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Abstract

Introduction: Epidural anaesthesia is widely used for lower abdominal surgeries due to
its ability to provide effective intraoperative anaesthesia and postoperative analgesia.
Ropivacaine, a long-acting amide local anesthetic, is preferred because of its favorable
safety profile. Dexmedetomidine, a highly selective a2-adrenergic agonist, has emerged
as an effective adjuvant to enhance block characteristics and prolong analgesia. Materials
and Methods: This prospective, randomized, double-blind study was conducted in the
Department of Anaesthesiology, Sapthagiri Institute of Medical Sciences and Research
Centre, Bengaluru, Karnataka from November 2024 to October 2025. A total of 100
patients (ASA I-II), aged 18-60 years, undergoing elective lower abdominal surgeries
under epidural anaesthesia were included in the study. Patients were randomly allocated
into two groups (n=50 each). Group R received 20 mL of 0.75% ropivacaine, while Group
RD received 20 mL of 0.75% ropivacaine with dexmedetomidine (1 pug/kg). Parameters
assessed included onset of sensory and motor block, duration of block, duration of
Received: January 15,2026  |analgesia, hemodynamic changes, and adverse effects. Results: Group RD showed
Revised: January 26, 2026 significantly faster onset of sensory and motor block (p<0.001), prolonged duration of
Accepted: February 10, 2026 |analgesia (p<0.001), and better postoperative pain scores compared to Group R.
Published: March 10, 2026 Hemodynamic parameters remained stable in both groups, though mild bradycardia was
observed in the RD group. Conclusion: Addition of dexmedetomidine to 0.75%
ropivacaine significantly improves block quality and prolongs postoperative analgesia
without major adverse effects.
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INTRODUCTION

Epidural anaesthesia is a cornerstone technique in lower
abdominal surgeries because it provides excellent
surgical anaesthesia, reduces stress response, and offers
prolonged postoperative analgesia'. Compared to general
anaesthesia, epidural blockade decreases perioperative
morbidity, enhances early ambulation, and improves
patient satisfaction®. Ropivacaine, a pure S-enantiomer
amide local anesthetic, has gained widespread
acceptance due to its lower cardiotoxicity and
neurotoxicity compared to bupivacaine®. Its differential
block characteristic allows preferential sensory blockade
with minimal motor impairment®.

Despite its favorable pharmacological profile, the
duration of analgesia with plain ropivacaine may be
limited, necessitating the use of adjuvants®. Various
adjuvants such as opioids, clonidine, and magnesium
have been evaluated to enhance epidural block quality®.
However, opioid-related side effects such as pruritus,
respiratory depression, and nausea limit their widespread
use’.

Dexmedetomidine is a highly selective a2-adrenergic
receptor agonist with sedative, analgesic, and
sympatholytic properties®. It acts at the locus coeruleus
and dorsal horn of the spinal cord, reducing nociceptive
transmission®. Epidural dexmedetomidine enhances
local anesthetic effects by hyperpolarizing interneurons
and inhibiting substance P release!®. It prolongs sensory
and motor blockade without causing significant
respiratory depression''.

Recent clinical studies have shown that adding
dexmedetomidine to ropivacaine improves onset time,
prolongs duration of analgesia, and provides
hemodynamic stability'>-'¢. Furthermore, its anti-
inflammatory and stress-attenuating effects may
contribute to improved postoperative recovery's.

Lower abdominal surgeries require adequate
intraoperative anaesthesia and prolonged postoperative
analgesia to facilitate early mobilization and reduce
complications'®. Therefore, evaluating the efficacy of
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dexmedetomidine as an epidural adjuvant with

ropivacaine is clinically relevant.

This study aims to compare 0.75% ropivacaine alone
versus 0.75% ropivacaine with dexmedetomidine in
lower abdominal surgeries with respect to onset and
duration of block, analgesic efficacy, hemodynamic
stability, and adverse effects.

MATERIALS AND METHODS

This prospective, randomized, double-blind study was
conducted in the Department of Anaesthesiology,
Sapthagiri Institute of Medical Sciences and Research
Centre, Bengaluru, Karnataka, from November 2024 to
October 2025. A total of 100 patients scheduled for
elective lower abdominal surgeries under epidural
anaesthesia were enrolled.

. Infection at puncture site

. Severe cardiac, hepatic, renal disease

. Known allergy to study drugs

. Pregnancy

Randomization

Patients were randomly divided into:

. Group R (n=50): 20 mL of 0.75% ropivacaine
. Group RD (n=50): 20 mL of 0.75% ropivacaine

+ dexmedetomidine (1 pg/kg)

Procedure

Epidural catheter was inserted at L2-L3 or L3-L4
interspace. After negative aspiration and test dose, study
drug was administered.

Parameters Assessed

. Onset of sensory block (T10 level)
Inclusion Criteria . Onset of motor block (Modified Bromage scale)
. Age 18-60 years . Duration of sensory and motor block
. ASA physical status I and 11 . Duration of analgesia (VAS >4)
. Elective lower abdominal surgery . Hemodynamic parameters
. BMI 18-30 kg/m? . Sedation score
. Adverse effects
Exclusion Criteria Statistical analysis was performed using SPSS software.
. Patient refusal P-value < 0.05 considered was considered statistically
. Coagulopathy significant.
RESULTS
Table 1: Demographic Data
Parameter Group R | Group RD | p-value
Age (years) 42+10 41+9 0.62
Weight (kg) 64 +38 66 + 7 0.41
Duration of Surgery (min) | 95+ 20 98 £18 0.53
No significant difference in baseline demographic characteristics.
Table 2: Onset of Block
Parameter Group R | Group RD | p-value
Sensory Onset (min) | 12.4+2.1 | 83+1.5 <0.001
Motor Onset (min) | 18.6+2.8 | 12.5+2.0 | <0.001
Faster onset in RD group.
Table 3: Duration of Block
Parameter Group R | Group RD | p-value
Sensory Duration (min) | 210+25 | 340+30 | <0.001
Motor Duration (min) | 18020 | 300+28 | <0.001

Significant prolongation in RD group.

Table 4: Duration of Analgesia

Group | Duration (min)
R 230 +£22
RD 420 + 35

p<0.001
RD provided prolonged postoperative analgesia.

Table 5: Hemodynamic Changes

Parameter | Bradycardia | Hypotension
R 2 (4%) 3 (6%)
RD 6 (12%) 5 (10%)
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Slightly higher bradycardia in RD group but manageable.

Table 6: Adverse Effects

Side Effect R | RD
Nausea 3 2
Sedation 1 8
Respiratory depression | 0 | 0

Sedation higher in RD but no respiratory depression.

DISCUSSION

The present study demonstrates that the addition of
dexmedetomidine to 0.75% ropivacaine for epidural
anaesthesia  significantly  enhances the block
characteristics and prolongs postoperative analgesia in
patients undergoing lower abdominal surgeries. The
findings indicate a faster onset of both sensory and motor
blockade, significantly prolonged duration of
anaesthesia, and superior postoperative analgesic quality
in the dexmedetomidine group compared to ropivacaine
alone.

The faster onset of sensory and motor block observed in
the dexmedetomidine group can be attributed to the
synergistic interaction between o2-adrenergic agonists
and local anesthetics. Dexmedetomidine enhances local
anesthetic action by inhibiting the release of substance P
in the dorsal horn and by hyperpolarizing interneurons,
thereby facilitating earlier conduction blockade. Similar
findings were reported by Gupta et al., who demonstrated
reduced onset time when dexmedetomidine was added to
epidural ropivacaine. Sharma et al. also observed
significantly quicker attainment of T10 sensory level
with a2 agonist supplementation.

One of the most clinically relevant findings of this study
is the significant prolongation of sensory block and
postoperative analgesia in the dexmedetomidine group.
The duration of analgesia was nearly doubled compared
to ropivacaine alone. This prolonged effect is consistent
with previous studies by Bajwa et al. and Al-Mustafa et
al., who reported extended analgesic duration due to
spinal a2 receptor activation. Dexmedetomidine acts by
decreasing sympathetic outflow and attenuating
nociceptive transmission at the spinal cord level. This
mechanism allows sustained analgesia without
increasing the concentration of local anesthetic, thereby
avoiding toxicity.

Hemodynamic stability was maintained in both groups
throughout the perioperative period. Although a slightly
higher incidence of bradycardia was observed in the
dexmedetomidine group, it was mild and responsive to
atropine. This sympatholytic effect is well documented
in the literature and reflects central inhibition of
norepinephrine release. Importantly, no episodes of
significant hypotension or respiratory depression were
recorded. The absence of respiratory depression is a
major advantage over opioid adjuvants, which are

associated with pruritus, nausea, vomiting, and
ventilatory compromise.

Sedation scores were higher in the dexmedetomidine
group, but the sedation was cooperative and arousable,
which may be advantageous in regional anaesthesia
settings. The sedative effect is mediated through action
on the locus coeruleus and provides patient comfort
without respiratory compromise. Similar observations
were made in multiple randomized trials evaluating
epidural dexmedetomidine.

Our findings support the growing body of evidence that
dexmedetomidine is an effective and safe epidural
adjuvant. Compared to clonidine, dexmedetomidine
exhibits greater o2 receptor selectivity, resulting in
improved analgesic efficacy with fewer side effects. The
prolonged analgesic effect also reduces the need for
rescue  analgesics, contributing to  enhanced
postoperative recovery and patient satisfaction.

However, certain limitations must be acknowledged. The
study was conducted at a single center with a relatively
modest sample size. Long-term outcomes such as
chronic pain and recovery profiles were not evaluated.
Future multicenter trials with larger populations would
provide stronger evidence.

CONCLUSION

The findings of this study suggest that dexmedetomidine
is an effective and reliable adjuvant to epidural 0.75%
ropivacaine in lower abdominal surgeries. Its ability to
enhance block quality, prolong analgesic duration,
maintain hemodynamic stability, and avoid opioid-
related adverse effects makes it a valuable addition to
regional anaesthesia practice. It is a safe and effective
epidural adjuvant in lower abdominal surgeries.
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