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Abstract  
Background: Peripheral nerve blockade offers effective analgesia with fewer 

side effects than opioids, reducing postoperative complications and improving 

recovery. Bupivacaine, though effective, has a delayed onset; adding MgSO₄  

enhances onset and prolongs blockade duration. This study aimed to evaluate 

MgSO₄ ’s efficacy in supraclavicular brachial plexus block. Materials and 

Methods: This prospective, randomised, comparative study was conducted on 

52 over six months. Patients were randomly assigned to Group I (0.5% 

Bupivacaine + 20% MgSO₄ ) or Group II (0.5% Bupivacaine + saline). The 

supraclavicular block was performed under ultrasound guidance. Sensory and 

motor blockade onset and duration were assessed at regular intervals. 

Haemodynamic parameters were monitored, and postoperative pain was 

evaluated using the Visual Analog Scale (VAS). Rescue analgesia (Inj. 

Diclofenac I.M.) was administered when VAS exceeded 3 cm. Result: Among 

52 patients, 11 (21%) were female, and 41 (79%) were male, with no significant 

differences between groups (P>0.05). The onset of sensory (14.1±1.0 vs. 

18.0±1.8 min) and motor blockade (21.0±0.8 vs. 26.7±1.7 min) was 

significantly faster in Group I (P<0.001). Sensory (585.4±26.4 vs. 370.4±0.1 

min) and motor blockade duration (461.5±31.3 vs. 288.8±16.3 min) were 

significantly longer in Group I (P<0.001). Rescue analgesia and VAS scores 

were lower in Group I (P<0.001). Hemodynamic parameters showed no 

significant differences (P>0.05). Conclusion: The study concludes magnesium 

sulphate as an adjuvant to bupivacaine in supraclavicular block significantly 

accelerates onset, prolongs sensory and motor blockade, enhances postoperative 

analgesia, and ensures hemodynamic stability without complications, making it 

highly effective for single-shot blocks. 

 
 

 

INTRODUCTION 
 

Peripheral nerve blockade is one of the components 

of comprehensive anaesthesia care because of its 

distinct advantages over central neuraxial blockade 

and general anaesthesia. Peripheral Nerve Blockade 

provides more effective analgesia with fewer side 

effects than opioids and other oral analgesics. Its role 

has expanded from operating room to postoperative 

and chronic pain management.[1] With careful 

selection and sedation, these techniques can be 

employed in all age groups. Skilled application of 

peripheral neuraxial blockade develops 

anaesthesiologists’ variety of options in giving 

optimal anaesthetic care. In emergency surgeries for 

full stomach patients, there is less risk of aspiration 

even if they vomit because they can be awake. 

Complications and side effects of general anaesthesia 

such as post-operative nausea vomiting, atelectasis, 
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ileus, delirium, and deep vein thrombosis is 

reduced.[2] 

In peripheral nerve blockade, the sympathetic nerves 

of the anaesthetized limb are blocked, leading to 

vasodilation, and this improves blood flow to the 

limb and makes. microvascular surgeries are easy. 

The anaesthetized hand or foot remains numb for 

many hours after surgery, thus providing excellent 

post-operative pain relief.[3] Brachial plexus blockade 

provides superior pain control with excellent 

intraoperative anaesthesia as well as post-operative 

analgesia, eliminating the need for intra-operative 

opioids and minimizing the need for post-operative 

opioids.[1,4] This results in quicker recovery, 

shortened hospital stay, increased patient satisfaction 

as well as surgeon satisfaction and ultimately a 

decrease in the financial burden to the patient when 

compared to general anaesthesia thus permitting its 

use in day-care surgeries. 

Peripheral nerve blockade of the upper limb includes 

various methods of brachial plexus block where the 

brachial plexus is blocked at different levels. Due to 

the long duration of action of Bupivacaine and high-

quality sensory blockade and motor blockade, it has 

been the most used local anaesthetic for peripheral 

nerve blocks.[5] Bupivacaine yields good anaesthesia 

in the regional block but delayed onset thereby 

adding adjuvant MgSO4 to increase the onset and 

duration of sensory and motor blockade. MgSO4 is 

an NMDA receptor antagonist in CNS and peripheral 

nervous system.[6] Anti-nociceptive effects of 

magnesium are due to the regulation of calcium 

influx into the cell and antagonism of NMDA 

receptors. 

Local anaesthetics alone for supraclavicular brachial 

plexus block provide good operative conditions but 

have a shorter duration of postoperative analgesia. 

Local anaesthetic adjuvants have been studied 

previously to prolong the duration of analgesia after 

peripheral nerve blockade.[7,8] Hence, various 

adjuvants like opioids, clonidine, neostigmine, 

dexamethasone, midazolam, etc., were added to local 

anaesthetics in brachial plexus block to achieve 

quick, dense, and prolonged block, but the results are 

either inconclusive or associated with side effects.  

Magnesium has been used in intravenous, intrathecal, 

and epidural/caudal routes to improve analgesia.[2,3,9] 

Aim 

The study aimed to determine the efficacy of Mgso4 

in fastening the onset and increasing the duration of 

sensory and motor blockade when added to 

Bupivacaine in supraclavicular brachial plexus block 

under USG guidance in upper limb surgeries. 
 

MATERIALS AND METHODS 
 

This prospective, randomised, comparative study 

was conducted on 52 patients at Government Kilpauk 

Medical College Hospital and Government 

Royapettah Hospital for a period of 6 months from 

November 2019 to June 2020. The Institutional 

Ethics Committee approved (Protocol ID. No. 

266/2019) the study before initiation, and informed 

consent was obtained from all patients. 

Inclusion criteria 

Patients undergoing elective upper limb surgeries 

under supraclavicular brachial plexus nerve block, 

aged between 20 to 60 years, including both males 

and females, only patients classified as ASA class 1 

and 2 and those who provided valid informed consent 

were included. 

Exclusion criteria 

Patients with an allergy or sensitivity to local 

anaesthetics, pre-existing peripheral neuropathy of 

the upper limb, bleeding disorders, or an infection at 

the injection site. Patients with untreated 

pneumothorax, those who were unconscious or 

severely ill, and pregnant patients were excluded. 

Methods 

All the patients had undergone pre-anaesthetic 

evaluation before surgery. All systems were 

examined including the airway. The procedure to be 

carried out was explained and consent was obtained. 

All patients were kept nil per oral as per ASA 

guidelines. A total of 52 patients were randomly 

divided into two equal groups. Group I (n=26) 

received 20 ml of 0.5% Bupivacaine with 1 gm of 

20% magnesium sulphate (5 ml), while Group II 

(n=26) received 20 ml of 0.5% Bupivacaine with 5 

ml of normal saline. 

For the procedure, a portable tray covered with 

towels was prepared with the required equipment, 

including syringes (5 ml, 10 ml), a bowl containing 

iodine, sponge holding forceps, towels, towel clips, 

and drugs such as 0.5% Bupivacaine, 1 gram of 20% 

magnesium sulphate, and normal saline. An 

ultrasound machine with a linear probe (10-15 MHz), 

a sterile probe cover, and a 10 cm insulated needle 

were used for guidance. Emergency resuscitation 

equipment, including an anaesthesia machine, 

oxygen source (central and cylinder), laryngoscope, 

suction apparatus, oral and nasal airways, emergency 

intubation tray, and drugs such as atropine, 

adrenaline, ephedrine, thiopentone, and intra lipid 

emulsion, were kept ready. 

For the supraclavicular block, patients were 

positioned lying flat with their heads turned to the 

opposite side and the arm to be blocked positioned by 

their side. After skin preparation and draping, the 

ultrasound probe was placed in the supraclavicular 

fossa and moved laterally to locate the subclavian 

artery. Once the artery was visualized, the area lateral 

and superficial to it was explored to identify the 

brachial plexus, appearing as a honeycomb structure. 

The first rib and pleura were visualized before 

proceeding. Using an in-plane technique, the needle 

was inserted, and an assistant aspirated and injected 

the local anaesthetic, with its spread visualized in 

real-time. 

The sensory block was evaluated using pinprick 

stimulation at areas supplied by the radial, median, 

ulnar, and musculocutaneous nerves. The sensory 

assessment was documented as anaesthesia (score 2: 

no pain, no touch sensation), analgesia (score 1: no 
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pain), or pain (score 0: feels pain). Motor block was 

assessed using a three-point scale: normal movement 

(score 2), paresis with some movement possible 

(score 1), or total paralysis (score 0). The onset of 

sensory and motor blockade was assessed every 5 

minutes for the first 30 minutes, while the duration of 

blockade was monitored hourly until recovery. The 

end of the motor block was marked by the return of 

complete movement, and the end of the sensory block 

was defined as the return of pain sensation on 

pinprick testing. 

Pulse rate and blood pressure were recorded every 5 

minutes for the first 30 minutes and then hourly until 

the end of surgery. Postoperative pain relief was 

assessed using the Visual Analog Scale (VAS) at 1, 

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12 hours 

postoperatively. A rescue analgesic (Inj. Diclofenac 

I.M.) was administered when the VAS score 

exceeded 3 cm. Pain scores were recorded on a scale 

of 0 (no pain) to 10 (unbearable pain). 

Statistical analysis: Data are presented as mean, 

standard deviation, frequency, and percentage. 

Continuous variables were compared using an 

independent-sample t-test and repeated measure 

ANOVA. Categorical variables were compared using 

Pearson’s chi-square test. Significance was defined 

as P values less than 0.05 using a two-tailed test. Data 

analysis was performed using IBM-SPSS version 

21.0. 

 

RESULTS 

 

The mean age in group I was 31.8 ±11.3 years and 

among group II was 35.3±2.1 years with no 

significant differences (p=0.3). In group I, 6 (54.6%) 

were female patients, 20 (48.9%) were male patients. 

In group II 5 (45.4%) were female patients and 21 

(51.2%) were male patients, showing no significant 

differences (p=0.7) The mean weight in group I, was 

58.5+5.3 kgs and in group II, was 58.4± 4.0 kgs, 

showing no significant differences (p=0.9) [Table 1]. 

 

Table 1: Comparison of demographic details between the groups. 

  Group I Group II P value 

Age (in years) 31.80±11.30 35.30±2.10 0.3 

Sex Male 20(48.9%) 21(51.2%) 0.7 

Female 6(54.6%) 5(45.4%) 

Weight (in kgs) 58.50±5.30 58.40±4.00 0.9 

 

Table 2: Comparison of sensory blockade, motor blockade, rescue analgesia and haemodynamic parameters between 

groups 

  Group I Group II P value 

Sensory blockade Onset (mins) 14.10±1.00 18.00±1.80 <0.001 

Duration (mins) 585.40±26.40 370.40±30.10 <0.001 

Motor blockade Onset (mins) 21.00±0.80 26.70±1.70 <0.001 

Duration (mins) 461.50±31.30 288.80±16.30 <0.001 

Rescue analgesia (mg) 150.00±0.00 213.50±27.60 <0.001 

Systolic Blood Pressure (mmHg) 122.90±5.00 123.40±5.20 0.7 

Diastolic Blood Pressure (mmHg) 80.00±6.10 78.70±6.20 0.4 

Pulse rate (beats/min) 79.90±8.70 81.90±7.10 0.309 

 

The mean onset time of sensory blockade in Group I 

was 14.10 ± 1.00 minutes, whereas in Group II, it was 

18.00 ± 1.80 minutes, with a significant difference 

(P<0.001). The duration of sensory blockade was 

prolonged in Group I (585.40 ± 26.40 minutes) 

compared to Group II (370.40 ± 30.10 minutes), with 

a significant difference (P<0.001). 

Regarding, the mean onset time of motor blockade in 

Group I was 21.00 ± 0.80 minutes, which was shorter 

than in Group II (26.70 ± 1.70 minutes), with a 

significant difference (P<0.001). The duration of 

motor blockade was longer in Group I (461.50 ± 

31.30 minutes) compared to Group II (288.80 ± 16.30 

minutes), with a significant difference (P<0.001)  

The mean rescue analgesia in group I was 150±0.0 

mg of Inj. Diclofenac sodium for 24 hours and in 

group II for 24 hours was 213.5±27.6 mg of Inj. 

Diclofenac sodium, with a significant difference 

(p<0.001). The mean systolic blood pressure in group 

I was 122.9±5 mmHg and in group II the mean 

systolic blood pressure was 123.4±5 mmHg, showing 

no significant difference (p=0.7). The mean diastolic 

pressure in group I was 80±6.1 mmHg and in group 

II the mean diastolic pressure was 78.7±6.2 mmHg, 

showing no significant difference (p=0.4). Regarding 

the pulse rate, in group I the mean pulse rate was 

79.9±8.7 beats/min and in group II the mean pulse 

rate was 81.9±7.1 beats/min, showing no significant 

difference (p=0.309) [Table 2]. 

 

Table 3: Comparison of VAS score between groups 

 Mean±SD P value 

Group I Group II 

VAS score At 6 h 0.00±0.00 1.20±0.70 <0.001 

At 9 h 1.00±0.20 3.00±0.00 <0.001 

At 12 h 3.00±0.00 3.00±0.00 0.99 
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Between subjects (groups) <0.001 

Within subjects (over time) <0.001 

The mean VAS score at 6 hours postoperatively, in 

Group I was 0.00 ± 0.00, whereas in Group II, it was 

1.20 ± 0.70, with a significant difference (p<0.001). 

At 9 hours, the VAS score increased to 1.00 ± 0.20 in 

Group I and 3.00 ± 0.00 in Group II, showing a 

significant difference (P<0.001). By 12 hours, the 

VAS score was 3.00 ± 0.00 in both groups, with no 

significant difference (P=0.99). 

There was a significant difference between subjects 

(groups) (P<0.001), indicating that pain perception 

varied significantly between the two groups over 

time. Similarly, there was a significant difference 

within subjects (over time) (P<0.001), showing that 

pain levels changed significantly throughout the 

postoperative period [Table 3]. 

 

DISCUSSION 
 

In our study, the mean onset time of sensory blockade 

was 14.1 ± 1.0 minutes in Group I and 18 ± 1.8 

minutes in Group II, demonstrating a statistically 

significant difference. A study conducted by Olapour 

et al. reported similar findings in a comparative study 

between lignocaine with magnesium sulfate and plain 

lignocaine in supraclavicular brachial plexus nerve 

block.[10] Similarly, the mean onset time of motor 

blockade in Group I was 21 ± 0.8 minutes, whereas 

in Group II, it was 26.7 ± 1.7 minutes, indicating a 

significant difference. The findings of Olapour et al. 

also supported this observation, stating that the 

addition of magnesium to lignocaine significantly 

shortened the onset of motor block.[10] 

Regarding the duration of sensory blockade, our 

study found that in Group I, the mean duration was 

585.4 ± 26.4 minutes, whereas in Group II, it was 370 

± 30.1 minutes, which was statistically significant. 

This finding is consistent with a study conducted by 

Mukherjee et al. in which the mean duration of 

sensory blockade in the magnesium group was 

456.21 minutes, suggesting that the prolonged 

duration was due to the addition of magnesium 

sulfate.[3] Similarly, Lee et al. reported that the mean 

duration of sensory blockade with a combination of 

bupivacaine, epinephrine, and magnesium sulfate 

was 600.60 minutes, further supporting our results.[7] 

In our study, the duration of motor blockade was 

significantly prolonged in Group I (461.5 ± 31.3 

minutes) compared to Group II (288.8 ± 16.3 

minutes). Haghighi et al. investigated the effect of 

magnesium sulfate in axillary brachial plexus block 

and found that its addition to lignocaine significantly 

increased the duration of motor blockade, aligning 

with our findings.[11] 

In our study, rescue analgesic usage within the first 

24 hours, patients in Group I required 150 ± 0.0 mg 

of Inj. Diclofenac sodium, whereas those in Group II 

required 213.5 ± 27.6 mg, a statistically significant 

difference. A study by Mukherjee et al. also found 

similar results, demonstrating that the magnesium 

group required fewer diclofenac injections during the 

first 24 hours postoperatively compared to the control 

group.[3] 

The VAS score was evaluated at different time 

intervals. At 6 hours, the mean VAS score was 0.0 ± 

0.0 in Group I and 1.2 ± 0.7 in Group II, showing a 

statistically significant difference. At 9 hours, the 

mean VAS score was 1.0 ± 0.7 in Group I and 3.0 ± 

0.0 in Group II, also demonstrating statistical 

significance. Gupta et al. observed similar trends in 

VAS scores and recommended rescue analgesia 

when the VAS score exceeded 4.[12] 

Hemodynamic parameters, including systolic and 

diastolic blood pressure, heart rate, and oxygen 

saturation, were monitored before and after the block 

every 5 minutes for the first 30 minutes and then 

every 15 minutes until the end of surgery. No 

significant differences were observed between the 

groups. This aligns with the study conducted by 

Alarasan et al. where hemodynamic stability was 

maintained in patients receiving dexamethasone in a 

low-volume supraclavicular brachial plexus block.[13] 

Furthermore, no complications were observed in 

either group during surgery or within the first 24 

hours postoperatively, reinforcing the safety of the 

technique. These results are comparable to the 

findings of Alarasan et al., who also reported an 

absence of complications in their study population.[13] 

 

CONCLUSION 
 

The supraclavicular approach to the brachial plexus 

is popularly used for upper limb surgeries. The plexus 

is compactly arranged here, thus providing a more 

consistent and complete block. To fasten the onset 

and prolong the duration of the block to get the 

maximum benefit of single shot blocks, various 

adjuvants have been added to local anaesthetics. The 

addition of magnesium sulfate to the Bupivacaine has 

proved to be a better adjuvant in this study, since it 

fastens the onset and prolongs the duration of sensory 

and motor blockade significantly and it provides 

better postoperative analgesia without significant 

hemodynamic variables and complications. 
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