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Abstract:

Background: Supraclavicular block, enhanced by adjuvants to local anesthetics, significantly improves pain
management in upper limb surgeries. This study compares the efficacy and safety of tramadol and nalbuphine as
adjuvants to ropivacaine.

Methods: A cross-sectional observational study was conducted with 100 patients undergoing upper limb surgery
at Patna Medical College and Hospital. Patients were randomized to receive ropivacaine with either tramadol or
nalbuphine. The primary outcomes measured were duration of analgesia, pain scores, side effects, and patient
satisfaction.

Results: Nalbuphine significantly increased the duration of analgesia (12.5 hours) compared to tramadol (9.3
hours) and resulted in lower pain scores at 1, 4, and 8 hours postoperatively. Patients in the nalbuphine group
experienced fewer side effects and reported higher satisfaction.

Conclusion: Nalbuphine is more effective than tramadol as an adjuvant to ropivacaine in supraclavicular blocks,
offering better analgesia, fewer side effects, and increased patient satisfaction. This suggests nalbuphine should
be considered over tramadol for enhancing ropivacaine in upper limb surgeries.
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Introduction

Improving patient outcomes through efficient pain
management is still a top priority in the field of
anaesthesia. Because it can give focused pain relief
and lessen the need for systemic analgesics, regional
anesthesia—especially the use of nerve blocks—
stands out [1]. Because it completely covers the
brachial plexus, the supraclavicular block is one of
the most commonly used nerve block procedures for
upper limb surgery [2]. Supraclavicular blocks
frequently use ropivacaine, a local anaesthetic
preferred for its good safety record and duration of
action.

Despite its effectiveness, ropivacaine by alone
occasionally fails to provide the best postoperative
analgesia over long periods of time. Because of this
restriction, several adjuvants are being investigated
to strengthen its analgesic effects. Adjuvants may
increase the block's length, improve the quality of
the analgesic, and lessen the need for further
analgesic therapies after surgery [3, 4]. Tramadol
and nalbuphine stand out among the adjuvants that
were examined. When used in conjunction with
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local anaesthetics, the synthetic analgesic Tramadol
can effectively reduce pain through a variety of
mechanisms, such as opioid receptor activation and
inhibition of serotonin and norepinephrine
absorption [5]. However, because of its ceiling
effect on respiratory depression, nalbuphine, an
opioid agonist-antagonist, has benefits in pain
management and is a safer option for sensitive
patient groups [6].

The aim of this study is to conduct a comprehensive
comparative analysis of tramadol and nalbuphine as
adjuvants to ropivacaine in supraclavicular blocks.
This analysis will determine the more effective
adjuvant in enhancing the analgesic efficacy of
ropivacaine, thereby improving postoperative pain
management and patient outcomes in upper limb
surgeries.

Materials and Methods

Study Design: This study was a cross-sectional
observational analysis conducted to compare the
efficacy and safety of tramadol and nalbuphine as
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adjuvants to ropivacaine in supraclavicular blocks.
The research focused on determining which
combination offered superior postoperative pain
control, duration of analgesia, and patient
satisfaction.

Participants: The study included about 100 patients
who were scheduled for upper limb surgery under
supraclavicular block at Patna Medical College and
Hospital in Patna. Adults between the ages of 18 and
65, patients scheduled for elective upper limb
surgeries, and ASA (American Society of
Anaesthesiologists) physical status I or II were the
inclusion criteria. The study excluded patients with
chronic opioid use, known allergies to study
medicines, or contraindications to regional
anaesthesia.

Study Period: The study was carried out over 10
months. Patient recruitment and data collection were
conducted during the first two months, followed by
eight months of follow-up assessments and data
analysis.

Anesthetic Procedure: All patients received a
supraclavicular block performed by experienced
anesthesiologists using ultrasound guidance.
Ropivacaine at a concentration of 0.5% was used as
the local anesthetic in all cases. Patients were
randomly divided into two groups: one group
received ropivacaine mixed with tramadol 50 mg,
and the other group received ropivacaine mixed with
nalbuphine 10 mg.

Data Collection: Data on analgesia duration, pain
scores using the Visual Analog Scale (VAS), side
effects, and patient satisfaction were collected at 1,
4, 8, 12, and 24 hours postoperatively. The primary
outcome was the duration of effective analgesia,
defined as the time until the first request for
additional pain relief.

Statistical Analysis: Data were analyzed using
SPSS  software. Continuous variables were
compared using the student’s t-test or Mann-
Whitney U test as appropriate. Categorical data were
analyzed using the Chi-square test or Fisher’s exact
test, depending on the size of the dataset. A p-value
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of less than 0.05 was considered statistically
significant.

Results

One hundred patients participated in the trial, split
equally between two groups of fifty. The two groups'
demographic traits, including age, gender, and ASA
physical status, were similar. Participants were 42
years old on average, with a standard deviation of 12
years. 38% of the patients were female, and 62% of
the patients were male. The group that received
ropivacaine with nalbuphine experienced effective
analgesia for a much longer period of time than the
group that received ropivacaine with tramadol. The
nalbuphine group experienced analgesia for an
average of 12.5 hours (SD = 2.1 hours), while the
tramadol group experienced analgesia for an average
of 9.3 hours (SD = 1.8 hours). There was a
statistically significant difference (p < 0.01).

At 1, 4, and 8 hours after surgery, the nalbuphine
group had decreased postoperative pain levels on the
Visual Analogue Scale (VAS). Similar degrees of
pain were reported by both groups at the 12- and 24-
hour marks. At one hour after surgery, the
nalbuphine group's first VAS scores were 2.3 (SD =
0.9), whereas the tramadol group's were 3.7 (SD =
1.1), demonstrating a statistically significant
difference (p < 0.01). The nalbuphine group
experienced fewer adverse effects. Nausea,
lightheadedness, and mild sedation were among the
most frequently reported adverse effects. Compared
to 8 patients (16%) in the nalbuphine group, 16
patients (32%) in the tramadol group reported
feeling queasy. Only five patients (10%) in the
nalbuphine group reported feeling lightheaded,
compared to 12 patients (24%) in the tramadol
group. (p <0.05) These differences were statistically
significant.

Patient satisfaction scores, measured on a Likert
scale from 1 (very dissatisfied) to 5 (very satisfied),
were higher in the nalbuphine group. The average
satisfaction score in the nalbuphine group was 4.6
(SD = 0.5) compared to 3.8 (SD = 0.6) in the
tramadol group, with a p-value of less than 0.01
indicating statistical significance.
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Figure 1: Duration of Analgesia (hours): Comparing the duration of effective analgesia between the two

groups.
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Figure 2: VAS Score at 1 Hour: Showing the pain scores at 1 hour postoperatively for each group.

Figure 3: Patient Satisfaction Score: Illustrating the patient satisfaction levels for each group.
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Discussion

The purpose of this study was to evaluate the
effectiveness of nalbuphine and tramadol as
adjuvants to ropivacaine in supraclavicular blocks
for upper limb procedures. According to our
research, when combined with ropivacaine,
nalbuphine considerably lengthens the duration of
the analgesic and lowers pain scores more
successfully  than  tramadol.  Furthermore,
nalbuphine was linked to improved patient
satisfaction and fewer adverse effects. Our results
are supported by recent studies, which show that
nalbuphine works well as an adjuvant in regional
anaesthesia. In supraclavicular brachial plexus
blocks, nalbuphine extends the analgesic duration of
ropivacaine without causing notable side effects,
according to research by Singh et al. [7].
Furthermore, nalbuphine added to ropivacaine under
spinal anaesthesia has been shown by Kumar et al.
to improve postoperative analgesia and decrease the
need for opioids [8].

Tramadol, on the other hand, is less successful in
improving the block qualities of ropivacaine, even if
it can modulate pain. Our study's results are
consistent with other research that suggests tramadol
may cause increased nausea and dizziness even
while it prolongs the duration of analgesia [9]. The
mechanistic  underpinnings of  nalbuphine's
synergistic effects with ropivacaine might be
investigated further. To improve pain management
techniques, different nalbuphine dosages and
combinations with other local anesthetics should be
investigated [10,11]. The long-term results and
recovery profiles of individuals undergoing this
adjuvant therapy may also be evaluated through
longitudinal investigations [12].

Conclusion

In comparison to tramadol, our study demonstrates
that nalbuphine is a better adjuvant than ropivacaine
in supraclavicular blocks, providing longer
analgesia, reduced pain scores, fewer side effects,
and increased patient satisfaction. These results
provide credence to the use of nalbuphine in clinical
settings to improve postoperative pain control
following upper limb procedures. These suggestions
might be improved by greater investigation into dose
optimisation and long-term effects, guaranteeing
more efficient and customised pain management
strategies for surgical patients.
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