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Abstract 

Background:  
Nalbuphine has been investigated as an adjuvant to local anaesthetics to prolong regional blockade and postoperative 

analgesia. This study compared nalbuphine plus bupivacaine with bupivacaine alone for ultrasound-guided axillary brachial 

plexus block. 

 

Methods:  
This prospective randomized controlled study was conducted at Pandit Bhagwat Dayal Sharma Post Graduate Institute of 

Medical Sciences, Rohtak, Haryana, India, from April 2025 to March 2026. It included 122 patients undergoing upper-limb 

surgery who met the eligibility criteria and provided informed consent. Patients received bupivacaine alone (Group I, n = 

61) or bupivacaine with nalbuphine 20 mg (Group II, n = 61). Continuous variables were compared using the independent-

samples t-test and categorical variables using the chi-square or Fisher's exact test, as appropriate. 

 
Results:  
Mean age was 33.42 ± 9.86 years in Group I and 35.18 ± 10.72 years in Group II (P = .341). Sensory and motor block onset 

did not differ significantly (P = .156 and P = .298, respectively). Nalbuphine significantly prolonged sensory block duration 

(472.38 ± 55.62 vs. 335.46 ± 48.73 minutes), motor block duration (371.52 ± 49.18 vs. 278.64 ± 43.25 minutes), and 

analgesia duration (489.37 ± 61.42 vs. 361.84 ± 54.26 minutes; all P < .001). VAS scores were significantly lower at 6, 8, 

and 10 hours (P < .001). 

 

Conclusion: 
 Nalbuphine prolonged regional blockade and postoperative analgesia without major reported adverse events. 

 

Recommendation:  
Larger multicentre trials should further evaluate its efficacy and safety. 

 

Keywords: Nalbuphine; Bupivacaine; Axillary block; Brachial plexus; Ultrasound guidance; Postoperative analgesia. 

Submitted:  July 02, 2026               Accepted:  August 11, 2026          Published:  September 30, 2026 

Corresponding author: Ankur Sehgal  

Email: ankursehgal250@gmail.com  

Senior Resident, Department of Anaesthesiology, Pandit Bhagwat Dayal Sharma Post Graduate Institute of Medical 

Sciences, Rohtak, Haryana, India 

 
 

 

 

 

mailto:ankursehgal250@gmail.com


  

Student’s Journal of Health Research Africa 

e-ISSN: 2709-9997, p-ISSN: 3006-1059 

Vol.7 No. 3 (2026): September 2026 Issue 

 https://doi.org/10.51168/48qv7y61 

Original Article 

 
Introduction 
Brachial plexus block is an established regional anaesthetic 

technique that provides effective anaesthesia and 

postoperative analgesia for surgical procedures involving 

the upper extremity. It can be used for procedures involving 

the arm, forearm, wrist, and hand, thereby reducing the need 

for general anaesthesia and systemic analgesics. Among the 

various approaches to brachial plexus blockade, including 

interscalene, supraclavicular, infraclavicular, and axillary 

approaches, the axillary approach is particularly useful for 

procedures involving the distal upper limb [1, 2]. The 

axillary brachial plexus block targets the terminal branches 

of the brachial plexus around the axillary artery and offers a 

relatively safe approach with a low risk of complications 

involving the pleura and major central structures [1-3]. 

The use of ultrasound guidance has significantly improved 

the accuracy and safety of peripheral nerve blocks. 

Ultrasound allows real-time visualization of the axillary 

artery, surrounding nerves, needle advancement, and spread 

of local anaesthetic, thereby facilitating precise drug 

deposition while potentially reducing the volume of local 

anaesthetic required. Compared with landmark-based or 

nerve-stimulator techniques, ultrasound-guided axillary 

brachial plexus block enables better identification of 

individual nerve structures and may improve block success 

while minimizing complications. However, despite its 

effectiveness, the duration of analgesia provided by local 

anaesthetics alone may be limited, necessitating the use of 

additional analgesic medication during the postoperative 

period [4-7]. 

Various adjuvants have therefore been investigated to 

enhance the quality and prolong the duration of peripheral 

nerve blockade. Drugs such as opioids, α2-adrenergic 

agonists, dexamethasone, magnesium, and other agents have 

been studied in combination with local anaesthetics with the 

aim of accelerating block onset, prolonging sensory and 

motor blockade, extending postoperative analgesia, and 

reducing postoperative analgesic requirements [8-10]. 

Among opioid adjuvants, nalbuphine, a synthetic opioid 

with mixed κ-opioid receptor agonist and μ-opioid receptor 

antagonist properties, has attracted interest because of its 

analgesic efficacy and relatively favourable safety profile. 

Its use as an adjuvant in neuraxial and peripheral regional 

anaesthesia has been explored, although its mechanism and 

effectiveness when administered around peripheral nerves 

remain incompletely established [11, 12]. 

Bupivacaine is a long-acting local anaesthetic commonly 

used for brachial plexus blockade; however, the duration of 

postoperative analgesia following a single-injection block 

may still be insufficient for prolonged postoperative pain 

control. The addition of nalbuphine to bupivacaine may 

potentially enhance the duration and quality of analgesia 

while reducing the requirement for rescue analgesics [12, 

13]. However, evidence regarding its effectiveness as an 

adjuvant in ultrasound-guided axillary brachial plexus block 

remains limited and warrants further evaluation. Therefore, 

the present study was undertaken to compare nalbuphine 

with bupivacaine versus bupivacaine alone in ultrasound-

guided axillary brachial plexus block, with respect to the 

onset and duration of sensory and motor blockade, duration 

of postoperative analgesia, postoperative analgesic 

requirements, haemodynamic parameters, and adverse 

effects. 

 
Methods 

Study Design and Participants 
This prospective comparative cross-sectional study was 

conducted from April 2025 to March 2026 among 122 

patients undergoing hand and forearm surgeries under 

ultrasound-guided axillary brachial plexus block.  

 
Study Participants and Eligibility Criteria 
Patients scheduled for elective hand and forearm surgeries 

under ultrasound-guided axillary brachial plexus block were 

assessed for eligibility. 

 
Inclusion criteria 
 Patients aged [specify age range], of either sex, belonging 

to American Society of Anesthesiologists (ASA) physical 

status [specify eligible classes], undergoing elective hand or 

forearm surgery under ultrasound-guided axillary brachial 

plexus block, and providing written informed consent were 

included. 

 

Exclusion criteria 
 Patients with contraindications to peripheral nerve block, 

including coagulopathy, local or systemic infection, 

previous brachial plexus injury, pre-existing peripheral 

neuropathy, chronic analgesic use, allergy to the study 

drugs, pregnancy or lactation, or peripheral vascular disease 

were excluded. 

 
Measures to Minimize Bias 
Random allocation was used to minimize selection bias and 

distribute potential confounding factors between the groups. 

Both groups underwent the same ultrasound-guided block 

procedure and received the same concentration and volume 
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of bupivacaine, with the study drug being the principal 

difference between the interventions. Standardized 

definitions and assessment methods were used to evaluate 

sensory blockade, motor blockade, postoperative pain, and 

rescue analgesia requirements. Pain scores were recorded at 

predetermined postoperative intervals.  

 

Eligibility and Randomisation 
Patients with contraindications to peripheral nerve block, 

including coagulopathy, local or systemic infection, 

previous brachial plexus injury, pre-existing peripheral 

neuropathy, chronic analgesic use, allergy to study drugs, 

pregnancy or lactation, and peripheral vascular disease were 

excluded. Participants were randomly assigned using a 

sealed-envelope technique into two equal groups: Group I 

(n=61) received bupivacaine alone, while Group II (n=61) 

received bupivacaine with nalbuphine. 

 

Anaesthetic Technique 
Standard preoperative assessment and monitoring were 

performed. After intravenous access, patients received 

midazolam (0.05 mg/kg) and supplemental oxygen. Under 

ultrasound guidance, the axillary brachial plexus was 

identified using a high-frequency linear probe. Following 

local infiltration with 2% lidocaine, an in-plane technique 

was used for block administration. Group I received 35 mL 

of 0.25% bupivacaine + 1 mL of normal saline, whereas 

Group II received 35 mL of 0.25% bupivacaine + 20 mg 

nalbuphine in 1 mL. The spread of the injectate was 

confirmed in real time. 

 

Outcome Measures 
Demographic characteristics and duration of surgery were 

recorded. Heart rate and mean arterial pressure were 

assessed at baseline and following block administration. 

Sensory block onset and duration were evaluated using the 

pinprick method, while motor block onset and duration were 

assessed using the modified Bromage scale. The duration of 

analgesia was defined as the interval from complete sensory 

blockade to the first requirement for rescue analgesia (VAS 

≥4). Postoperative pain was assessed using a 10-point VAS 

at 1, 2, 3, 4, 6, 8, 10, and 12 h. Patients were also monitored 

for adverse events and block-related complications. 

 

 
 

 

Statistical Analysis 
Data were analysed using Statistical Package for the Social 

Sciences (SPSS) software. Continuous variables were 

expressed as mean ± standard deviation (SD), while 

categorical variables were presented as frequencies and 

percentages. Continuous variables, including demographic 

characteristics, duration of surgery, sensory and motor block 

onset and duration, duration of analgesia, and postoperative 

visual analogue scale (VAS) scores at individual time 

points, were compared between the two independent groups 

using the independent-samples Student's t-test. Categorical 

variables, including sex distribution and the incidence of 

adverse events, were compared using the chi-square test or 

Fisher's exact test, as appropriate. All statistical tests were 

two-tailed, and a P-value of less than 0.05 was considered 

statistically significant. 

 

Ethical Consideration 
Ethical approval was obtained from the Institutional Ethics 

Committee, and written informed consent was obtained 

from all participants. 

 
Results 

Participant Flow 
A total of 122 patients undergoing hand and forearm 

surgeries under ultrasound-guided axillary brachial plexus 

block were enrolled in the study and randomly allocated 

equally to two groups. Group I received bupivacaine alone 

(n = 61), whereas Group II received bupivacaine with 

nalbuphine (n = 61). The numbers of patients screened for 

eligibility, excluded before randomization, and the reasons 

for non-participation were not available. Both groups were 

represented by 61 participants in the reported results. 

 
Baseline Demographic Characteristics 
The baseline demographic characteristics and duration of 

surgery are presented in Table 1. The mean age was 33.42 ± 

9.86 years in Group I and 35.18 ± 10.72 years in Group II. 

The mean body weight was 72.84 ± 7.12 kg in Group I and 

73.91 ± 6.48 kg in Group II. Group I included 38 male 

(62.3%) and 23 female (37.7%) participants, whereas Group 

II included 40 male (65.6%) and 21 female (34.4%) 

participants. The mean duration of surgery was 84.67 ± 

18.52 minutes in Group I and 86.21 ± 19.34 minutes in 

Group II. No statistically significant differences were 

observed in age, body weight, sex distribution, or duration 

of surgery between the groups (P > .05). 
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Table 1 Demographic Characteristics and Duration of Surgery in the Two Study Groups 
Characteristic Group I: Bupivacaine (n = 

61) 

Group II: Bupivacaine + Nalbuphine (n = 

61) 

p 

Age (years), M ± SD 33.42 ± 9.86 35.18 ± 10.72 .341 

Weight (kg), M ± SD 72.84 ± 7.12 73.91 ± 6.48 .389 

Female, n (%) 23 (37.7) 21 (34.4) .701 

Male, n (%) 38 (62.3) 40 (65.6) .701 

Duration of surgery (min), M ± 

SD 

84.67 ± 18.52 86.21 ± 19.34 .648 

Note. Values are presented as mean (M) ± standard deviation (SD) or number (n) and percentage, as 

appropriate. 
 

Sensory and Motor Block Characteristics and 

Duration of Analgesia 
The onset and duration of sensory and motor blockade and 

the duration of postoperative analgesia are presented in 

Table 2. The mean onset of sensory blockade was 10.82 ± 

2.41 minutes in Group I and 10.21 ± 2.18 minutes in Group 

II, with no statistically significant difference (p = .156). 

Similarly, the mean onset of motor blockade was 17.26 ± 

3.12 minutes in Group I and 16.71 ± 2.86 minutes in Group 

II (p = .298). 

In contrast, the duration of both sensory and motor blockade 

was significantly longer in Group II. Sensory block duration 

was 472.38 ± 55.62 minutes in Group II compared with 

335.46 ± 48.73 minutes in Group I (p < .001). Motor block 

duration was also longer in Group II (371.52 ± 49.18 

minutes) than in Group I (278.64 ± 43.25 minutes; p < .001). 

The mean duration of postoperative analgesia was 489.37 ± 

61.42 minutes in Group II and 361.84 ± 54.26 minutes in 

Group I (p < .001). 

 

Table 2 Sensory and Motor Block Characteristics and Duration of Postoperative Analgesia 
Parameter Group I: Bupivacaine (n = 

61) 

Group II: Bupivacaine + Nalbuphine (n 

= 61) 

p 

Sensory block onset (min), M ± 

SD 

10.82 ± 2.41 10.21 ± 2.18 .156 

Sensory block duration (min), M ± 

SD 

335.46 ± 48.73 472.38 ± 55.62 < 

.001 

Motor block onset (min), M ± SD 17.26 ± 3.12 16.71 ± 2.86 .298 

Motor block duration (min), M ± 

SD 

278.64 ± 43.25 371.52 ± 49.18 < 

.001 

Duration of analgesia (min), M ± 

SD 

361.84 ± 54.26 489.37 ± 61.42 < 

.001 

Note. Values are presented as mean (M) ± standard deviation (SD). Group I received bupivacaine alone; 

Group II received bupivacaine with nalbuphine. 
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Fig. 1: Comparison of sensory and motor block characteristics and duration of analgesia 

between the study groups 
 

Postoperative Pain Scores and Adverse 

Events 
Postoperative VAS scores and adverse events are presented 

in Table 3. Pain scores were comparable between the groups 

at 1, 2, 3, and 4 hours after surgery, with no statistically 

significant differences (p > .05). At 6 hours, the mean VAS 

score was 3.62 ± 1.12 in Group I and 2.48 ± 0.96 in Group 

II (p < .001). At 8 hours, the corresponding scores were 4.21 

± 1.18 and 2.91 ± 1.02, respectively (p < .001). At 10 hours, 

the mean VAS score was 4.76 ± 1.24 in Group I and 3.36 ± 

1.11 in Group II (p < .001). At 12 hours, the difference was 

not statistically significant (p = .191). 

Adverse events were infrequent in both groups. One 

participant in Group I developed transient Horner syndrome 

(1.6%), whereas one participant in Group II experienced 

self-limiting nausea (1.6%). No cases of hypotension, 

arrhythmia, dyspnoea, or local anaesthetic systemic toxicity 

were reported in either group. 

 

 

 

Table 3 Postoperative Visual Analogue Scale Scores and Adverse Events 
Parameter Group I: Bupivacaine (n = 

61) 

Group II: Bupivacaine + Nalbuphine 

(n = 61) 

p 

VAS at 1 hour, M ± SD 1.12 ± 0.74 1.05 ± 0.68 .584 

VAS at 2 hours, M ± SD 1.34 ± 0.82 1.27 ± 0.76 .621 

VAS at 3 hours, M ± SD 1.68 ± 0.91 1.49 ± 0.83 .219 

VAS at 4 hours, M ± SD 2.14 ± 0.97 1.86 ± 0.89 .104 

VAS at 6 hours, M ± SD 3.62 ± 1.12 2.48 ± 0.96 < .001 

VAS at 8 hours, M ± SD 4.21 ± 1.18 2.91 ± 1.02 < .001 

VAS at 10 hours, M ± SD 4.76 ± 1.24 3.36 ± 1.11 < .001 
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VAS at 12 hours, M ± SD 3.48 ± 1.16 3.21 ± 1.08 .191 

Horner syndrome, n (%) 1 (1.6) 0 (0.0) 1.000 

Nausea, n (%) 0 (0.0) 1 (1.6) 1.000 

Hypotension, n (%) 0 (0.0) 0 (0.0) — 

Arrhythmia, n (%) 0 (0.0) 0 (0.0) — 

Dyspnoea, n (%) 0 (0.0) 0 (0.0) — 

Local anaesthetic systemic toxicity, 

n (%) 

0 (0.0) 0 (0.0) — 

Note. VAS = visual analogue scale; M = mean; SD = standard deviation; n = number of participants. VAS 
scores ranged from 0 to 10, with higher scores indicating greater pain. Dashes indicate that a statistical 

comparison was not reported for events absent in both groups. 
 

 

 
Fig. 2: Comparison of mean postoperative VAS scores between the study groups 

 

Discussion 
The present study evaluated 122 patients undergoing upper-

limb surgery under ultrasound-guided axillary brachial 

plexus block and compared bupivacaine alone with 

bupivacaine combined with nalbuphine. Both groups were 

comparable in terms of demographic characteristics and 

duration of surgery. No significant intergroup differences 

were observed in heart rate or mean arterial pressure 

throughout the observation period, indicating that the 

addition of nalbuphine did not produce significant 

haemodynamic alterations. Similar findings have been 

reported in previous studies evaluating nalbuphine as an 

adjuvant to local anaesthetics for ultrasound-guided brachial 

plexus blockade [14, 15]. 

In the present study, nalbuphine did not significantly 

influence the onset of sensory or motor blockade; however, 

it significantly prolonged the duration of both sensory and 

motor block. This observation is consistent with earlier 

studies in which the addition of 20 mg nalbuphine to 

bupivacaine prolonged sensory and motor blockade without 
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significantly affecting block onset [12]. Similar findings 

have been reported with nalbuphine combined with 

levobupivacaine [16] and ropivacaine under ultrasound 

guidance [17]. The prolongation of blockade may be 

attributed to an additive or synergistic interaction between 

nalbuphine and the local anaesthetic, although the exact 

mechanism responsible for its peripheral action remains 

incompletely established. 

A significant prolongation of postoperative analgesia was 

also observed following the addition of nalbuphine. 

Although postoperative visual analogue scale (VAS) scores 

were comparable between the groups during the first 4 

hours, significantly lower pain scores were observed in the 

nalbuphine group at 6, 8, and 10 hours, with no significant 

difference at 12 hours. These findings suggest that 

nalbuphine extended postoperative analgesia during the 

later postoperative period. Previous studies have similarly 

demonstrated prolonged analgesia with nalbuphine–

bupivacaine combinations [12, 14], while other 

investigations using nalbuphine with different local 

anaesthetics have reported improved postoperative pain 

control and reduced analgesic requirements [18, 19]. Thus, 

adding nalbuphine may provide a clinically useful extension 

of analgesia following peripheral nerve blockade. 

The overall safety profile of the intervention was favourable, 

with only isolated minor adverse events observed. Transient 

Horner syndrome occurred in one patient receiving 

bupivacaine alone, while one patient receiving nalbuphine 

experienced self-limiting nausea. No cases of hypotension, 

arrhythmia, dyspnoea, or local anaesthetic systemic toxicity 

were recorded. These findings are consistent with previous 

reports describing a favourable safety profile for nalbuphine 

as an adjuvant in brachial plexus blocks [12, 14]. However, 

nausea has been reported with nalbuphine administration, 

and its incidence may vary with the dose used [20, 21]. 

Given the limited number of adverse events in the present 

study, the findings should be interpreted cautiously and do 

not establish the absence of uncommon adverse effects. 

Overall, the findings suggest that nalbuphine as an adjuvant 

to bupivacaine in ultrasound-guided axillary brachial plexus 

block prolonged sensory and motor blockade and 

postoperative analgesia without significant differences in 

the measured haemodynamic parameters. Further studies 

involving larger populations and different clinical settings 

are warranted to confirm these findings and evaluate the 

safety and applicability of this combination. 

 
 

 

Conclusion 
The addition of nalbuphine to bupivacaine in ultrasound-

guided axillary brachial plexus block significantly 

prolonged the duration of sensory and motor blockade and 

postoperative analgesia compared with bupivacaine alone, 

without significantly affecting the onset of block or 

perioperative haemodynamic parameters. The nalbuphine 

group also demonstrated lower postoperative pain scores 

during the later postoperative period, with no increase in 

major adverse effects. Therefore, nalbuphine appears to be 

a safe and effective adjuvant to bupivacaine for improving 

the duration and quality of postoperative analgesia 

following ultrasound-guided axillary brachial plexus block. 

 

Limitations 
This study was limited by its relatively small sample size 

and single-centre setting, which may restrict the 

generalizability of the findings. The follow-up period was 

limited to the first 12 postoperative hours, and the low 

incidence of adverse events limited the assessment of 

uncommon complications. Further studies with larger 

sample sizes and longer follow-up periods are warranted. 

 

Recommendations 
The addition of nalbuphine to bupivacaine may be 

considered as an adjuvant in ultrasound-guided axillary 

brachial plexus block to prolong sensory and motor 

blockade and postoperative analgesia in patients undergoing 

upper-limb surgery. Future multicentre randomized 

controlled trials with larger sample sizes should evaluate 

different nalbuphine doses, opioid-related adverse effects, 

rescue analgesic consumption, patient satisfaction, and the 

duration of postoperative pain relief. 
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