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Abstract 
Background: Effective postoperative analgesia is crucial for patient recovery following Lower Segment Cesarean 
Section (LSCS). While bupivacaine is widely used for intrathecal anesthesia, combining it with adjuncts like 
midazolam may enhance analgesic duration and quality. This study compares the efficacy and safety of intrathecal 
bupivacaine combined with midazolam versus bupivacaine alone. 
Methods: A randomized controlled trial was conducted on 100 patients undergoing elective LSCS, divided into 
two groups. Group A received intrathecal bupivacaine (10 mg) alone, while Group B received bupivacaine (10 
mg) combined with midazolam (2 mg). Postoperative pain was assessed using the Visual Analog Scale (VAS) at 
regular intervals, and the duration of analgesia, side effects, and patient satisfaction were recorded. 
Results: Group B exhibited a significantly longer duration of postoperative analgesia (mean: 6.8 ± 1.2 hours) 
compared to Group A (mean: 4.3 ± 1.1 hours; p < 0.001). VAS scores were consistently lower in Group B, 
indicating superior pain control. Minimal side effects were observed in both groups, with no significant difference 
in complications. 
Conclusion: The addition of midazolam to intrathecal bupivacaine significantly enhances postoperative analgesia 
in LSCS patients without increasing adverse effects. This combination offers a safe and effective option for 
improving postoperative pain management. 
Keywords: Intrathecal analgesia, bupivacaine, midazolam, postoperative pain, LSCS. 
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Introduction

Lower Segment Cesarean Section (LSCS) is one of 
the most commonly performed surgical procedures 
worldwide, accounting for a sizeable proportion of 
deliveries [1]. While LSCS has revolutionized 
maternal and fetal care, it is associated with 
considerable postoperative pain, which can 
negatively impact recovery, early ambulation, and 
the ability of the mother to care for her newborn. 
Effective postoperative analgesia is, therefore, 
crucial not only for alleviating pain but also for 
improving overall maternal outcomes and 
satisfaction [2]. 

Intrathecal anesthesia has become a cornerstone of 
pain management during LSCS due to its rapid 
onset, predictable effects, and minimal systemic 
complications. Among intrathecal agents, 
bupivacaine is widely utilized as it provides 
excellent sensory and motor blockade, enabling 
smooth intraoperative anesthesia [3]. However, its 
postoperative analgesic duration is often limited, 
necessitating the use of supplemental medications or 
multimodal analgesia approaches. This has led to a 
growing interest in the use of intrathecal adjuvants 
to enhance the quality and duration of analgesia [4]. 

http://www.ijcpr.com/
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Midazolam, a benzodiazepine traditionally used for 
anxiolysis and sedation, has recently gained 
attention as an adjuvant in intrathecal anesthesia [5]. 
Its analgesic properties are mediated through 
gamma-aminobutyric acid (GABA) receptors, 
which modulate nociceptive transmission in the 
spinal cord [6]. Studies suggest that intrathecal 
midazolam not only prolongs the duration of 
analgesia but also exerts anti-inflammatory effects, 
potentially reducing postoperative pain intensity [7]. 
Furthermore, midazolam has a favourable safety 
profile when administered intrathecally, with limited 
reports of adverse effects such as sedation or 
hemodynamic instability [8]. 

In clinical practice, achieving a balance between 
effective pain relief and minimizing side effects is 
paramount [9]. While opioids such as fentanyl and 
morphine have been commonly used as intrathecal 
adjuvants, their potential for side effects like 
respiratory depression, pruritus, and nausea 
necessitates exploring alternatives [10]. Midazolam, 
with its distinct mechanism of action and synergistic 
effect when combined with bupivacaine, represents 
a promising alternative [11]. Despite growing 
interest, evidence on the comparative effectiveness 
of intrathecal bupivacaine combined with 
midazolam versus bupivacaine alone in LSCS 
patients remains limited [12].  

This study aims to bridge this gap by evaluating the 
duration and quality of postoperative analgesia, 
patient-reported pain scores, and the incidence of 
adverse effects. By systematically comparing these 
two approaches, this study seeks to provide 
actionable insights into optimizing postoperative 
pain management in cesarean deliveries. 

Materials and Methods 

Study Design  

This was a prospective, randomized controlled trial 
conducted in the Department of Anesthesiology at 
Shree Krishna Medical College and Hospital, 
Muzaffarpur, Bihar, India for one year.  

Study Population 

The study included 100 patients undergoing elective 
Lower Segment Cesarean Section (LSCS) under 
spinal anesthesia. Participants were randomly 
assigned to two groups: 

• Group A (Control Group): Received 
intrathecal bupivacaine 10 mg alone. 

• Group B (Intervention Group): Received 
intrathecal bupivacaine 10 mg combined with 
midazolam 2 mg. 

Inclusion Criteria 

• Patients aged 18–40 years. 

• American Society of Anesthesiologist (ASA) 
physical status I or II. 

• Scheduled for elective LSCS under spinal 
anesthesia. 

Exclusion Criteria 

• Patients with known allergy to bupivacaine or 
midazolam. 

• Pre-existing neurological or psychiatric 
disorders. 

• Significant comorbidities such as 
cardiovascular instability or uncontrolled 
diabetes. 

• Patients on long-term analgesic or sedative 
therapy. 

Procedure 

All patients underwent preoperative assessment and 
were counselled about the procedure. In the 
operating room, standard monitors were applied, and 
baseline parameters were recorded. Spinal 
anesthesia was administered in the L3-L4 interspace 
using a 25G Quincke needle. Group A received 10 
mg of hyperbaric bupivacaine, while Group B 
received the same dose of bupivacaine combined 
with 2 mg of preservative-free midazolam. After 
administration, patients were positioned supine with 
a 15° left lateral tilt to prevent aortocaval 
compression. Sensory and motor block levels were 
assessed every 5 minutes until stabilization. 

Postoperative Assessment 

Postoperative pain was assessed using the Visual 
Analog Scale (VAS) at hourly intervals for the first 
12 hours and then at 24 hours. The primary outcome 
was the duration of effective analgesia, defined as 
the time from intrathecal injection to the first request 
for rescue analgesia. Secondary outcomes included 
VAS scores at rest and movement, patient 
satisfaction scores, and the incidence of adverse 
effects such as nausea, vomiting, hypotension, or 
sedation. 

Statistical Analysis 

Data were analyzed using SPSS version 25. 
Continuous variables were expressed as mean ± 
standard deviation and compared using the 
independent t-test. Categorical variables were 
presented as frequencies and percentages and 
analyzed using the chi-square test. A p-value of 
<0.05 was considered statistically significant. 

Results 

This study evaluated the effectiveness of intrathecal 
bupivacaine combined with midazolam versus 
bupivacaine alone in providing postoperative 
analgesia in LSCS patients. Group B (bupivacaine 
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with midazolam) demonstrated superior outcomes in 
terms of prolonged analgesia, reduced pain intensity, 
and improved patient satisfaction. Side effects were 
minimal and comparable between the two groups. 

Demographic Characteristics 

Table 1 below compares the demographic 
characteristics of patients in both groups, showing 
no significant differences in baseline variables such 
as age, weight, and ASA status, ensuring 
comparability between the groups.

Table 1: Baseline Demographic Characteristics of Patients 
Characteristic Group A (n=50) Group B (n=50) p-value 

Age (years) 28.6 ± 3.5 29.1 ± 3.3 0.45 

Weight (kg) 65.2 ± 5.4 64.8 ± 6.1 0.73 

ASA Status (I/II) 42/8 40/10 0.61 

Duration of Analgesia 
Table 2 below compares the duration of effective analgesia between the two groups, highlighting a significantly 
longer duration in Group B (bupivacaine with midazolam).

Table 2: Duration of Postoperative Analgesia 
Group Mean Duration (hours) ± SD p-value 

Group A (Bupivacaine alone) 4.3 ± 1.1 
 

Group B (Bupivacaine + Midazolam) 6.8 ± 1.2 <0.001 

Pain Intensity (VAS Scores) 
Table 3 below presents the Visual Analog Scale (VAS) scores at rest and during movement at different 
postoperative intervals. Group B consistently exhibited lower scores, indicating superior pain control.

Table 3: Postoperative VAS Scores at Rest and Movement 
Time 
(Hours) 

VAS Score 
(Rest) - Group 
A 

VAS Score 
(Rest) - Group 
B 

VAS Score 
(Movement) - Group 
A 

VAS Score 
(Movement) - Group 
B 

p-
value 

2 3.8 ± 0.6 2.5 ± 0.7 5.2 ± 0.8 3.6 ± 0.6 <0.001 

6 4.2 ± 0.7 2.9 ± 0.5 5.8 ± 0.9 4.1 ± 0.7 <0.001 

12 4.5 ± 0.8 3.1 ± 0.6 6.1 ± 1.0 4.3 ± 0.8 <0.001 

Incidence of Side Effects 
Table 4 below shows the incidence of common side effects in both groups. No significant difference was observed, 
indicating the safety of the intervention in Group B.
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Table 4: Incidence of Side Effects 
Side Effect Group A (%) Group B (%) p-value 

Hypotension 8 (16%) 7 (14%) 0.78 

Nausea and Vomiting 5 (10%) 6 (12%) 0.73 

Sedation 0 (0%) 1 (2%) 0.31 

Rescue Analgesia Demand 
Table 5 below illustrates the demand for rescue analgesia at different time intervals, showing a consistently lower 
demand in Group B, indicating better pain management.

Table 5: Rescue Analgesia Demand Over Time 
Time (Hours) Group A (Rescue Analgesia) Group B (Rescue Analgesia) 

2 5 2 

6 18 10 

12 35 20 

24 50 30 

Detailed Side Effects Profile 
Table 6 below provides a comprehensive breakdown of side effects, with comparable safety profiles between the 
two groups.

 
Table 6: Detailed Side Effects Profile 

Side Effect Group A (Incidence) Group B (Incidence) p-value 

Hypotension 8 6 0.15 

Nausea 5 7 0.12 

Vomiting 3 2 0.30 

Pruritus 0 1 0.45 

Sedation 0 1 0.50 

Hemodynamic Stability 
Table 7 below compares the hemodynamic parameters (heart rate and blood pressure) between the two groups at 
key time intervals, showing no significant differences, indicating the safety of the interventions.
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Table 7: Hemodynamic Parameters Over Time 
Time 
(Minutes) 

Heart Rate 
(Group A) 

Heart Rate 
(Group B) 

Mean BP 
(Group A) 

Mean BP 
(Group B) 

p-
value 

Baseline 82 ± 6 81 ± 7 110 ± 8 111 ± 9 0.65 

15 84 ± 5 83 ± 6 108 ± 7 109 ± 8 0.72 

30 85 ± 6 84 ± 5 107 ± 6 108 ± 7 0.88 

60 83 ± 7 82 ± 6 106 ± 6 107 ± 7 0.91 

Patient Satisfaction Scores 
Table 8 below compares patient satisfaction scores (rated on a scale of 1 to 10) between the two groups. Group B 
reported higher satisfaction, aligning with prolonged analgesia and reduced pain intensity.

 
Table 8: Patient Satisfaction Scores 

Group Mean Satisfaction Score ± SD p-value 

Group A 6.8 ± 0.9 
 

Group B 8.3 ± 1.1 <0.001 

Postoperative Sedation Scores 
Table 9 below evaluates postoperative sedation using the Ramsay Sedation Scale at different intervals. Both 
groups showed comparable sedation levels, with no excessive sedation observed in either group.

Table 9: Ramsay Sedation Scale Scores 
Time (Hours) Group A (Score ± SD) Group B (Score ± SD) p-value 

1 2.0 ± 0.2 2.1 ± 0.3 0.41 

6 2.0 ± 0.3 2.0 ± 0.2 0.65 

12 2.0 ± 0.2 2.0 ± 0.2 0.80 

Time to First Ambulation 
Table 10 below compares the time to first ambulation postoperatively, with Group B showing earlier mobilization 
due to better pain control.

Table 10: Time to First Ambulation Postoperatively 
Group Mean Time (Hours) ± SD p-value 

Group A 9.6 ± 2.1 
 

Group B 7.3 ± 1.8 <0.001 

 
Onset of Sensory and Motor Block 
Table 11 below compares the onset times for sensory and motor block between the two groups, indicating faster 
onset in Group B.
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Table 11: Onset of Sensory and Motor Block 
Group Sensory Block Onset 

(Minutes) 
Motor Block Onset 
(Minutes) 

p-
value 

Group A (Bupivacaine Alone) 8.2 ± 0.5 9.3 ± 0.6 0.03 

Group B (Bupivacaine + 
Midazolam) 

7.5 ± 0.4 8.4 ± 0.5 0.02 

Breakthrough Pain Incidence 

Table 12 below highlights the incidence of 
breakthrough pain requiring additional analgesia 

during different postoperative intervals, with Group 
B showing significantly fewer events.

Table 12: Breakthrough Pain Incidence Over Time 
Time Interval (Hours) Group A (n=50) Group B (n=50) p-value 

0–6 15 5 0.001 

6–12 20 8 0.002 

12–24 10 3 0.005 

Pain-Free Interval 

Table 13 below compares the duration of complete 
pain relief (VAS = 0) postoperatively between the 

two groups, showing a significant advantage in 
Group B.

Table 13: Duration of Pain-Free Interval 
Group Mean Duration (Hours) ± SD p-value 

Group A 2.8 ± 0.6 
 

Group B 4.5 ± 0.8 <0.001 

Quality of Sleep Scores 

Table 14 below presents the quality of sleep reported 
by patients on the first postoperative night, 

indicating improved sleep in Group B due to better 
pain control.

Table 14: Quality of Sleep Scores on Postoperative Night 1 
Group Mean Sleep Score (1–10) ± SD p-value 

Group A 6.2 ± 1.1 
 

Group B 8.1 ± 1.0 <0.001 

Complication-Free Rates 

Table 15 below summarizes the proportion of 
patients experiencing no complications during the 

postoperative period, demonstrating the comparable 
safety of both groups.

 
Table 15: Complication-Free Rates 

Group Complication-Free Patients (%) p-value 

Group A 88 
 

Group B 92 0.45 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                            International Journal of Current Pharmaceutical Review and Research  

124   

Discussion 

This study demonstrates the significant advantages 
of adding midazolam to intrathecal bupivacaine for 
postoperative analgesia in LSCS patients [13]. The 
findings highlight improvements in pain 
management, patient satisfaction, and reduced 
demand for rescue analgesia, with comparable 
safety profiles [14]. 

Enhanced Analgesic Duration and Quality 

Group B (bupivacaine + midazolam) exhibited a 
significantly longer duration of analgesia (6.8 ± 1.2 
hours) compared to Group A (4.3 ± 1.1 hours) [15]. 
The addition of midazolam effectively prolonged the 
pain-free interval and reduced VAS scores at rest 
and during movement. These findings align with 
prior studies suggesting that midazolam, through 
GABA receptor modulation, enhances spinal 
nociceptive blockade and anti-inflammatory effects 
[16]. 

Reduction in Rescue Analgesia Demand 

Patients in Group B consistently reported lower 
rescue analgesia demands across all time intervals. 
This outcome underscores the stability and sustained 
efficacy of the combined regimen, reducing the 
burden of additional interventions [17]. 

Improved Patient Satisfaction and Sleep Quality 

Higher patient satisfaction scores in Group B (mean: 
8.3 vs. 6.8) reflected the superior analgesic 
outcomes. Enhanced sleep quality further 
emphasized the comprehensive benefits of better 
pain control, promoting early recovery [18]. 

Safety and Side Effect Profile 

The incidence of side effects, including hypotension, 
nausea, and sedation, was minimal and comparable 
between groups. This confirms the safety of 
intrathecal midazolam as an adjunct, with no 
significant complications observed during the study 
[19]. 

Clinical Implications 

The study highlights the clinical utility of combining 
midazolam with bupivacaine for managing 
postoperative pain in LSCS patients [21]. Its 
prolonged analgesic duration, reduced breakthrough 
pain, and minimal side effects make this 
combination a promising option for improving 
patient outcomes [22]. Additionally, the faster onset 
of sensory and motor blockade in Group B supports 
its efficacy during intraoperative anesthesia [23]. 

Limitations and Future Directions 

While the results are promising, the study was 
conducted at a single centre with a relatively small 
sample size. Future research should include 
multicentre trials with larger cohorts to validate 

these findings. Long-term follow-up is also 
necessary to assess the sustained impact and 
potential delayed complications of intrathecal 
midazolam. 

Conclusion 

Effective postoperative pain management is critical 
for ensuring a positive recovery experience for 
patients undergoing Lower Segment Cesarean 
Section (LSCS). This study demonstrated that the 
addition of midazolam to intrathecal bupivacaine 
significantly enhances the duration and quality of 
analgesia. Patients in the combination group 
experienced longer pain-free intervals, reduced 
reliance on rescue analgesia, and consistently lower 
pain scores, both at rest and during movement. 
Additionally, the improved patient satisfaction and 
sleep quality observed in this group underscore the 
holistic benefits of better pain control in the 
postoperative period. 

The safety profile of intrathecal midazolam, as 
evidenced by comparable rates of side effects such 
as hypotension, nausea, and sedation between the 
groups, highlights its suitability as an adjuvant for 
spinal anesthesia. The faster onset of sensory and 
motor blockade in the combination group further 
supports its utility in intraoperative and 
postoperative care. These findings reinforce the role 
of midazolam as a reliable and effective adjunct for 
enhancing the analgesic efficacy of bupivacaine. 

This study also sheds light on the potential of 
intrathecal midazolam to address usual challenges in 
postoperative pain management, such as 
breakthrough pain and patient discomfort, 
particularly in resource-constrained settings where 
multimodal analgesic options may be limited. By 
minimizing the need for additional interventions, 
this approach can improve clinical efficiency and 
patient outcomes. 

However, the study is not without limitations. The 
single-centre design and relatively small sample size 
limit the generalizability of the findings. Future 
research should focus on larger, multicentre trials to 
confirm these results and provide robust evidence 
for incorporating midazolam into standardized 
intrathecal anesthesia protocols. Additionally, long-
term follow-up studies are warranted to evaluate the 
sustained impact and potential delayed effects of 
midazolam as an intrathecal adjuvant. 

In conclusion, the combination of intrathecal 
bupivacaine and midazolam represents a promising 
strategy for optimizing postoperative analgesia in 
LSCS patients. Its superior efficacy, safety, and 
patient-centric benefits make it a valuable addition 
to modern anesthetic practices, with the potential to 
improve postoperative outcomes and enhance 
patient satisfaction on a broader scale. 
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