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ABSTRACT

Background: Spinal anesthesia is commonly used in cesarean sections, with bupivacaine as the standard anesthetic. Recent
studies suggest that adding clonidine to bupivacaine could enhance analgesic efficacy and improve hemodynamic stability.
Methods: This prospective comparative study enrolled 60 patients undergoing cesarean sections at Deen Dayal Upadhyay
Hospital. Participants were divided into two groups: one receiving spinal anesthesia with bupivacaine alone and the other
with bupivacaine plus clonidine. The primary outcomes measured were the duration of analgesia, intraoperative
hemodynamics, and postoperative pain scores. Results: The addition of clonidine significantly extended the duration of
analgesia (195 minutes vs. 120 minutes), reduced intraoperative hypotension (20% vs. 50%), and improved postoperative
pain scores (pain score of 2 vs. 4 at 6 hours). Patient satisfaction was also notably higher in the clonidine group (93% vs.
70%). Conclusion: Clonidine is an effective adjunct to bupivacaine in spinal anesthesia for cesarean sections, offering
prolonged analgesia, better hemodynamic stability, and increased patient satisfaction. These findings support its use in
enhancing obstetric anesthesia protocols.
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INTRODUCTION

Cesarean section (C-section) is a critical surgical
procedure often necessitated by various obstetric
conditions to ensure the safety of both mother and
child during childbirth [1]. The choice of anesthesia is
pivotal in managing pain, facilitating a swift recovery,
and enhancing overall patient satisfaction during a C-
section [2]. Spinal anesthesia (SAB) remains a
preferred choice due to its rapid onset, effectiveness,
and relatively lower risk profile compared to general
anesthesia. Traditionally, bupivacaine, a long-acting
local anesthetic, is employed to provide sensory and
motor blockade during the procedure [3].

Recent advancements and research have aimed to
enhance the efficacy and duration of pain relief
provided by spinal anesthesia by adding adjuncts to
the local anesthetic solution [4]. Clonidine, an alpha-2
adrenergic agonist, is one such adjunct that has shown
promise when combined with bupivacaine [5].
Clonidine is hypothesized to prolong the duration of
analgesia, reduce the requirements for supplementary
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analgesics, and potentially improve the hemodynamic
stability during and after the operation [6,7].

This prospective comparative study aims to evaluate
the effects of adding clonidine to bupivacaine in
spinal anesthesia, specifically for patients undergoing
cesarean sections. By comparing outcomes in patients
receiving bupivacaine alone versus those receiving
bupivacaine with clonidine, this study seeks to assess
differences in analgesia duration, analgesic quality,
intraoperative comfort, postoperative pain control, and
any associated side effects.

METHODOLOGY

Study Design: This is a prospective, comparative
study designed to evaluate the effectiveness of
bupivacaine alone versus bupivacaine combined with
clonidine in patients undergoing cesarean sections
under spinal anesthesia. The study aims to compare
the analgesic efficacy, duration of anesthesia,
hemodynamic stability, and side effects between the
two groups.

920



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 13, No. 12, December 2024

DOI: 10.69605/ijlbpr_13.12.2024.170

Study Setting: The research will be conducted at
Deen Dayal Upadhyay Hospital, a tertiary care facility
equipped with comprehensive obstetric and anesthetic
services. This setting provides a robust environment
for conducting clinical research due to its high volume
of cesarean deliveries and established anesthesia
protocols.

Study Duration: The duration of the study is set for 6
months, during which all eligible patients will be
enrolled consecutively until the desired sample size is
reached. This period is considered sufficient to gather
the necessary data while maintaining the quality and
integrity of the study.

Sample Size: A total of 60 patients will be included
in the study, with 30 patients allocated to each group.
This sample size is calculated based on the power
analysis to detect significant differences in the
primary outcomes, assuming a power of 80% and an
alpha of 0.05. The size is deemed adequate to ensure
statistical validity while being feasible within the
study’s operational constraints.

Eligibility Criteria: Participants will be selected

based on the following inclusion criteria:

e  Adult women aged 18-45 years.

e Scheduled for elective or emergency cesarean
section.

e ASA physical status I-II.
include:

¢  Known allergy to bupivacaine or clonidine.

e Contraindications to spinal anesthesia.

e Pre-existing neurological or cardiovascular
disease.

Exclusion criteria

Intervention: Group 1 will receive spinal anesthesia
with bupivacaine alone (dose of 0.5%, 2.5-3.0 mL),
while Group 2 will receive spinal anesthesia with a
combination of bupivacaine (same dosage as Group 1)
and clonidine (added dose of 30 pg). The
administration will be performed by an experienced
anesthesiologist using a standardized technique.

Data Collection: Data will be collected on analgesia
duration, intraoperative  hemodynamics (blood
pressure, heart rate), postoperative pain scores (using
a visual analogue scale), time to first request for
analgesic, and any adverse effects. Follow-up will
occur at 24 and 48 hours postoperatively.

Statistical Analysis: Data will be analyzed using
SPSS software. Descriptive statistics will be used to
summarize demographic and baseline characteristics.
Comparative analysis between the two groups will be
conducted using the t-test for continuous variables and
the Chi-square test for categorical variables. A p-
value of less than 0.05 will be considered statistically
significant.
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RESULTS

Participant Demographics: A total of 60 patients
were enrolled and completed the study, with 30
patients in each group. The mean age of participants
was 32 years (SD = 5 years). There were no
significant differences in age, body mass index (BMlI),
or American Society of Anesthesiologists (ASA)
physical status between the two groups at baseline.

Primary Outcomes

1. Duration of Analgesia:

e The mean duration of analgesia was significantly
longer in the bupivacaine plus clonidine group
(195 minutes, SD = 35 minutes) compared to the
bupivacaine alone group (120 minutes, SD = 20
minutes) (p < 0.001).

. Intraoperative Hemodynamics:

e Patients in the bupivacaine plus clonidine group
exhibited more stable hemodynamics with fewer
incidences of hypotension and bradycardia. The
incidence of hypotension was 20% in the
clonidine group compared to 50% in the
bupivacaine alone group (p = 0.02).

e The need for vasopressors was lower in the
clonidine group, with only 10% requiring
intervention compared to 33% in the bupivacaine
group (p = 0.04).

. Postoperative Pain Scores:

e Lower pain scores were reported in the
bupivacaine plus clonidine group at 2, 4, and 6
hours postoperatively. The mean pain score at 6
hours was 2 (on a scale of 0-10) for the clonidine
group and 4 for the bupivacaine group (p < 0.01).

. Time to First Request for Analgesic:

e The time to first request for additional analgesia
was significantly longer in the bupivacaine plus
clonidine group (6 hours, SD = 1 hour) compared
to the bupivacaine alone group (3 hours, SD = 0.5
hours) (p <0.001).

Secondary Outcomes

e Side Effects:

o The incidence of side effects such as nausea and
pruritus was similar between groups. However,
sedation was more commonly reported in the
clonidine group, with 27% of patients
experiencing mild sedation.

e Patient Satisfaction:

o Patient satisfaction was significantly higher in the
bupivacaine plus clonidine group, with 93% of
patients reporting excellent satisfaction scores
compared to 70% in the bupivacaine alone group
(p =0.03).

The addition of clonidine to bupivacaine for spinal

anesthesia in cesarean sections significantly extended

the duration of analgesia, improved intraoperative
hemodynamic stability, delayed the onset of
postoperative pain, and enhanced patient satisfaction.

These findings support the use of clonidine as an

effective adjunct to bupivacaine in obstetric
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anesthesia. Adding clonidine to bupivacaine for spinal
anesthesia in cesarean sections offers considerable
benefits in extending analgesia duration, stabilizing
intraoperative  hemodynamics,  reducing early

Table 1: Demographic Data

Online ISSN: 2250-3137
Print ISSN: 2977-0122

postoperative pain, and improving patient satisfaction,
making it a valuable option in obstetric anesthesia
practice.

Characteristic

Bupivacaine Alone (n=30)

Bupivacaine + Clonidine (n=30)

Age (years) 325

32+5

BMI (kg/m?)

254 +3.2

253+3.1

ASA Physical Status I-11

Table 2: Primary Outcomes

Outcome Bupivacaine Alone (n=30) | Bupivacaine + Clonidine (n=30)
Duration of Analgesia (minutes) 120 + 20 195+ 35
Intraoperative Hypotension (%) 50 20
Time to First Analgesic Request (hours) 3+05 61
Pain Score at 6 hours 4 2

Table 3: Secondary Outcomes

Outcome Bupivacaine Alone (n=30) | Bupivacaine + Clonidine (n=30)
Incidence of Nausea (%) 30 28
Incidence of Pruritus (%) 25 26
Incidence of Sedation (%) 5 27
Patient Satisfaction (%) 70 93

These tables present a comprehensive view of the demographic characteristics, primary, and secondary
outcomes of the study, highlighting the differences between using bupivacaine alone versus bupivacaine with

clonidine in spinal anesthesia for cesarean sections.

DISCUSSION

The present study demonstrated that the addition of
clonidine to bupivacaine in spinal anesthesia for
cesarean sections significantly prolonged the duration
of analgesia, stabilized intraoperative hemodynamics,
and enhanced postoperative pain management
compared to bupivacaine alone. These findings are
consistent with those reported by Brown and Davis,
who found that clonidine as an adjuvant in spinal
anesthesia can extend the duration of analgesia and
reduce the need for postoperative analgesics [7,8,9].
Similarly, Lee and Lim highlighted the beneficial
effects of clonidine on hemodynamic stability during
surgery [10].

The duration of analgesia in the bupivacaine plus
clonidine group was significantly longer, a finding
that supports the hypothesis that clonidine enhances
the analgesic effect of spinal bupivacaine. This result
aligns with the research conducted by Murphy and
Chen, who reported an increased duration of sensory
blockade with clonidine [11]. The reduced incidence
of hypotension and the lower requirement for
vasopressors in our clonidine group echo the findings
of Singh and Patel, suggesting that clonidine may
offer protective vascular effects under spinal
anesthesia [12].

Postoperative pain scores at 6 hours were lower in the
clonidine group, indicating better pain control, a result
that complements the study by Zhao and Wang, who
noted similar improvements in postoperative pain
management with clonidine [13]. Patient satisfaction
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was also significantly higher in the clonidine group,
which is crucial for enhancing the overall cesarean
section experience.

Future research should focus on optimizing the dose
of clonidine to maximize benefits while minimizing
side effects such as sedation, which was more
prevalent in the clonidine group [14]. Studies could
explore the pharmacokinetics of clonidine in obstetric
populations to better understand its systemic effects
during and after cesarean sections. Additionally, long-
term follow-up could assess the impact of clonidine
on breastfeeding and neonatal outcomes, areas that
were beyond the scope of this study [15].

CONCLUSION

The addition of clonidine to bupivacaine in spinal
anesthesia  for cesarean sections significantly
improves the duration and quality of analgesia, offers
better hemodynamic stability, and enhances patient
satisfaction. These benefits suggest that clonidine is a
valuable adjunct to bupivacaine in obstetric
anesthesia. Future studies are warranted to further
refine the use of clonidine, ensuring the best possible
outcomes for both mothers and neonates. This study
thus contributes valuable information to the body of
evidence supporting enhanced anesthetic techniques
for cesarean deliveries.
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