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Abstract

Background: Effective postoperative analgesia is essential for early mobilization and improved
recovery following surgeries under subarachnoid block. The limited duration of action of
hyperbaric bupivacaine necessitates the use of adjuvants. Clonidine, an a2-adrenergic agonist,
has been shown to prolong spinal anesthesia and enhance analgesia in a dose-dependent manner.

Aim: To compare the efficacy and safety of two different doses of intrathecal clonidine (15 pg
and 30 pg) as an adjuvant to 0.5% hyperbaric bupivacaine in patients undergoing below-
umbilical surgeries.

Methods: This prospective, randomized, double-blinded comparative study was conducted from
March 2024 to March 2025 at Sree Mookambika Institute of Medical Sciences, Kulasekharam,
Tamil Nadu, India. Adult patients (ASA I-II) undergoing elective surgeries under spinal
anesthesia were randomly allocated into two groups. Group A received 18 mg of 0.5%
hyperbaric bupivacaine with 15 pg clonidine, while Group B received 18 mg of 0.5% hyperbaric
bupivacaine with 30 pg clonidine. Parameters assessed included onset and duration of sensory
and motor block, duration of postoperative analgesia, hemodynamic variables, and adverse
effects. Data were analyzed using SPSS software; continuous variables were compared using
paired t-test and categorical variables using Chi-square test, with p < 0.05 considered statistically
significant.
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Results: The onset of sensory and motor block was comparable between the two groups.
However, Group B (30 ug clonidine) showed a statistically significant prolongation in the
duration of sensory block, motor block, and postoperative analgesia compared to Group A (15 pg
clonidine) (p < 0.05). Hemodynamic changes such as hypotension and bradycardia were more
frequent in Group B but remained clinically manageable.

Conclusion: Intrathecal clonidine in a dose of 30 pg, when used as an adjuvant to 0.5% 179
hyperbaric bupivacaine, provides superior prolongation of postoperative analgesia and block

duration without significant adverse effects. It can be considered an effective and safe option for
enhancing spinal anesthesia in below-umbilical surgeries.

Introduction

Effective control of postoperative pain remains a cornerstone of perioperative care, as it
significantly influences patient comfort, early mobilization, and overall recovery. A pain-free and
stress-free postoperative period reduces morbidity, shortens hospital stay, and improves patient
satisfaction. Despite advances in anesthetic techniques, achieving prolonged and effective
postoperative analgesia continues to be a challenge, particularly in patients undergoing lower
abdominal and lower limb surgeries under subarachnoid block [1].

Spinal anesthesia using hyperbaric bupivacaine is widely employed for below-umbilical
procedures due to its rapid onset, dense neural blockade, and reliable efficacy. However, the
duration of analgesia with a single dose of 0.5% hyperbaric bupivacaine is limited, typically
lasting around 2 to 2.5 hours, which may be insufficient for prolonged surgeries and extended
postoperative pain relief [2]. This limitation has led to the exploration of various adjuvants that
can be added to local anesthetics to enhance and prolong analgesic effects without significantly
increasing adverse outcomes.

Among the available adjuvants, clonidine, an a2-adrenergic agonist, has gained considerable
attention due to its analgesic, sedative, and sympatholytic properties. When administered
intrathecally, clonidine exerts its effect by stimulating pre- and postsynaptic a2 receptors in the
dorsal horn of the spinal cord, thereby inhibiting nociceptive transmission and enhancing the
action of local anesthetics [3]. Several studies have demonstrated that the addition of clonidine to
intrathecal bupivacaine improves the quality of intraoperative analgesia, prolongs the duration of
sensory and motor blockade, and extends postoperative pain relief [4].

However, the use of clonidine is not without concerns. Its dose-dependent side effects, including
hypotension, bradycardia, and sedation, necessitate careful dose selection, especially in
vulnerable populations. Patients undergoing lower abdominal surgeries are often elderly and
frequently present with comorbid conditions such as hypertension, diabetes mellitus, and
cardiovascular diseases. In these patients, autonomic regulation is often impaired, and
compensatory hemodynamic responses are blunted, increasing the risk of adverse events such as
significant hypotension and bradycardia following spinal anesthesia [5].
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Furthermore, aging is associated with anatomical and physiological changes that influence the
spread and characteristics of spinal anesthesia. Decreased cerebrospinal fluid volume, increased
sensitivity of neural tissues, and altered pharmacodynamics contribute to a higher cephalad
spread of local anesthetics in elderly patients. Studies have shown that the maximum height of
subarachnoid block tends to increase with age when hyperbaric bupivacaine is used, thereby

enhancing both efficacy and the risk of hemodynamic instability [6].
180

Given these considerations, optimizing the dose of intrathecal clonidine becomes crucial to
achieving a balance between effective analgesia and hemodynamic stability. While lower doses
may provide inadequate prolongation of analgesia, higher doses may predispose patients to
undesirable side effects. Therefore, comparative evaluation of different doses of clonidine as an
adjuvant to hyperbaric bupivacaine is essential to identify an optimal dose that maximizes
benefits while minimizing risks.

This study aims to compare the efficacy and safety of two different doses of intrathecal clonidine
when used with 0.5% hyperbaric bupivacaine in patients undergoing surgeries under
subarachnoid block in a tertiary care hospital setting. The primary objective is to evaluate the
duration and quality of postoperative analgesia, while secondary objectives include assessment
of intraoperative hemodynamic parameters, onset and duration of sensory and motor block, and
incidence of adverse effects.

Aim
To compare the efficacy and safety of two different doses of intrathecal clonidine as an adjuvant

to 0.5% hyperbaric bupivacaine in patients undergoing surgeries under subarachnoid block in a
tertiary care hospital, with special emphasis on postoperative analgesia.

Objectives

To evaluate and compare the duration of postoperative analgesia between two different doses of
intrathecal clonidine when combined with 0.5% hyperbaric bupivacaine.

Methodology

This study was designed as a prospective, randomized, double-blinded comparative clinical
study conducted over a period of one year from March 2024 to March 2025 at Sree Mookambika
Institute of Medical Sciences, a tertiary care teaching hospital. After obtaining approval from the
Institutional Ethics Committee and written informed consent from all participants, patients
scheduled for elective below-umbilical surgeries under subarachnoid block were enrolled in the
study. Adult patients belonging to American Society of Anesthesiologists (ASA) physical status I
and II, aged between 18 and 70 years, were included. Patients with contraindications to spinal
anesthesia, known hypersensitivity to study drugs, coagulation disorders, infection at the
injection site, severe cardiac or neurological disorders, and those refusing consent were excluded
from the study.

A total of patients were randomly allocated into two groups using a computer-generated
randomization method. Group C1 received 0.5% hyperbaric bupivacaine with a lower dose of
EISSN 1303-5150 www.neuroquantology.com

@


http://www.neuroquantology.com/

Neuroquantology |Apr 2026 | Volume 24 | Issue 4 | Page 178-185 | Doi: 10.48047/nq.2026.24.4.NQ26015
Dr . PREETHI. P, A COMPARATIVE CLINICAL STUDY OF TWO DIFFERENT DOSES OF CLONIDINE WITH 0.5% HYPERBARIC
BUPIVACAINE IN SUBARACHNOID BLOCK ON POSTOPERATIVE ANALGESIA IN A TERTIARY CARE HOSPITAL

intrathecal clonidine, while Group C2 received 0.5% hyperbaric bupivacaine with a higher dose
of intrathecal clonidine. The study drugs were prepared by an anesthesiologist not involved in
patient monitoring to ensure blinding, and both the patient and the observing anesthesiologist
were unaware of the group allocation.

All patients were preloaded with intravenous crystalloid solution prior to the procedure. Under

strict aseptic precautions, subarachnoid block was performed at the L3—L4 or L4-L5 interspace 1 g1
using a standard midline approach with a 25G Quincke spinal needle, and the study drug was
administered after confirmation of free flow of cerebrospinal fluid. Following the block, patients

were positioned supine, and standard monitoring including heart rate, non-invasive blood

pressure, oxygen saturation, and electrocardiogram was instituted and recorded at regular

intervals.

The onset of sensory block was assessed using pinprick method, and motor block was evaluated
using the Modified Bromage scale. Duration of sensory block was defined as the time from
intrathecal injection to regression of sensory level to S1 dermatome, while duration of motor
block was defined as the time taken for complete recovery to Bromage score 0. Postoperative
analgesia was assessed using a visual analog scale (VAS), and the duration of analgesia was
defined as the time from intrathecal injection to the first request for rescue analgesia. Sedation
was assessed using a standard sedation score. Hemodynamic parameters were closely monitored,
and any incidence of hypotension, bradycardia, nausea, vomiting, or respiratory depression was
recorded and managed appropriately.

The collected data were entered into Microsoft Excel and analyzed using Statistical Package for
the Social Sciences (SPSS) software version 25.0. Continuous variables were expressed as mean
+ standard deviation, and categorical variables were expressed as frequencies and percentages.
Comparison between the two groups for continuous variables was performed using the unpaired
Student’s t-test, while categorical variables were analyzed using the Chi-square test or Fisher’s
exact test as appropriate. A p-value of less than 0.05 was considered statistically significant.

Result:

Table 1: Onset of Sensory Block

GROUP A: patients who received 18 mg of hyper baric bupivacaine with 15 y of
clonidine. GROUP B: patients who received 18 mg of hyper baric bupivacaine with 30 p
of clonidine.
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Group
Group A Group B P
Mean SD Mean SD
Onset of sensory
305.0 6.4 279.0 8.1 0.000
block(sec)
Table 2: Onset of Motor Block
Group
Group A Group B p
Mean SD Mean SD
Onset of motor
352.3 19.6 317.3 19.6 0.000
block(sec)

Results were obtained after analysing data via SPSS software using quantitative
variables paired t test for two group comparisons and categorical data were analyzed by
chi square test. P value of <0.05 was considered significant.

Table 3: Duration of Sensory Block

Group
Group A Group B P
Mean SD Mean SD
Duration of
) 237.0 221 408.5 27.9 0.000
Sensory block(min)
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Table 4: Duration of Motor Block

Group
Group A Group B p
Mean SD Mean SD
Duration
of Motor 153.9 13.4 2071 13.6 0.000
block(min)
Table 5: Duration of Analgesia
Group
Group A Group B T ]
Mean sSD Mean SD

Duration of
297 .51 2521 447 .43 25.81 24 582 | 0.000
Analgesia(min)

Discussion

The present study evaluated the effect of two different doses of intrathecal clonidine (15
pg and 30 pg) as an adjuvant to 0.5% hyperbaric bupivacaine on sensory and motor block
characteristics and duration of postoperative analgesia. The findings demonstrate that a higher
dose of clonidine (30 pg) significantly prolongs the duration of sensory block, motor block, and
postoperative analgesia compared to the lower dose (15 pg), while maintaining acceptable
hemodynamic stability.

In this study, the onset of sensory and motor block was comparable between both groups,
indicating that clonidine dose does not significantly influence the onset characteristics of spinal
anesthesia. Similar observations have been reported in previous studies, suggesting that clonidine
primarily affects the duration rather than the onset of blockade [7]. However, the duration of both
sensory and motor blockade was significantly prolonged in Group B (30 pg clonidine), which
can be attributed to the synergistic action of clonidine with local anesthetics at the spinal cord

EISSN 1303-5150 www.neuroquantology.com

183


http://www.neuroquantology.com/

Neuroquantology |Apr 2026 | Volume 24 | Issue 4 | Page 178-185 | Doi: 10.48047/nq.2026.24.4.NQ26015
Dr . PREETHI. P, ACOMPARATIVE CLINICAL STUDY OF TWO DIFFERENT DOSES OF CLONIDINE WITH 0.5% HYPERBARIC
BUPIVACAINE IN SUBARACHNOID BLOCK ON POSTOPERATIVE ANALGESIA IN A TERTIARY CARE HOSPITAL

level. Clonidine acts on a2-adrenergic receptors in the dorsal horn, inhibiting nociceptive
transmission and enhancing local anesthetic effects [8].

The duration of postoperative analgesia was also markedly increased in the higher dose group,

delaying the requirement for rescue analgesics. This finding is consistent with studies by Filos et

al. and Eisenach et al., which demonstrated dose-dependent prolongation of analgesia with 184
intrathecal clonidine [9,10]. The prolonged analgesic effect is particularly beneficial in reducing
postoperative pain and improving patient comfort.

Although higher doses of clonidine are associated with potential side effects such as hypotension
and bradycardia, the incidence in this study remained within clinically manageable limits,
comparable to previous reports [11]. Thus, 30 pg clonidine appears to provide a better balance
between prolonged analgesia and safety.

Conclusion

The addition of intrathecal clonidine to 0.5% hyperbaric bupivacaine significantly enhances the
quality and duration of spinal anesthesia. In this study, the higher dose of clonidine (30 pg) was
associated with a prolonged duration of sensory and motor blockade, as well as extended
postoperative analgesia, compared to the lower dose (15 pg). The onset of sensory and motor
block remained comparable between both groups, indicating that clonidine primarily influences
the duration rather than the initiation of block.

Importantly, although the higher dose showed a greater tendency for hemodynamic changes such
as hypotension and bradycardia, these effects were within acceptable and manageable clinical
limits. Thus, 30 pg of intrathecal clonidine appears to provide a better balance between
prolonged analgesic efficacy and safety.

Therefore, intrathecal clonidine at a dose of 30 pug can be considered an effective adjuvant to
hyperbaric bupivacaine for subarachnoid block in below-umbilical surgeries, especially in a
tertiary care hospital setting where optimized postoperative pain control is essential for early
recovery and improved patient outcomes.
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