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Abstract

BACKGROUND AND OBJECTIVE: Aims of the study was to evaluate two different doses of magnesium sulphate as a sole
analgesic for brachial plexus analgesia and to compare it with diclofenac sodium given intramuscularly.METHODS:Ninety
patients in age group of 20-60 years of either sex belonging to American Society of Anesthesiologists (ASA) physical status I or
II scheduled for upper limb surgery were included in the study. Patients were randomly allocated to one of three groups. Each
patient received study drug just before extubation. Morphine was given through PCA pump for rescue analgesia.Group 1(n=
30)Patients received 20 ml of 0.5% magnesium sulphate (MagNeon) given in axillary sheath.Group II(n=30)Patients received
20ml of 1.0 % magnesium sulphate (MagNeon) given in axillary sheath. Group III(n=30)Patients received intramuscular
diclofenac sodium 1mgkg-1.RESULTS: Duration of pain relief was longer in group II( 193.83±294.11 min) than other groups(
85.33±144.38 and 21.66±58.72 minutes in groups I and III respectively) (p<.05). Morphine consumption in group-II was
16.97±6.61 mg where as in group-I & III were 24.17±7.52 mg and 28.97±11.65 mg.(p<.05).CONCLUSION: We conclude that,
for the first time magnesium was used independently in a small dose in axillary sheath which results in good analgesia as
determined by decreased uses of rescue analgesia without producing any major side effects.
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INTRODUCTION

Pain is an unpleasant sensation that originates from ongoing
and impending tissue damage. Acute pain accompanies
almost all surgical procedures. For patients undergoing
surgery, postoperative pain is an anticipated and often feared
consequence. Prior painful experiences are known predictor
of increased pain and analgesia use in subsequent surgery.
Moreover even low levels of residual pain are associated
with decreased physical and social function as well as
decreased overall health. 1

Postoperative pain is known to impede recovery from
surgery and severe pain inhibits movement, an important
consideration in limb operations. It can affect all organ
systems. In respiratory system, this can result in decreased
respiratory rate, potentially leading to poor oxygen
saturation of vitals organs, pulmonary collapse and
pneumonia. Cardiovascular effects include an increased
heart rate, stroke volume, myocardial oxygen consumption
and peripheral vascular resistance. In gastrointestinal system,
it can result in decreased gastric emptying, reduced gut

motility and constipation. Genitourinary effects include
urinary retention. Neuroendocrinal changes can be
hyperglycemia, protein catabolism and sodium retention.
Reduced mobility, pressure sores and increased risk of deep
vein thrombosis (DVT) can occur as musculoskeletal effects
while psychological effects include anxiety and fatigue. All
of these effects may potentially leads to serious
complications such as DVT, pulmonary embolus, respiratory
failure and even myocardial infarction. 2

The goal of postoperative pain relief is to achieve optimal
analgesia, facilitating a quick return to normal psychological
function. 1

Postoperative pain management relies heavily on
pharmacological interventions administered in response to
patient’s demands. Traditionally intramuscular, intravenous
or epidural injections of opioids, local anesthetics or non
steroidal anti-inflammatory drugs (NSAIDS) are in practice.
Various drugs have been used alone or in combination for
pain management and are inevitably associated with side
effects. For the treatment of postoperative pain, the
conventional therapy of providing intermittent doses of
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analgesics in response to patient’s demand is often not
sufficient. Hence consistent delivery of effective
postoperative pain control still remains a challenge. 3

In patients undergoing elective or emergency surgery on the
upper extremity, axillary approach can be used for
continuous postoperative analgesia by putting a catheter
inside axillary sheath and giving dilute solutions of local
anesthetic through that catheter. 4 In an attempt to prolong

the duration of sensory and motor block, a variety of agents
(verapamil, opioids and tramadol, midazolam, neostigmine,
etc.) with different mechanisms of action have been
administered concomitantly with local anaesthetics. 56789

Research continues concerning the different techniques and
drugs that could prolong the duration of regional anaesthesia
and postoperative pain relief. Recent studies suggest the role
of magnesium sulphate as an adjuvant to local anaesthetics
in spinal anaesthesia. 10 Magnesium sulphate has been used

in axillary sheath as an adjuvant along with local anesthetic
to prolong its effect. 11

However none of these studies evaluates the effect of single
bolus dose of magnesium sulphate without local anesthetics
as a sole agent for peripheral nerve analgesia. So the present
study was designed to evaluate the independent role of
magnesium sulphate when given in perineural space.

METHODS

After institutional approval and informed consent , Ninety
patients in age group of 20-60 years of either sex belonging
to American Society of Anesthesiologists (ASA) physical
status I or II scheduled for upper limb surgery were included
in the study. Patients were randomly allocated to one of
three groups. Each patient received study drug just before
extubation. Patients with history of following disorders like
Central nervous system disorders, Neuropathy,
Hypersensitivity to local anaesthetics, Coagulopathy,
Infection at local site, Shoulder surgery, Shoulder surgery
and BMI>25 were excluded in this randomized double blind
controlled study.

Group 1(n= 30) Patients received 20 ml of 0.5% magnesium
sulphate (MagNeon) given in axillary sheath. Group 2(n=30)
Patients received 20ml of 1.0 % magnesium sulphate
(MagNeon) given in axillary sheath. Group 3(n=30) Patients

received intramuscular diclofenac sodium 1mgkg -1 .

After assessing the patient for anaesthesia, informed consent
was obtained in all patients. Patients were kept fasting for

six hours prior to surgery and received tab alprazolam
0.25mg two hours before surgery with a sip of water. Visual
analogue scale (VAS) and patient controlled analgesia pump
(PCA) were explained to them. 1213

In the operation theatre standard monitors were attached to
the patient and intravenous cannulation was done. Basal
heart rate, systolic and diastolic blood pressure and
peripheral arterial oxygen saturation was recorded. Patients
were operated under general anaesthesia and 1.0 mg kg 1

tramadol was given for analgesia. Just before extubation
study drug was given as per group protocol. In recovery
room PCA pump was connected to all study group patients.
VAS score was noted when patient first complains of pain.
Then patients received bolus dose of morphine 1.5mg
through PCA pump and received the same dose themselves
on return of pain with lockout interval of 10min and
maximum of 30mg in 4 hours. No background infusion was
started through PCA pump. Patients were observed for 24
hours in recovery room and total consumption of morphine
was calculated in all the groups and any adverse effect of
morphine or otherwise was noted and managed.

In group I&II, with the patient lying in supine position, the
arm was abducted to 90 degrees, externally rotated and
flexed at elbow. A pillow below arm was used to ensure that
the arm was in a relaxed position. The axilla was prepared
using betadine and spirit and draped. Axillary artery
palpated with a finger on it as high in the axilla as possible.
A skin wheal was raised superficial to artery with 2%
lignocaine. A needle was advanced slowly from the medial
side of the artery at about 30 degree to the skin through the
wheal toward the side of the artery. The needle entered the
sheath which may be felt as a click, correct placement in the
sheath was confirmed if the needle gently pulsates indicating
close proximity to the artery. Aspiration was done to exclude
intravascular placement of the needle and then 10ml of study
drug was injected. During the injection aspiration was done
again to ensure that the needle has not changed position and
entered a vessel. Similarly second needle was entered lateral
to the artery and rest half of the study drug i.e. 10ml was
injected. Firm pressure was placed over the sheath below the
point of injection to encourage upward spread of local
anaesthetic towards the axilla. 14 Group III patients received

intramuscular diclofenac sodium 1mgkg -1 . Study drug was
prepared by an anesthesiologist not involved in performing
brachial plexus block and data collection. The anesthetist
who performed the block was blinded to the treatment group.
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Data thus collected was compiled and analyzed using
ANOVA (for demographic profile of patients and duration
of surgery), unpaired t-test (for duration of pain relief and
morphine consumption) and Chi-square test for sex
distribution & side effects. A ‘p’ value of <0.05 considered
significant, <0.001 considered highly significant and >0.05
was taken insignificant.

RESULTS

Ninety adult patients of age 20-60 years (30 in each group)
scheduled for upper limb surgery under general anaesthesia
were included in the study. The groups did not differ in age
weight or sex (Table 1). The duration of surgery in all the
groups was found to be comparable.

Figure 1

Table 1: Clinical characteristics of the patients

Duration of pain relief in group- I was 85.33±144.38 min.
where as in group-III was 21.66±58.72 min. When using
unpaired t-test, duration of pain relief in both these groups
was statistically significant.

Duration of pain relief in group- II was 193.83±294.11 min.
where as in group-III was 21.66±58.72 min. When using
unpaired t-test, duration of pain relief in both these groups
was statistically significant.

Duration of pain relief in group-I was 85.33±144.38 min.
where as in group-II was 193.83±294.11 min. When using
unpaired t-test, duration of pain relief in both these groups
was statistically insignificant.

Morphine consumption in group-I was 24.17±7.52 mg where
as in group-III was 28.97±11.65 mg. When using unpaired t-
test, morphine consumption in both these groups was
statistically insignificant.

Morphine consumption in group-II was 16.97±6.61 mg
where as in group-III was 28.97±11.65 mg. When using
unpaired t-test morphine consumption in both these groups
was statistically highly significant.

Morphine consumption in group-I was 24.17±7.52 mg where
as in group-II was 16.97±6.61 mg. When using unpaired t-
test, morphine consumption in both these groups was
statistically highly significant (Table 2).

Figure 2

Table 2: The mean duration of surgery, pain relief and
morphine consumption

Nausea percentage in study groupsI&II were 36.6% &20%
respectively as compared to 73.3% in control group.
Sedation was observed in 0% of patients in study groups as
compared to 10% of patients in control group. This showed
that percentage of patients developing side effects like
nausea and sedation was more in control group than study
groups. There was difference among percentage of patients
having nausea among different study groups and using chi-
square test, the difference was highly statistically significant.
It may be due to more consumption of morphine in control
group than study group.

DISCUSSION

Our results showed that duration of pain relief in magnesium
groups were better than control group and duration of pain
relief with 200mg was better than 100mg of magnesium
sulphate and also morphine consumption was less in both
study drugs than control group.

None of our patients showed any neurological deficits in the
form of sensory or motor blockade with perineural
magnesium sulphate.

Nausea percentage in study groups I &II were 36.6% & 20%
respectively as compared to 73.3% in control group.
Sedation was observed in 0% of patients in study groups as
compared to 10% of patients in control group. This showed
that percentage of patients developing side effects like
nausea and sedation was more in control group than study
group. It may be due to more consumption of morphine in
control group than study group.

Many authors have studied the role of magnesium in
postoperative period by different routes of administration
like intravenous, intrathecal, and epidural in addition to
combination with local anaesthetics. Most of these studies
showed that systemic application of magnesium is associated
with smaller analgesic requirement and less discomfort in
the postoperative period. 15161718 Mizutani et al studied the

analgesic effect of iontopheresis with magnesium in healthy
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adult volunteers. There results support the view that
magnesium sulphate has an analgesic effect and produces
good pain relief clinically with extended block duration. 19

Magnesium can block calcium influx and non competitively
antagonize N-methyl-D-aspartate receptor channels. 20 The

modifications of calcium concentrations can alter local
anesthetic nerve block. These effects have prompted the
investigation of magnesium as an adjuvant for anesthesia
and postoperative analgesia.

The mechanism whereby magnesium prolong the duration of
local anesthetic block when injected near a nerve remains
unclear. Hypothesis suggests that the analgesic properties of
magnesium on the peripheral nerve may include a systemic
effect, a direct action on the nerve, or local vasoconstriction.
Magnesium injected near peripheral nerves may act by
translocation via the nerves (axonal transport) or blood
stream. However this mechanism is unlikely the main
mechanisms of action in the enhancement of peripheral
nerve block. The mechanism is more likely to be at the
peripheral nerves. The vasoconstriction theory that results in
the reduction of systemic absorption of local anesthetics also
seems unlikely, because magnesium produces vasodilatation
by directly acting on the blood vessels and by interfering
with a range of vasoconstrictor substances. 21

Magnesium may affect peripheral nerves by interfering with
the release of neurotransmitter substances at synaptic
junctions or may potentiate the action of local anesthetics. 22

A potentially important interaction between high magnesium
concentration and local anesthetic nerve blocks of frog
sciatic nerve had been postulated in a study reported by

Akutagawa et al. 31 Magnesium ions are known to elevate the
firing threshold in both myelinated and unmyelinated axons.
Divalent cations have been suggested to reduce the fixed
negative surface charge on the outside of nerve membranes
and thereby increase the transmembranes potential (i.e.
cause a hyper polarization). In that study the authors
demonstrated that modulation of external magnesium
concentration that bathed a nerve bundle resulted in
enhancement of nerve block by local anesthetic. 23 The

finding seems to support our result that the higher
concentration of magnesium provides a pronounced
prolongation of block.

Our study is the first randomized human study of perineural
magnesium given as sole analgesic for postoperative
analgesia. It has the limitation of evaluating only two dose
responses. The safety of magnesium for the central nervous

system has been evaluated in some of the studies. 2425

Chanimove et al demonstrated that repeated intrathecal
injections of magnesium sulphate in a rat model was
characterized by a lack of neurotoxicity in histological
examination. 26 In another study in which magnesium

sulphate was used intramuscularly for the treatment of
headache , the authors registered no local side effects of the
applied drugs. 27 However knowledge of the toxicity of

magnesium applied near peripheral nerve is limited. In our
study, no patient reported any local side effect or
neurological deficit.

We conclude that, for the first time magnesium was used
independently in a small dose in axillary sheath which
results in good analgesia as determined by decreased uses of
rescue analgesia without producing any major side effects.

These encouraging findings in a small study sample suggest
that a low cost, simple change in clinical anaesthesiology
practice will do much to decrease patient’s post-operative
analgesic needs. Further studies are required to determine
the optimum doses of magnesium sulphate that can produce
greater potentiation of analgesia.
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