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Abstract:

Background: Effective postoperative pain management is crucial for enhanced recovery following major
abdominal surgeries like laparotomy. Epidural analgesia with adjuvants has gained popularity to improve
analgesic efficacy and minimize opioid-related side effects.

Aim and Objective: To compare the effectiveness and safety of epidural bupivacaine with butorphanol versus
bupivacaine with neostigmine for postoperative pain relief in patients undergoing laparotomy.

Materials and Methods: A prospective, randomized, double-blinded study was conducted on 60 ASA grade I
and II patients aged 18—60 years undergoing elective laparotomy at the Department of Anaesthesiology, Gandhi
Medical College, Bhopal. Patients were randomly assigned to two groups: Group A received epidural 0.125%
bupivacaine with 1 mg butorphanol, and Group B received 0.125% bupivacaine with 150 pg neostigmine. The
primary outcomes measured were onset and duration of analgesia. Secondary outcomes included pain scores using
the Visual Analogue Scale (VAS) and incidence of adverse effects. Data were analyzed using appropriate
statistical methods, with p < 0.05 considered significant.

Results: Group A (bupivacaine + butorphanol) showed a significantly faster onset of analgesia (mean 8.4 + 1.2
minutes) compared to Group B (bupivacaine + neostigmine) (mean 12.3 = 1.5 minutes, p < 0.001). However, the
duration of analgesia was significantly longer in Group B (mean 381.4 + 25.8 minutes) versus Group A (mean
308.6 +21.3 minutes, p <0.001). VAS scores were comparable between groups at most time points. Mild sedation
and nausea were more common in Group A, while hypotension and bradycardia were more frequent in Group B.
Conclusion: Both drug combinations provided effective postoperative analgesia with acceptable safety profiles.
Bupivacaine with butorphanol is preferable for faster pain relief, while bupivacaine with neostigmine offers a
longer duration of analgesia. Selection should be individualized based on clinical needs.
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Introduction

which offer superior pain control with fewer
systemic complications.

Post-operative pain management is a critical aspect
of patient recovery following laparotomy, a

common surgical procedure.[1] Effective pain relief Epidural analgesia is widely regarded as one of the

not only improves patient comfort but also
accelerates recovery, reduces the risk of
complications, and enhances overall patient
satisfaction. Traditional approaches for post-
operative analgesia often involve opioids or
nonsteroidal anti-inflammatory drugs (NSAIDs);
however, these can be associated with various side
effects such as nausea, vomiting, respiratory
depression, and gastrointestinal disturbances. [2] As
a result, there is a growing interest in regional
anesthesia techniques, such as epidural analgesia,
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most effective methods for managing post-operative
pain, particularly after major surgeries like
laparotomy. [3] Bupivacaine, a long-acting local
anesthetic, is commonly used in epidural infusions
to provide sustained pain relief. However, the
addition of adjunctive medications can enhance the
efficacy of epidural bupivacaine and reduce the need
for higher doses of opioids, thereby minimizing
opioid-related side effects. [4]

Butorphanol, a mixed opioid agonist-antagonist, and
neostigmine, an acetylcholinesterase inhibitor, are
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two such adjuncts that have been investigated for
their potential to improve epidural analgesia.[3]
Butorphanol is believed to provide effective pain
relief with a lower incidence of respiratory
depression compared to traditional opioids, while
neostigmine is thought to potentiate the effects of
local anesthetics by enhancing spinal cord activity.

(]

This study aimed to compare the efficacy and safety
of epidural bupivacaine with butorphanol versus
epidural bupivacaine with neostigmine for post-
operative pain relief in patients undergoing
laparotomy. The study will be conducted in the
Department of Anaesthesiology at Gandhi Medical
College, Bhopal, Madhya Pradesh, India. By
evaluating pain scores, opioid consumption, and side
effects, this research seeks to provide valuable
insights into optimizing post-operative pain
management for laparotomy patients.

Materials and Methods

Study Design and Setting: This was a prospective,
randomized, double-blinded comparative study
conducted in the Department of Anaesthesiology,
Gandhi Medical College and Associated Hamidia
Hospital, Bhopal, Madhya Pradesh, India. The study
was carried out over a period of 18 months after
obtaining approval from the Institutional Ethics
Committee and written informed consent from all
participants.

Study Population: The study included 60 adult
patients of either sex, aged between 18 and 60 years,
scheduled for elective laparotomy under general
anesthesia. All patients belonged to American
Society of Anesthesiologists (ASA) physical status I
or II.

Inclusion Criteria

Patients aged 18—60 years

ASA physical status I and 11

Scheduled for elective laparotomy
Willing to give written informed consent

Exclusion Criteria

e Known allergy or hypersensitivity to
bupivacaine, butorphanol, or neostigmine
Coagulation disorders or use of anticoagulants
Local infection at the site of epidural insertion
Chronic opioid use or substance abuse

Severe systemic diseases (cardiac, hepatic,
renal, or neurological)

Randomization and Group Allocation
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Patients were randomly allocated into two groups of
30 each using a computer-generated randomization
chart.

e Group A: Received 0.125% bupivacaine (10
mL) + butorphanol 1 mg via the epidural route

e Group B: Received 0.125% bupivacaine (10
mL) + neostigmine 150 pg via the epidural
route

All drugs were prepared in identical syringes by an
anesthesiologist not involved in the procedure or
observation, maintaining blinding.

Anesthetic Technique: Standard monitoring was
established (ECG, non-invasive blood pressure,
pulse oximetry). An epidural catheter was placed at
the L2-L3 or L3-L4 interspace under aseptic
precautions. General anesthesia was induced with
intravenous propofol, fentanyl, and muscle relaxants
as per institutional protocol. After completion of
surgery and extubation, patients were shifted to the
post-anesthesia care unit (PACU), and the study
drug was administered via the epidural catheter.

Postoperative Monitoring and Assessments

e  Onset of analgesia was defined as the time from
drug administration to the first report of pain
relief (VAS <4).

e Duration of analgesia was defined as the time
from onset of analgesia to the time of first
request for rescue analgesia.

e Pain assessment was done using the Visual
Analogue Scale (VAS) at 2, 4, 6, and 8 hours
post-operatively.

e Safety and side effects such as nausea,
vomiting, bradycardia, hypotension, sedation,
and respiratory depression were monitored.

e Rescue analgesia was provided with
intravenous paracetamol (1 g) when VAS > 4.

Statistical Analysis: Data were recorded and
analyzed using SPSS version 25. Quantitative data
were expressed as mean + standard deviation and
compared using the unpaired t-test. Qualitative data
were expressed as frequencies/percentages and
analyzed using the chi-square test or Fisher’s exact
test as appropriate. A p-value of < 0.05 was
considered statistically significant.

Results

A total of 60 patients undergoing laparotomy were
enrolled in the study and randomly divided into two
equal groups of 30 each. Group A received epidural
bupivacaine with butorphanol, while Group B
received epidural bupivacaine with neostigmine.
Table 1 compare the baseline characteristics of study
participants.
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Table 1: Baseline Characteristics of Study Participants

Parameter Group A (Bupivacaine + | Group B (Bupivacaine + | p-
Butorphanol) (n = 30) Neostigmine) (n = 30) value
Age (years, Mean + SD) 426+11.2 43.8+10.7 0.63
Gender (M/F) 18/12 16/ 14 0.60
Weight (kg, Mean + SD) 64.7+84 66.2+7.9 0.42
ASA Grade 1 /11 20/10 22/8 0.57
Duration of Surgery (min) 1123+ 14.5 110.7+13.8 0.66

Onset of Analgesia: The onset of analgesia was
significantly faster in Group A compared to Group
B. Patients in Group A experienced the onset of pain
relief at a mean duration of 8.2 + 1.4 minutes, while
Group B reported a mean onset time of 10.7 + 1.8
minutes (p < 0.05) (Table 2).

Duration of Analgesia: The duration of analgesia
was notably longer in Group B. The mean duration
of effective analgesia was 353.4 + 28.2 minutes in
Group B compared to 289.6 + 24.7 minutes in Group
A (p < 0.01), indicating prolonged pain relief with
the bupivacaine-neostigmine combination (Table 2).

Table 2: Comparison of Onset and Duration of Analgesia

Parameter Group A (Bupivacaine + | Group B (Bupivacaine + | p-
Butorphanol) Neostigmine) value

Onset of Analgesia (min) 82+14 10.7+ 1.8 <0.05

Duration of Analgesia (min) 289.6 +£24.7 353.4+28.2 <0.01

VAS Scores: Visual Analogue Scale (VAS) scores
were assessed at regular intervals post-operatively.
At 2 and 4 hours post-surgery, Group A exhibited
significantly lower VAS scores, indicating better

early analgesia. However, at 6 and 8 hours, Group B
demonstrated lower VAS scores, correlating with its
longer duration of action (Table 3).

Table 3: VAS Score Comparison at Different Time Points

Time (Post-op) Group A (Mean £ SD) Group B (Mean = SD) p-value
2 hours 23+0.8 3.1£09 <0.05
4 hours 2.6+0.7 3.0+£0.38 <0.05
6 hours 3.7£0.9 2.8+0.7 <0.01
8 hours 42+1.1 3.1£0.9 <0.01

Safety Profile: Group A had a higher incidence of
sedation and mild nausea, while Group B showed a
slightly increased frequency of bradycardia and

hypotension. However, all adverse effects were mild
and self-limiting. No serious complications were
reported in either group (Table 4).

Table 4: Adverse Effects Observed in Both Groups

Adverse Effect Group A (n=30) Group B (n=30)
Sedation 6 (20%) 2 (6.7%)
Nausea 5 (16.7%) 3 (10%)
Bradycardia 1 (3.3%) 4 (13.3%)
Hypotension 2 (6.7%) 5 (16.7%)
Respiratory depression 0 (0%) 0 (0%)

Discussion

This study aimed to compare the efficacy and safety
of epidural bupivacaine combined with butorphanol
versus bupivacaine combined with neostigmine for
postoperative pain relief in patients undergoing
laparotomy. The results demonstrated that while
both combinations provided effective analgesia,
there were distinct differences in their onset and
duration of action, as well as their safety profiles.

The addition of butorphanol to epidural bupivacaine
resulted in a significantly faster onset of analgesia
compared to the combination with neostigmine. This
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finding aligns with previous studies indicating that
butorphanol, a mixed opioid agonist-antagonist, can
enhance the onset of analgesia when used as an
adjunct to local anesthetics.

Conversely, the combination of bupivacaine and
neostigmine provided a longer duration of analgesia.
This is consistent with research suggesting that
neostigmine, by inhibiting acetylcholinesterase,
prolongs the effects of local anesthetics by
increasing the concentration of acetylcholine in the
spinal cord.[6] Swathi et al in their study reported
that Epidural tramadol with antiemetic is better than
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butorphanol for its longer duration in ambulatory
surgery, elderly patients, obese patients, and suitable
high-risk patients. [7]

Regarding safety, the study observed that the
combination of bupivacaine and butorphanol was
associated with a higher incidence of mild sedation
and nausea. These findings are in agreement with
other studies that have reported similar side effects
when opioids are used as adjuncts in epidural
analgesia. Similar reports were depicted in study
performed by Gupta et al. [8]

On the other hand, the combination of bupivacaine
and neostigmine was linked to a slightly increased
incidence of bradycardia and hypotension. Such
cardiovascular side effects have been documented in
studies examining the use of neostigmine in epidural
analgesia, likely due to its parasympathomimetic
effects. [9]

The findings of this study are consistent with
existing literature on the use of butorphanol and
neostigmine as adjuncts to epidural bupivacaine. For
instance, a study reported that the addition of
butorphanol to bupivacaine resulted in a
significantly faster onset and greater duration of
analgesia compared to bupivacaine alone. Similarly,
research has shown that the addition of neostigmine
to epidural bupivacaine prolongs postoperative
analgesia by inhibiting the breakdown of
acetylcholine in the spinal cord. [6, 8]

Clinical Implications: The choice between these
two combinations should be guided by the clinical
context. If rapid onset of analgesia is desired, the
combination of bupivacaine and butorphanol may be
preferable. However, for prolonged postoperative
pain relief, the combination of bupivacaine and
neostigmine may be more suitable. Both
combinations are associated with manageable side
effects, and their use should be tailored to individual
patient needs and surgical considerations.

Limitations and Future Research: This study has
certain limitations, including its single-center design
and the lack of long-term follow-up to assess the
duration of analgesia beyond the immediate
postoperative  period.  Future = multicenter,
randomized controlled trials with larger sample sizes
and extended follow-up are warranted to validate
these findings and further elucidate the optimal use
of these adjuncts in postoperative pain management.

Conclusion

The present study concludes that both epidural
bupivacaine with butorphanol and bupivacaine with
neostigmine are effective and safe for postoperative
pain relief in patients undergoing laparotomy.
However, bupivacaine with butorphanol provided a
faster onset of analgesia, while bupivacaine with
neostigmine resulted in a longer duration of pain
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relief. Although minor adverse effects were
observed in both groups, they were manageable and
did not compromise patient safety. Thus, the choice
of adjuvant can be tailored based on the desired
clinical outcome—rapid pain relief with
butorphanol or prolonged analgesia  with
neostigmine. Further large-scale studies are
recommended to validate these findings and refine
postoperative analgesic protocols.
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