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The effect of magnesium sulfate as an adjuvant to 0.5% bupivacaine on 
motor and sensory supraclavicular brachial plexus blockade

Lella Nageswara Rao*, V. Jeyalakshmi, M. Nagaraju, S. Anitha

INTRODUCTION

Regional anesthesia has been accepted as a safe and effective 
method for various surgical procedures including upper 
limb surgery. This method can prolong analgesia during 
surgery and assist with post-operative pain management. 
A supraclavicular brachial plexus block is commonly used 
as a regional anesthesia in the hand, arm, and forearm 
surgeries. Several attempts have been made to prolong the 
effect of regional anesthetics by sensory and motor blocks 
of supraclavicular brachial plexus using various factors such 
as narcotics, verapamil, clonidine, and tramadol.1

Magnesium sulfate does not let catecholamines be released 
from the adrenal and peripheral nerve endings. Therefore, 
catecholamines receptors are blocked. Hence, magnesium 
sulfate results are sympathetic blocks.2 Some studies have 
demonstrated that the magnesium seems to reduce the post-
operative pain, moreover injecting intravenously led to a 
reduction of the consumption of anesthetics during surgery.3 
Studies have also shown that intrathecal administration of 
magnesium can strengthen the analgesic properties of opioids 
used for pain management following knee arthroscopy and 
during childbirth labor.4
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Background: Magnesium is a physiologic cation that blocks neuromuscular 
transmission and does not allow the nerve to be stimulated. This study investigates 
the effect of adding magnesium sulfate to 0.5% bupivacaine to extend the duration 
of sensory and motor blocks of the supraclavicular brachial plexus in orthopedic 
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(1.5 mg/kg) with normal saline (3 ml) as a placebo to block the supraclavicular 
brachial plexus using nerve locator. The duration of the sensory and motor block of 
the supraclavicular brachial plexus was monitored and evaluated using the pinprick 
and modifi ed Bromage scale.
Results: A total of 60 patients were included in the study with 30 patients having 
received 0.5% bupivacaine plus magnesium and the other 30 patients having received 
0.5% bupivacaine plus normal saline. The mean sensory block duration in the case 
Group M was 249±9.36 and in control Group P was 160±5.62 (p<0.39). The mean 
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was 147±26.52 (both p<0.32). The mean onset of sensory block in case Group M 
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Conclusions: The addition of magnesium sulfate to 0.5% bupivacaine increased 
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extremities during surgeries when compared to the use of 0.5% bupivacaine 
alone, though statistically not signifi cant, but defi nitely in clinically signifi cant 
proportions.
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Objectives

Magnesium may use different mechanisms to prolong the 
effect of regional anesthetics. Our study was done to evaluate 
the effect of magnesium sulfate with 0.5% bupivacaine 
when used for sensory and motor supraclavicular brachial 
plexus blocks.

METHODS

This randomized controlled, double-blind study was done 
on 60 patients, who were ASA Class 1 or 2 and between the 
ages of 18 and 60. The patients were admitted to the Katuri 
Medical College and Hospital, Guntur, Andhra Pradesh. In 
addition, they were candidates for hand and forearm surgery. 
The duration of each surgery was <90 mins. Consent was 
obtained from all patients. The variables of demographic 
features, onset time of the sensory and motor block, and 
the duration of sensory and motor block were answered in 
the questionnaire. The study was approved by the Ethical 
Committee of Katuri Medical College and Hospital, Guntur, 
Dr. NTR University of Health Sciences, Andhra Pradesh.

Patients with a history of allergy to the drugs, cardiovascular 
disorders, hypertension, coagulation abnormalities, 
excessive bleeding, hemoglobin <10, renal failure, local 
skin infections, opium addiction, pregnancy, or using beta 
blockers or calcium channel blockers were excluded from 
the study, as they are risk factors for high-risk operations. 
It was shown that all blocks were perfect and all patients 
were suitable candidates for the procedure. Of the 60 patients 
none were excluded.

Using randomization, 60 medical packets were prepared, 
mixed, and then given to the nurse in the operating room. 
Patients eligible to participate in this study and who had 
given written informed consent were referred to the operating 
room nurse who distributed one packet to each patient. The 
patients were introduced to the doctor and the nurse then 
given each packet. A total of 30 packets, named M, consisted 
of 0.5% bupivacaine plus magnesium sulfate and the other 
30 packets, named P, consisted of 0.5% bupivacaine plus 
normal saline. The nurse gave one of the closed envelopes 
to each patient and referred them to the doctor. After giving 
one packet to each patient, the nurse was not allowed to 
use it again.

Patients were thus randomly allocated into two groups. 
Group M received magnesium sulfate (1.5 mg/kg of 0.5% 
bupivacaine plus 3 ml of 20 % magnesium sulfate and 
diluted in 40 ml of normal saline solution) and Group P 
(control) received normal saline instead of magnesium 
sulfate (1.5 mg/kg 0.5% bupivacaine plus 3 ml of normal 
saline and diluted in 40 ml of normal saline solution). 
The dose of magnesium sulfate was calculated based on 
previous studies.5-7 The primary investigator prepared the 
pharmaceutical components. The anesthesiology resident, 

who did not know about the pharmaceutical composition, 
injected the drugs. The method of injection as well as 
the pinprick test and Bromage test were explained to all 
patients.

During surgery, electrocardiogram, non-invasive blood 
pressure, and oxygen saturation level were monitored. The 
patient’s arm on which the operation was performed was 
adducted and head turned to the contralateral side. Betadine 
was applied to the site as a topical antiseptic. The patients did 
not receive any sedatives before the supraclavicular brachial 
block. After the overlying skin was anesthetized with 1 ml 
of 2% xylocaine brachial plexus was located with help of 
nerve locator with twitch response to the minimum of 0.5 mA 
and making sure that no response after injecting the local 
anesthetic. The supraclavicular brachial plexus block was 
performed using nerve locator 30 ml of local anesthetic was 
injected around the nerve sheath. The occasional aspiration 
and injection was adopted to avoid intravascular injection. 
The musculocutaneous nerve was blocked by 5 ml of 2% 
xylocaine within the body of coracobrachialis muscle. The 
musculocutaneous nerve that provides sensory input for the 
lateral forearm also was blocked (in two groups). Sensory 
block level was monitored at 1-mins intervals, as the onset of 
the nerve block is rapid. Sensory block level was performed 
by testing dermatomes of the sensory regions of the radial, 
median, and ulnar nerves. The intensity of the motor block 
was assessed using the modifi ed Bromage scale at 1-mins 
intervals as follows (Table 1).

When the sensory and motor blocks were fully established, 
the surgery was started. The sensory and motor blocks were 
assessed by the pinprick test and the modifi ed Bromage test 
from the initiation of the blocks until the end of anesthesia. 
Such tests are safe and cause no damage. The end of 
sensory block was defi ned by have pain sensation during 
the pinprick test. At the end of motor block, the patient 
had pain sensation during the pinprick test in all sensitive 
areas and the patient had complete movement of their 
body. All these tests were assessed in the recovery room. 
The operating time was 90 mins or less and recovery time 
was approximately 30 mins. After taking the patients to 
the recovery room, questionnaires of demographic features 
were completed. The duration of sensory and motor blocks 
were followed when the patients were in the recovery room. 
Sensory and motor responsiveness was tested at 10 mins 
intervals.

Analysis was performed by descriptive statistics, the Chi-
square test. Data were analyzed by the SPSS (version 16). 
A p<0.05 was considered statistically signifi cant.

Table 1: Modifi ed Bromage scale.
0 Unable to move fi ngers
1 Able to move fi ngers only
2 Able to bend the wrist
3 Full fl exion of the elbow
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RESULTS

A total of 60 patients were included in the study with 
30 patients having received 0.5% bupivacaine plus 
magnesium and the other 30 patients having received 0.5% 
bupivacaine plus normal saline. There were no signifi cant 
differences in the demographic data of the patients and 
differences in the mean age and sex in the two groups were 
not signifi cant (p=0.805 and p=1). All block randomization 
was done successfully. All the patients were stable based 
on hemodynamic variables. No patients had complications 
such as hypotension to control and none were excluded 
from the study.

The mean sensory block duration in the case group M was 
249±9.36 and in control Group P was 160±5.62 (p<0.39; 
statistically not signifi cant) (Table 2 and Figure 1).

The mean motor block duration in the case Group M was 
232±9.64 and in the control group was 147±26.52 (p<0.32; 
statistically not signifi cant) (Table 3 and Figure 2).

The mean onset of sensory block in case Group M was 
15.5±2.16 and the onset block in control Group P was 
12.73±1.18 (p<0.49; statistically not signifi cant) (Table 4).

The mean onset of motor block in case Group M was 
23.5±1.1 and the onset block in control Group P was 41±3 
(p<0.53; statistically not signifi cant) (Table 5).

DISCUSSION

Magnesium is a competitive N-methyl-D-aspartate 
receptor - receptor antagonist and inhibits the voltage-
dependent ion channels. In addition, it seems that 
magnesium sulfate increases the length of the block in 
intravenous regional anesthesia.8 Therefore, improving 
the quality of local anesthetics in regional and local blocks 
as well as the management of postoperative acute pain 
is important for patients who suffer from the pain after 
surgery such as orthopedic surgery. Various supraclavicular 
brachial block methods as well as anatomical differences 
in the nerves of the upper limb warrant further research. 
This study investigated the effects of adding magnesium 
sulfate with 0.5% bupivacaine in supraclavicular brachial 
plexus blocks to prolong the duration of sensory and motor 
blockage and diminish postoperative acute pain for the 
patient.

In this study, the mean duration of the sensory and motor 
blocks in the 0.5% bupivacaine plus magnesium Group M 
was signifi cantly longer than in the 0.5% bupivacaine plus 
normal saline placebo Group P in clinically signifi cant 
proportions though not satisfactory. We also assessed 
the onset of the sensory and motor blocks between the 
two groups. The onset time of sensory block, i.e. the 
time from when the injection was completed and the fi rst 
symptoms of anesthesia in the limb were established, 
was signifi cantly longer for the 0.5% bupivacaine plus 

Figure 1: Duration of sensory block.

Figure 2: Duration of motor block.

Table 2: Duration of sensory block (in minutes).
Variable Group M Group P
Mean 249 160
SD 9.36 5.62
p<0.39; statistically not signifi cant, but clinically signifi cant, 
SD: Standard deviation

Table 3: Duration of motor block (in minutes).
Variable Group M Group P
Mean 232 147
SD 9.64 26.52
p<0.32; statistically not signifi cant, but clinically signifi cant, 
SD: Standard deviation

Table 4: Onset of sensory block (in minutes).
Variable Group M Group P
Mean 15.5 12.73
SD 2.16 1.18
p<0.49; statistically not signifi cant, SD: Standard deviation

Table 5: Onset of motor block (in minutes).
Variable Group M Group P
Mean 23.5 41
SD 1.1 3
p<0.53; statistically not signifi cant, SD: Standard deviation
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magnesium group than for the control group who received 
0.5% bupivacaine plus normal saline group. The onset 
of anesthesia in the motor block also required a longer 
time in the magnesium plus 0.5% bupivacaine group 
when compared with the placebo Group P. However, 
this difference was statistically not signifi cance. While 
supraclavicular brachial block using 0.5% bupivacaine 
with magnesium sulfate has a delayed onset, the overall 
duration of the sensory and motor blocks was longer than 
the controlled condition of 0.5% bupivacaine with normal 
saline.

Ozalevli et al. compared intrathecal blocks of bupivacaine 
with fentanyl and magnesium in combination with sodium 
chloride in the patients undergoing lower limb surgery.9 They 
concluded that magnesium delayed the onset of sensory 
and motor blocks, but prolonged the duration of spinal 
anesthesia. In another study conducted by Elsharnouby et 
al. in Cairo in 2008, intra-articular injections of bupivacaine 
with magnesium resulted in longer periods of analgesia 
(duration) when compared with the control group that 
received a placebo.10 Two similar studies conducted by 
Arcioni et al. and by ElKerdawy reported that the addition 
of magnesium increased the duration time of an epidural 
analgesia.11,12

Narang et al. investigated the effect of magnesium in a 
Bier block and reported that the onset of sensory and motor 
analgesia was faster in the magnesium group than in the 
placebo group.13 There was also an increased incidence of 
transient pain on injection when magnesium sulfate was 
added to the block. These fi ndings were in contrast to our 
study. Gunduz et al. reported that magnesium prolonged 
the duration of the supraclavicular brachial plexus block.5 
Furthermore, in the study conducted by Abdelfatah and 
Elshaer it was shown that magnesium sulfate plus 0.5% 
bupivacaine in an interscalene plexus block prolongs the 
analgesic duration in shoulder arthroscopic surgery, which 
was also consistent with our study.14

One of the limitations of our study was a lack of regional 
anesthesia under guidance from sonography performed 
on the blocks. Therefore, it is recommended to perform 
another study to use the above technique. In addition, we 
recommend studying another sample size to receive higher 
doses of magnesium.

In the future, we recommend studying a larger sample size 
and follow-up with patients for the longitude duration to 
confi rm the results of the study and to assess the long-term 
complications of the drugs.
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