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Abstract

Aim: The study compares the effects of intrathecal nalbuphine and buprenorphine as adjuvants to 0.5%
hyperbaric bupivacaine in elective infraumbilical surgeries.

Material and Methods: A randomized, double-blind study was conducted with 100 patients divided into two
groups: Group N (nalbuphine) and Group B (buprenorphine). The primary outcomes were the onset and
duration of sensory and motor blockade, while secondary outcomes included complications and postoperative
analgesia duration.

Results: Group N showed a faster onset and shorter duration of sensory and motor blockade compared to Group
B, which demonstrated prolonged analgesia. Both groups had minimal complications.

Conclusion: Both nalbuphine and buprenorphine are effective and safe adjuvants in spinal anesthesia, with the
choice depending on desired recovery profiles.
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Introduction

Intrathecal anesthesia is widely used for lower
abdominal surgeries due to its ability to provide
effective analgesia and muscle relaxation. The
addition of adjuvants to local anesthetics like
bupivacaine has become a common practice to
improve the quality and duration of spinal blocks.
Bupivacaine, a long-acting amide local anesthetic,
is commonly employed in spinal anesthesia for
infraumbilical  surgeries, providing adequate
sensory and motor blockade. However, its effect
can be enhanced by the inclusion of adjuvants such
as opioids, which have been shown to improve the
onset and prolong the duration of analgesia.

Opioids like nalbuphine and buprenorphine are
often considered for this purpose. Nalbuphine, a
mixed opioid agonist-antagonist, has been reported
to provide effective pain relief while minimizing
the risk of respiratory depression, a common side
effect associated with other opioids [1]. On the
other hand, buprenorphine, a partial opioid agonist,
has been demonstrated to provide prolonged
postoperative analgesia and reduce the requirement
for additional analgesics in the postoperative period
[2], [3]- Despite these potential advantages, there
remains a paucity of research comparing the
efficacy of nalbuphine and buprenorphine when

used as adjuvants to bupivacaine in -elective
infraumbilical surgeries. Several studies have
explored the use of nalbuphine as an adjuvant to
local anesthetics in spinal anesthesia. Singh et al.
[4] found that nalbuphine significantly prolonged
the duration of analgesia and reduced the incidence
of postoperative pain in patients undergoing lower
abdominal surgeries. Similarly, Gupta et al. [5]
demonstrated that nalbuphine, when combined with
bupivacaine, resulted in better hemodynamic
stability and a longer duration of sensory and motor
blockade compared to bupivacaine alone.
Furthermore, Rajput et al. [6] highlighted the
favorable profile of nalbuphine, noting its ability to
provide effective analgesia with fewer side effects
such as nausea and vomiting, which are common
with other opioids.

Buprenorphine, another opioid used as an adjunct
in spinal anesthesia, has also garnered attention due
to its unique pharmacological properties. Sharma et
al. [7] found that buprenorphine, when used in
combination with bupivacaine, significantly
increased the duration of analgesia without causing
significant respiratory depression. Additionally,
Patel et al. [8] reported that buprenorphine's partial
agonist activity contributed to its prolonged
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analgesic effects, making it a suitable option for
enhancing the efficacy of spinal anesthesia in lower
abdominal surgeries.

The primary objective of this study is to compare
the effects of intrathecal nalbuphine and
buprenorphine as adjuvants to 0.5% hyperbaric
bupivacaine in elective infraumbilical surgeries.
Specifically, the study will assess the onset and
duration of sensory and motor blockade, which are
critical factors in determining the adequacy of
anesthesia during surgery. The secondary objective
is to compare the hemodynamic responses, duration
of postoperative analgesia, and the occurrence of
complications between the two groups.

In the Indian context, there have been few studies
comparing the two adjuvants directly, and much of
the research has focused on either nalbuphine or
buprenorphine alone. Kumar et al. [9] showed that
the addition of nalbuphine to bupivacaine improves
analgesia and has a comparable safety profile to
other opioids in Indian patients. However, a direct
comparison between nalbuphine and buprenorphine
has not been extensively studied. This study aims
to fill this gap in the literature by providing a
comparative analysis of these two adjuvants in the
Indian patient population undergoing -elective
infraumbilical surgeries.

Thus, the findings of this study may provide
valuable insights into the most effective opioid
adjuvant for improving the quality of spinal
anesthesia in elective infraumbilical surgeries,
ultimately leading to better postoperative pain
management and reduced complications.

Material and Methods

This was a prospective, randomized, double-
blinded study designed to compare the effects of
intrathecal ~ nalbuphine  (Group N) and
buprenorphine (Group B) as adjuvants to 0.5%
hyperbaric bupivacaine in patients undergoing
elective infraumbilical surgeries. The study was
conducted over a period from January 2023 to
December 2023.

The study was conducted at a tertiary care hospital
in India, where elective infraumbilical surgeries
were routinely performed under spinal anesthesia.

The study included a total of 100 patients, who
were randomly divided into two groups:

e Group B: 50 patients receiving 0.5%
hyperbaric  bupivacaine with intrathecal
buprenorphine as an adjuvant

e Group N: 50 npatients receiving 0.5%
hyperbaric  bupivacaine with intrathecal
nalbuphine as an adjuvant

The sample size of 100 patients has been calculated
to ensure adequate statistical power (80%) at a
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significance level of 0.05, based on previous
research comparing the effectiveness of nalbuphine
and buprenorphine.

Inclusion Criteria:

e Adult patients aged 18-60 years

e American Society of Anesthesiologists (ASA)
physical status I and 11

o Patients undergoing elective infraumbilical
surgeries

e Informed consent obtained from all patients

Exclusion Criteria:

o History of allergy to local anesthetics or
opioids

e  Pregnancy or lactation

e Severe systemic diseases (cardiac, renal,
hepatic)

e  Spinal deformities or infections

e Chronic use of analgesic drugs

e Psychiatric disorders

Patients were randomly allocated into either Group
B (buprenorphine) or Group N (nalbuphine) using a
computer-generated randomization table. Both the
patients and the healthcare providers administering
the spinal anesthesia remained blinded to the group
allocation.

The Modified Bromage Scale, as used by Breen et
al. [11], will be used to assess the motor block
during the study. The scale is as follows:

e Grade 1: Complete block (unable to move feet

or knees)

e Grade 2: Almost complete block (able to move
feet only)

e Grade 3: Partial block (just able to move
knees)

e Grade 4: Detectable weakness of hip flexion
(between scores 3 and 5)

e Grade 5: No detectable weakness of hip
flexion while supine (full flexion of knees)

e Grade 6: Able to perform partial knee bend

Outcome Measures:

Primary Outcome: The onset and duration of
sensory and motor blockade, measured using the
Modified Bromage Scale, and the time taken for
complete motor and sensory recovery.

Secondary Outcomes:

e Hemodynamic parameters (heart rate, blood
pressure)

e Duration of postoperative analgesia

e Complications such as nausea, vomiting, and
respiratory depression

Data was collected from the patients before the
administration of anesthesia, intraoperatively, and
during the postoperative period. Parameters such as
the time to onset of sensory and motor blockade,
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duration of blockade, hemodynamics, and
postoperative pain were recorded.

Statistical Analysis

The data was analyzed using SPSS version 25
(IBM Corp.). Continuous variables were presented
as mean + standard deviation, while categorical
variables were presented as percentages. The
comparison of the outcomes between Group B and
Group N was performed using an independent t-test
for continuous variables and a chi-square test for
categorical variables. A p-value of <0.05 was
considered statistically significant.

Results

Table 1 shows the demographic characteristics of
the patients in both Group N and Group B,
including variables such as age, sex, and weight,
height, and ASA classification. The table compares
the mean values for each group, with no significant
differences found between the two groups in any of
the parameters. Figures represent the group data for
each variable.

Table 2 displays the onset and duration of sensory
and motor blockade between Group N and Group
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B. Group N exhibited a faster onset and shorter
duration for sensory and motor blockade compared
to Group B, with statistically significant differences
observed in the duration of sensory block and
motor blockade (p<0.001). The p-values for onset
times were non-significant for both sensory and
motor blocks.

Table 3 shows the incidence of complications
between Group N and Group B. The complications
observed include hypotension, bradycardia,
arrhythmia, and nausea/vomiting. There were no
significant differences between the two groups in
terms of complications, with p-values indicating no
statistically ~ significant  findings for most
complications, except for nausea/vomiting.

Table 4 illustrates the distribution of dermatomal
levels (T-4 to T-10) between Group N and Group
B. The table reveals the percentage of patients in
each group experiencing various dermatomal levels
of block. There were no significant differences
between the two groups in terms of dermatomal
spread (p = 0.871).

Table 1: Demographic details between Group N and Group B.

Variable Group N (n=50) Group B (n=50) p-value
Age (years) 352+45 348+43 0.83
Sex

Male 28 30 0.45
Female 22 20

Weight (kg) 70.5+9.1 71.0£8.5 0.72
Height (cm) 165.81 + 6.34 164 +7.22 0.88
ASA 1 30 29 0.75
ASATI 20 21 0.72

Table 2: Association of onset, duration of sensory and motor blockade with study participants

Parameters Group N (n=50) Group B (n=50) p-value
Onset of sensory block (mins) 2.12+0.72 3.10+7.50 0.682
Duration of sensory block (mins) 190.50 +5.24 272.00 £ 8.00 0.0001
Onset of motor block (mins) 2.45+0.68 2.60+0.70 0.772
Duration of motor blockade (mins) 185.00 +4.50 200.00 £6.10 0.0001
Duration of surgery (hours) 1.20+0.95 1.30+0.70 0.271
Duration of effective analgesia (mins) 358.00 + 34.25 478.00 £29.45 0.0001
Table 3: Complications encountered between two groups

Complications Group N (n=50) Group B (n=50) p-value
Hypotension Yes 3 (6.0%) Yes 4 (8.0%) 0.96
Bradycardia Yes 2 (4.0%) Yes 3 (6.0%) 0.621
Arrhythmia Yes 0 Yes 0 -
Nausea / Vomiting Yes 0 Yes 0 -

Table 4: Association of dermatomal levels with Group B and Group N
Groups T-4 T-5 T-6 T-7 T-8 T-9 T-10 p-value
Group N 12 (24.0%) | 2 (4.0%) | 18 (36.0%) | 4 (8.0%) | 11(22.0%) | 2 (4.0%) | 1(2.0%) | 0.871
Group B 9(18.0%) | 3(6.0%) | 17 (34.0%) | 6 (12.0%) | 14 (28.0%) | 1(2.0%) | 0(0.0%)
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Discussion

This study aimed to compare the effects of
intrathecal nalbuphine and buprenorphine as
adjuvants to 0.5% hyperbaric bupivacaine in
elective infraumbilical surgeries, focusing on the
onset and duration of sensory and motor blockade,
as well as complications and hemodynamic
parameters.

Our findings suggest that both adjuvants
significantly affect the onset and duration of
sensory and motor blocks, with notable differences
in the duration of sensory block and motor
blockade between the two groups. The results of
the study indicated that Group N (nalbuphine)
exhibited a faster onset of sensory block compared
to Group B (buprenorphine), although the
difference in onset times was not statistically
significant. The onset of motor block was also
similar between the two groups, in line with the
findings of other studies that have reported
comparable onset times for nalbuphine and
buprenorphine when used with bupivacaine [12].
These results suggest that both nalbuphine and
buprenorphine can be effective as adjuvants for
spinal anesthesia, but their impact on the onset of
motor block may not be as pronounced as the effect
on the duration of blockade.

The most significant difference observed in this
study was in the duration of sensory block and
motor blockade. Group N showed a significantly
shorter duration of both sensory and motor
blockade, suggesting that nalbuphine may be a
more  rapid-acting  agent  compared  to
buprenorphine. Similar studies have demonstrated
that nalbuphine's mixed opioid agonist-antagonist
properties contribute to faster onset times and
shorter durations of action, which could explain the
faster recovery in Group N [13]. Conversely,
buprenorphine, with its partial opioid agonist
properties, has a longer duration of analgesia and
motor block, which aligns with the observed longer
duration in Group B [14].

In terms of complications, both groups showed
minimal incidence of adverse events, including
hypotension, bradycardia, and arrhythmia. These
findings are consistent with other studies that
suggest both nalbuphine and buprenorphine are
generally well-tolerated when used intrathecally,
with minimal systemic effects [15]. However,
despite the absence of significant differences in
adverse events between the two groups, it is
essential to monitor hemodynamic stability closely,
particularly in patients receiving opioids as
adjuvants. The study’s low incidence of
complications supports the safety of using either
adjuvant in clinical practice. The dermatomal
spread of blockade was similar between the two
groups, with no significant differences in the

e-ISSN: 0976-822X, p-ISSN: 2961-6042

distribution of sensory levels from T-4 to T-10.
This finding aligns with the literature, which
suggests that the addition of either nalbuphine or
buprenorphine does not significantly alter the
dermatomal spread when used with hyperbaric
bupivacaine [16]. Therefore, both adjuvants
provide a similar level of spinal anesthesia,
contributing to the overall effectiveness of the
procedure without altering the sensory coverage in
the lower abdominal region.

Furthermore, the duration of effective analgesia
was significantly longer in Group B compared to
Group N. Buprenorphine's partial agonist activity at
the mu-opioid receptor is known to prolong
analgesia, which likely explains the prolonged
duration observed in this group. This finding is in
line with previous studies showing that
buprenorphine is an effective adjuvant for
prolonging postoperative analgesia in spinal
anesthesia [17].

In conclusion, both intrathecal nalbuphine and
buprenorphine serve as effective adjuvants to 0.5%
hyperbaric bupivacaine in elective infraumbilical
surgeries. While nalbuphine provides a faster onset
and shorter duration of blockade, buprenorphine
offers prolonged analgesia and a longer duration of
motor block. Clinicians should consider the
patient's needs and the desired surgical and
recovery outcomes when selecting the optimal
adjuvant for spinal anesthesia.

Conclusion

In conclusion, both intrathecal nalbuphine and
buprenorphine are effective adjuvants to 0.5%
hyperbaric bupivacaine in spinal anesthesia for
elective infraumbilical surgeries. Nalbuphine
provides a faster onset and shorter duration of both
sensory and motor blockade, while buprenorphine
offers prolonged analgesia and a longer duration of
motor block. The minimal complications and
similar dermatomal spread in both groups suggest
that either adjuvant can be safely used, allowing
clinicians to choose the optimal agent based on the
desired outcomes for anesthesia and recovery.
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