved adequate 
spinal anaesthesia, compared to 95% in the levobupiva-
caine-alone group. The improved quality of the block is 
supported by previous literature demonstrating that opi-
oid adjuvants enhance sensory blockade.[1,13-15] 

Hypotension occurred in both groups but was slightly 
less frequent in the levobupivacaine + fentanyl group, 
which may be attributed to the reduced local anaesthetic 
dose and the addition of fentanyl that allowed for effec-
tive anaesthesia without sympathetic over-blockade. This 
observation is consistent with prior studies that suggest 
intrathecal fentanyl does not significantly increase the 
incidence of hypotension when used in low doses. [16-
19] 

Other side effects such as bradycardia, nausea, and pru-
ritus were minimal and statistically similar between the 
groups, further supporting the safety of low-dose in-
trathecal fentanyl. All patients in the combination group 
achieved adequate spinal anaesthesia, compared to 95% 
in the levobupivacaine-alone group. Side effects such as 
hypotension, bradycardia, nausea, and pruritus were 
minimal and statistically similar between the groups, fur-
ther supporting the safety of low-dose intrathecal fenta-
nyl. A study highlighted that the addition of intrathecal 
fentanyl to low-dose hyperbaric bupivacaine enhances 
the quality of sensory block while maintaining hemody-
namic stability and avoiding prolonged recovery time, 
which supports our findings regarding improved block 
characteristics without delayed motor recovery. [20] 

A study based on knee arthroscopy studies with low-
dose levobupivacaine (4 mg) + fentanyl (10 µg) achieved 
excellent block characteristics and faster ambulation, 
informing dose reduction strategies. [21] A recent meta-
analysis by Gupta et al. confirmed that while onset was 
comparable, dexmedetomidine provided longer postop-
erative analgesia than fentanyl, offering perspective for 
selecting adjuvants based on surgical duration.[22] In 
anorectal saddle blocks, Honca et al. found that both 
12.5 and 25 µg fentanyl doses produced effective anaes-
thesia without motor block, though pruritus increased at 
higher doses.[23] Akan et al. in TURP patients reported 
faster sensory block and shorter motor recovery with 
fentanyl or sufentanil added to levobupivacaine, coupled 
with prolonged analgesia and stable haemodynam-
ics.[24] Similarly, Goyal et al. showed no compromise in 
block quality or haemodynamic when adding 15 µg fen-
tanyl to levobupivacaine in urological surgery.[25] Our 
findings are consistent with a growing body of literature 
evaluating intrathecal adjuvants with levobupivacaine. 
Gupta et al. conducted a randomised controlled trial 
comparing dexmedetomidine and fentanyl as intrathecal 
adjuvants with hyperbaric levobupivacaine. They ob-
served that while dexmedetomidine significantly pro-
longed both sensory and motor blockade, fentanyl pro-
vided a faster onset of anaesthesia, closely reflecting our 
findings where fentanyl hastened sensory onset without 

significant extension of block duration.[26] Similarly, 
Raghavi et al. compared intrathecal dexmedetomidine 
and fentanyl in patients undergoing lower limb surgeries 
and concluded that fentanyl resulted in quicker onset but 
had a comparatively shorter block duration. This sup-
ports the clinical applicability of fentanyl in shorter-
duration procedures where rapid onset is preferred and 
prolonged motor blockade is undesirable.[27] Our find-
ings are consistent with the results reported by Saber-
tanha et al. (2023), who investigated the effects of in-
trathecal bupivacaine combined with 5% dextrose and 
fentanyl versus bupivacaine alone in patients undergoing 
lower limb orthopaedic surgery. Their study demonstrat-
ed that the addition of fentanyl significantly prolonged 
the duration of analgesia and enhanced postoperative 
pain control, as evidenced by lower VAS scores at 6 and 
24 hours postoperatively in the intervention group. 
Moreover, their results indicated a higher sensory block 
level at the onset of surgery and reduced analgesic re-
quirements in the fentanyl group. While haemodynamic 
parameters showed variability at specific time points, the 
overall safety profile of the combination remained fa-
vourable. These observations align with our study, which 
also found that fentanyl, when added to hyperbaric levo-
bupivacaine, improved the quality of sensory block with-
out causing significant haemodynamic instability or an 
increased incidence of side effects.[28] 
 

Clinical Implications: Low-dose hyperbaric levobupiva-
caine combined with 25 µg fentanyl offers a favourable 
profile for spinal anaesthesia in lower limb surgeries. It 
provides effective analgesia with rapid onset, prolonged 
sensory block, stable haemodynamics, and minimal side 
effects, without unnecessarily extending motor blockade. 
 

LIMITATIONS 

This study was limited by a relatively small sample size 
and a single-centred design. The long-term neurological 
safety of intrathecal fentanyl was not assessed. Future 
multicentric trials with larger sample sizes are warrant-
ed. 
 

CONCLUSION 
This prospective randomised study demonstrates that 
intrathecal administration of a lower dose of hyperbaric 
levobupivacaine combined with fentanyl offers anaes-
thetic efficacy and safety comparable to a higher dose of 
levobupivacaine alone in lower limb surgeries. Both reg-
imens maintained stable haemodynamic parameters and 
showed no statistically significant differences in adverse 
effects, including hypotension and bradycardia. Although 
the onset of sensory block was slightly delayed in the 
combination group, the duration of sensory block was 
marginally prolonged, contributing to improved postop-
erative analgesia. Therefore, the use of fentanyl as an 
intrathecal adjuvant permits a reduction in the dose of 
local anaesthetic without compromising the quality of 
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anaesthesia or patient safety, supporting its utility in re-
gional anaesthesia for infraumbilical procedures. 
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