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Abstract

Introduction:  Supraclavicular  block (SCB) has
demonstrated remarkable post-operative patient outcomes
in upper limb surgeries. Bupivacaine, a long-acting regional
anesthetic, exhibits efficacy that can be influenced by the
concomitant administration of additives.

Objective: The primary objective of this study was
to evaluate the effectiveness of supraclavicular block
using 0.5% bupivacaine compared to the adjunctive
administration of additives, as well as to assess any
associated complications.

Methods and materials: This prospective study enrolled
62 patients aged 18-60 years with physical status | to Il
of both gender, aged 18-58 years with body mass index
(BMI) < 25 kg/m?2. Patients underwent elective forearm
and hand surgeries, with written consent and ethical
approval. Randomized into two groups, ultrasound-guided
supraclavicular brachial plexus block was performed using
bupivacaine alone (Group 1) or with nalbuphine (Group 2).
Sensory and motor blocks, analgesia duration, patient

satisfaction, and adverse effects were evaluated. The
study followed ethical guidelines and performed statistical
analyses for data evaluation.

Results: The study included 62 participants undergoing
forearm and hand surgeries, evaluating nalbuphine as an
adjuvant to 0.5% bupivacaine for supraclavicular brachial
plexus block. The majority were aged 15-30 years (41.94%),
with 56.45% males and 43.55% females. The population
consisted of business professionals (25.81%), farmers
(24.19%), service holders (29.03%), and housewives
(20.96%). Smokers accounted for 53.23%, and 54.84%
resided in urban areas. Group 2 (n = 31) had longer
durations of motor block and analgesia compared to Group
1 (n = 31). Patient satisfaction was high (91.93%), with a
willingness to recommend the procedure. Dissatisfaction
reasons included pain or discomfort during the block
(83.33%) and transient paraesthesia (16.67%).

Conclusion: Nalbuphine (10 mg) added to 0.5%
bupivacaine for supraclavicular brachial plexus block in
forearm and hand surgeries extends analgesia duration
without adverse effects. Ultrasound guidance ensures
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complication-free procedures, highlighting nalbuphine as a
potential adjuvant option for local anesthetics.
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Introduction

Supraclavicular brachial plexus blockade is an
effective and reliable alternative to general anaesthesia
for upper limb surgeries with minimal side effects
[1,2]. The brachial plexus is formed by the ventral
rami of C5-T1, occasionally with small contributions
by C4 and T2 [3]. Ultrasound provides a more precise
block and decreased tissue injury. It also decreases the
drug volume and systemic toxicity related to the drug.
It helps for better visualization and localization of the
brachial plexus [4,5]. Bupivacaine is a local anesthetic
that relieves pain by blocking the transmission of
pain signals to the dorsal horn. However, it also has
a definite risk of systemic toxicity, especially when
used for brachial plexus block. To reduce the dose and
incidence of adverse reactions, various adjuvants are
used to augment the analgesic efficacy of bupivacaine
[6]. Brachial plexus block is associated with excellent
patient outcomes postoperatively for upper limb
surgery, these benefits being; superior postoperative
analgesia and recovery compared with that of general
anaesthesia and opioid analgesia, and providing similar
quality of postoperative analgesia comparable to
epidural analgesia [7]. Many opioids such as tramadol
and fentanyl have been added as adjuvants to local
anesthetics by different routes, including brachial plexus
block, to enhance the analgesic efficacy. Opioids affect
either by action on opioid receptors or finally by their
systemic absorption. Nalbuphine, an opioid agonist-
antagonist, is used as an adjuvant to local anesthetic
for various regional anesthetic techniques due to its
affinity to k-opioid receptors to enhance the duration
of analgesia. It is widely studied as an adjuvant to local
anesthetics in central neuraxial techniques by epidural,
caudal, and intrathecal routes [8]. Nevertheless,
despite extensive literature research, there appears
to be a scarcity of published data investigating the
impact of nalbuphine when used as an adjuvant to local
anesthetics in peripheral nerve blocks. In light of this,
the objective of this study was to evaluate the clinical
effectiveness and safety of nalbuphine as an adjuvant
to 0.5% bupivacaine for supraclavicular brachial plexus
block, utilizing ultrasound guidance, in a diverse range
of forearm and hand surgical procedures.

Objectives

The main objective of this study was to evaluate
the effectiveness of supraclavicular block using 0.5%
bupivacaine alone in comparison to the addition of
adjunctive additives. Furthermore, the study aimed
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to assess any potential complications associated with
the procedure and also additives. By conducting this
research, a comprehensive evaluation of the efficacy
and safety of the supraclavicular block with or without
additives could be achieved.

Methods and Materials
Study design

This prospective observational study was undertaken
toevaluate the utilization of nalbuphine asan adjuvant to
0.5% bupivacaine for ultrasound-guided supraclavicular
brachial plexus blockade.

Study period

This study was conducted during the period from 01
April 2022 to 30 September 2022 (06 months).

Place of study

The study was carried out at Sheikh Hasina National
Institute of Burn and Plastic Surgery (SHNIBPS), Dhaka.

Study population

This prospective study enrolled 62 patients with a
physical status | to Il of both gender, aged between 18
and 60 years with body massindex (BMI) < 25 kg/m?. The
patients were scheduled for elective forearm and hand
surgeries in orthopedic and plastic surgical operation
theaters. Prior to participation, writteninformed consent
was obtained from each patient, following approval
from the Institutional Ethics Committee. Patients
with clinically significant coagulopathy, infection at
the injection site, known allergy to local anesthetics,
preexisting neuromuscular, severe cardiovascular or
pulmonary disease, renal or hepatic disorders, refusal
to undergo the technique, or inability to visualize the
brachial plexus with ultrasound guidance were excluded
from the study.

Patients who were taking psychotropic medications
or receiving chronic analgesic therapy, other than
simple analgesics, were also excluded. The patients
were randomized into two equal groups of 32 patients
each, using a computer-generated random number
table. Group 1 received 20 mL of 0.5% bupivacaine with
1 mL of normal saline, while Group 2 received 20 mL
of 0.5% bupivacaine with 1 mL of nalbuphine (10 mg).
The study drug solutions were prepared by a resident
anesthetist who was not involved in data collection,
maintaining the blinding of the study.

The ultrasound-guided supraclavicular brachial
plexus block was performed using a transportable
ultrasound system and a high-frequency linear
transducer. The study drug solution was administered
around the brachial plexus under ultrasound imaging
guidance, ensuring negative aspiration to avoid
accidental intravascular injection. The onset time of
sensory and motor blocks, duration of motor block,
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and duration of analgesia were assessed and compared
between the two groups.

All patients underwent continuous monitoring
of vital parameters, including blood pressure, heart
rate, electrocardiogram (ECG), and pulse oximetry,
throughoutthe perioperative period. Patient satisfaction
was assessed, and any reasons for dissatisfaction or
non-recommendation were documented. Any adverse
effects or complications were managed in accordance
with the established clinical protocol. Postoperative
pain levels were measured using the visual analog scale
(VAS),andtramadoland ondansetron were administered
as rescue analgesia when necessary. The study adhered
to a rigorous methodology, following ethical guidelines
and ensuring participant and investigator blinding.
Statistical analyses were performed to assess the data
and determine the significance of the findings.

Statistical analysis

The sample size for this study was calculated using
standard computer programs, which determined
that 31 patients should be included in each group.
This calculation aimed to detect a clinically significant
difference of more than 20% in the duration of block
and postoperative analgesia between the groups, with
an alpha error of 0.05, 80% power, and 95% confidence
level. Accounting for a potential dropout rate of 5%, the
final sample size was determined to be 60 patients to
ensure robust validation of the results. The collected
data were presented as mean and standard deviation,
with the latter, considered the most reliable predictor.
Statistical analysis was conducted using SPSS 20.0
software. Various statistical tests, including Student's
t-test, Chi-square test, and Mann-Whitney U-test, were
employed to compare the observed data between the
groups. A significance level of P < 0.05 was used to
determine statistical significance.

Results

Table 1 displays the demographic profile of the study
population consisting of 62 individuals, which is relevant
to the investigation of "Nalbuphine as an Adjuvant to
0.5% Bupivacaine for Ultrasound-guided Supraclavicular
Brachial Plexus Blockade." The population encompasses
various age groups, with the majority falling within
the 15-30 age range (41.94%). Males comprise 56.45%
of the population, while females make up 43.55%.
Professionally, the population includes business
professionals (25.81%), farmers (24.19%), service
holders (29.03%), and housewives (20.96%). Smokers
account for 53.23% of the population, with non-smokers
representing 46.77%. In terms of area, 45.16% reside in
rural areas, while 54.84% live in urban settings.

Table 2 presents the study population consisting of
62 patients, focusing on their demographic profile and
surgical characteristics. The table reveals that Group-1
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Table 1: Demographic Profile of Study Population (n = 62).

Age distribution Population Percentage (%)
15-30 26 41.94
31-45 19 30.65
46-60 17 27.41
Gender

Male 35 56.45
Female 27 43.55
Profession

Business 16 25.81
Service holder 18 29.03
Farmer 15 24.19
Housewife 13 20.96
Smoke

Smoker 33 53.23
Non-Smoker 29 46.77
Area

Rural 28 45.16
Urban 34 54.84

Table 2: Group-wise patients profile (n = 62).

Data/group Group-1 Group-2
Male 19 16

Female 12 15

Weight (kg) 57.8+9.7 63.7+7.8
BMI (kg/m?) 19.10£2.78 20.61 £ 3.21
ASA grade (/1) 21/9 23/7
Duration of surgery (min) | 168.17 + 16 165.35 + 20

consisted of 19 males and 12 females, while Group-2
included 16 males and 15 females. When examining
weight, Group-1 exhibited a mean weight of 57.8 kg
with a standard deviation of 9.7, whereas Group-2
had a slightly higher mean weight of 63.7 kg with a
standard deviation of 7.8. The body mass index (BMI)
measurements showed that Group-1 had an average
BMI of 19.10 kg/m? with a standard deviation of 2.78,
while Group-2 had an average BMI of 20.61 kg/m? with
a standard deviation of 3.21. Assessing the ASA grade,
Group-1 had 23 patients classified as ASA grade | and 9
patients as ASA grade Il, while Group-2 had 25 patients
classified as ASA grade | and 7 patients as ASA grade
Il. Lastly, the table provided the duration of surgery,
indicating that Group-1 had a mean duration of 168.17
minutes with a standard deviation of 16, while Group-2
had a mean duration of 165.35 minutes with a standard
deviation of 20.

Table 3 presents the sensory and motor blockade
characteristics of the brachial plexus block in Group 1
and Group 2. The onset time of sensory block was similar
between the groups, with Group 1 having an average
onset time of 10.36 minutes and Group 2 with 9.57
minutes. The onset of motor block was slightly faster in
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Table 3: Sensory and motor blockade characteristics of brachial plexus block.

Parameter/groups Group 1 Group 2 P-Value
Onset time of sensory block (min) 1036 + 1.7 957 +15 0.76
Onset of motor block (min) 18.16 + 1.30 1410+ 1.24 0.49
Duration of motor block (min) 257.69 + 30.19 278.53 + 34.61 0.038
Duration of analgesia (min) 341.31+21.42 481.53 +42.45 0.001"

Table 4: Patient satisfaction (n = 62).

‘ Number of patients Percentage (%)

Patient satisfaction

Satisfied 57 91.93
Unsatisfied 5 8.07
Will undergo surgery with same procedure/recommend it to others?

Yes 57 91.93
No 5 8.07
Reason for unsatisfaction/non-recommendation

Pain/discomfort during block procedure 5 83.33
Paraesthesia lasting for 24 hrs 16.67

Group 2 (14.10 minutes) compared to Group 1 (18.16
minutes). The duration of motor block was significantly
longer in Group 2 (278.53 minutes) compared to Group
1(257.69 minutes). Moreover, the duration of analgesia
was significantly higher in Group 2 (481.53 minutes)
compared to Group 1 (341.31 minutes).

Table 4 provides information on patient satisfaction
regarding the brachial plexus block procedure. Out of
the total study population of 62 patients, 91.93% (57
patients) reported being satisfied with the procedure,
while 8.07% (5 patients) expressed dissatisfaction.
Similarly, 91.93% (57 patients) stated that they would
undergo the same procedure again or recommend it to
others, while 8.07% (5 patients) indicated otherwise.
Among the reasons for dissatisfaction or non-
recommendation, 83.33% (5 patients) mentioned pain
or discomfort during the block procedure, and 16.67%
(1 patient) reported experiencing paraesthesia lasting
for 24 hours.

Discussion

A nalbuphine dose of 20 mg was chosen as per the
recommendation in the textbook as well as previous
research [1]. Sdinz Lépez, et al. demonstrated that
ultrasound guidance enabled the use of reduced doses
of local anesthetic for supraclavicular brachial plexus
block to minimize the risks of the systemic toxicity of
local anesthetic drugs [9]. In the present study, we used
only 100 mg of bupivacaine to establish the effective
block and our assessment was in accordance with
their findings. Different opioid medications have been
added to local anaesthetic to improve the quality and
duration of postoperative analgesia of peripheral nerve
blocks [10]. Numerous prior studies have endeavored to
investigate the potential enhancement of clinical efficacy
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in peripheral nerve blocks by incorporating opioids
alongside local anesthetics. These studies have shown
that various opioids effectively interact with peripheral
nerves by stimulating opioid receptors. However,
their usage has been accompanied by undesirable
side effects. Tramadol and fentanyl have frequently
been employed as adjuvants to local anesthetic drugs
in brachial plexus blocks [11]. A systemic review of
various adjuvants for brachial plexus block suggested
that nalbuphine appeared to possess greater analgesic
efficacy with minimal adverse effects. Nalbuphine is a
mixed agonist and p-antagonist opioid, and its affinity
to k-opioid receptors results in analgesia, sedation,
and cardiovascular stability with minimal respiratory
depression. It may potentiate local anesthetic action
through central opioid receptor-mediated analgesia
by peripheral uptake of nalbuphine to the systemic
circulation. Young, et al. demonstrated that opioid
receptors and various macromolecules in the nerve
undergo axonal flow [12]. Opioids penetrate the
nerve membrane and act at the dorsal horn. Laudren
showed that proteins undergo bidirectional axonal
transport and speculated that these receptors circulate
endorphins, their endogenous ligands, in addition
to exogenous opioids which proves that opioids act
directly on peripheral nervous system [13]. The findings
of the current study demonstrated that the addition
of nalbuphine (10 mg) to 20 mL of 0.5% bupivacaine
significantly improved the quality of supraclavicular
brachial plexus block and prolonged the duration of
both sensory and motor block. The study concluded
that butorphanol prolonged the duration of brachial
plexus block [14]. In the present study, there was
also a significant increase in the duration of analgesia
in patients who received nalbuphine as an adjuvant
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(481.53 £ 42.45 min) as compared to another group
(341.31 £ 21.42 min). This enhancement may be due to
the synergistic action of nalbuphine with bupivacaine.
Viel, et al. showed that injection buprenorphine into the
brachial plexus sheath using supraclavicular technique
is an efficient way to control postoperative pain after
upper limb surgery [15]. Youssef and El Zayyat compared
the effect of nalbuphine with tramadol as adjuvants
to lidocaine in intravenous regional anesthesia and
concluded that both nalbuphine and tramadol were
comparable, but nalbuphine was more effective than
tramadol for prolonging the duration of postoperative
analgesia [16]. Abdelhaq and Elramely [17] also
used 20 mg nalbuphine as adjuvant to 25 mL of 0.5%
bupivacaine for supraclavicular brachial plexus block for
upper arm surgeries and concluded that nalbuphine has
significantly increased the duration of the both sensory
and motor block along with prolonged postoperative
analgesia. The present study is supported by Chiruvella
S, et al. who explained sedation by nalbuphine on the
basis of some amount of systemic absorption of drugs
[18]. In our current study, we observed a statistically
significant prolongation in the duration of sensory and
motor block, as well as the duration of analgesia, even
with reduced doses of 10 mg nalbuphine combined
with 20 ml of 0.5% bupivacaine for upper arm
surgeries. The advantages offered by nalbuphine were
not accompanied by any hemodynamic variations or
adverse events. Since nalbuphine acts as an agonist to
K receptors and an antagonist to pu receptors, it lacks
side effects such as pruritus, nausea, vomiting, and
respiratory depression. Throughout the study, there
were insignificant differences in intraoperative changes
in vital parameters and oxygen saturation between the
groups. Patients experienced a comfortable surgical
experience without immediate postoperative pain or
any associated side effects [19,20].

Conclusion

The addition of nalbuphine (10 mg) as an adjuvant
to 0.5% bupivacaine for supraclavicular brachial plexus
block in patients undergoing forearm and hand surgeries
has been found to extend the duration of analgesia
without any adverse effects. Moreover, the utilization
of ultrasound guidance during the procedure eliminated
any instances of technique-related complications. These
findings suggest that nalbuphine could potentially be
considered as an additional option among the growing
list of adjuvants to local anesthetics.
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