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ABSTRACT

Introduction: This randomized placebo controlled study was 
designed to evaluate the effectiveness of magnesium sulphate 
as an agent to induce hypotensive anaesthesia in lumbar spine 
surgery.
Material and Methods: The study included 100 patients of 
both sexes who were equally distributed in two groups, the 
Group Mg(Magnesium sulphate group) and Group C (control 
group). The Magnesium group received magnesium sulphate 
40mg/kg administered as a slow IV bolus over a period of 10 
minutes before induction and 15mg/kg/hr by continuous IV 
infusion during surgery. The same volume of isotonic saline 
was administered to the control group. Surgical time, heart 
rate and mean arterial blood pressure was measured.
Results: In the magnesium group there was reduction in 
surgical time (103.54 mins vs 117.34 mins), although the 
anaesthestic time was 9 minutes longer in the Magnesium 
group denoting a longer emergence time. The mean arterial 
pressure and heart rate were significantly reduced in 
Magnesium group(p<0.005). Postoperative shivering was also 
less in Magnesium group.
Conclusion: Magnesium infusion resulted in a steady and 
smooth reduction in mean blood pressure and reduced heart 
rate, with no episodes of severe hypotension. Furthermore 
magnesium causes reduction in duration of surgical time and 
postoperative shivering.
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INTRODUCTION
Controlled hypotension is performed in order to reduce blood 
loss and the need for blood transfusion during the surgery 
and to improve visibility of the surgical field. Spine surgery 
is mainly performed for the treatment of back pain, disc 
prolapse and other spine deformities. General anaesthesia is 
usually preferred in spine surgeries.
The ideal agent used for controlled hypotension must have 
certain characterstics such as ease of administration, a short 
onset time, rapid elimination without toxic metabolite, 
an effect that disappear quickly when administration 
is discontinued, negligible effects on vital organs and 
predictable and dose dependent effect
It has been reported that Magnesium sulphate is a good agent 
for controlled hypotension and has a high therapeutic index. 
Ever since the study of Magnesium sulphate in clinical 
anaesthesia beginning in 1996, Magnesium has drawn 
attention in the field of anaesthesia and pain medicine.

Magnesium is the fourth most common cation in the 
body and has a key role in hundreds of physiologic 
processes.1,2 Magnesium stabilizes the cell membrane and 
intracytoplasmic organelles by mediating the activation of 
sodium potassium ATPase and calcium ATPase enzymes, 
which play a role in transmembrane ion exchange during the 
depolarization and repolarization phases.3

Magnesium acts as vasodialator by increasing the synthesis 
of prostacyclin as well as by inhibiting the angiotensin 
converting enzyme activity.5 IV Magnesium sulphate has 
also led to a significant reduction in fentanyl, propofol and 
muscle relaxant consumption during intraoperative period.8,9 
Parenteral Magnesium sulphate has been used for many 
years as an anti-arrhythmic agent and for prophylaxis against 
seizure in preeclampsia
In our study primary objective was to assess the effect 
of perioperatively administered IV magnesium sulphate 
as an agent of hypotensive anaesthesia in lumbar spine 
surgery and secondary objective was to assess the effect of 
Magnesium sulfate on postoperative shivering and the effect 
of Magnesium sulfate on postoperative sedation.

MATERIAL AND METHODS 
The study was undertaken in the department of 
Anaesthesiology, M.Y. Hospital, M.G.M. Medical College 
Indore. The study included 100 patients of both sexes who 
were equally distributed in two groups, the Group Mg 
(Magnesium sulphate group) and Group C (control group). 
After approval of the institutional ethics committee, written 
informed consent were obtained from the patient before taking 
into operating room. In operation theatre after establishing 
an intravenous route, ringer lactate solution started. Patients 
premedicated with inj. Glycopyrollate 0.01mg /kg and inj. 
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Midazolam 0.03 mg/kg. Standard monitoring including 
electrocardiography (ECG), noninvasive blood pressure 
(NIBP), oxygen saturation (SpO2) was continuously 
performed. The Magnesium group received magnesium 
sulphate 40mg/kg administered as a slow IV bolus over a 
period of 10 minutes before induction and 15mg/kg/hr by 
continuous IV infusion during surgery. The same volume 
of isotonic saline was administered to the control group. 
After preoxygenation of 5 minutes anaesthesia induced 
with fentanyl 2micrograms/kg and propofol 2mg/kg.Muscle 
relaxant vecuronium in dose of 0.1mg/kg was given and 
orotracheal intubation was performed after ventilating the 
patient for 2 mins and 45 seconds and 57 further set of 
recordings were done. Anaesthesia was maintained with 50% 
oxygen and 50% nitrous oxide, isoflurane and intermittent IV 
bolus of fentanyl 0.5mics/kg. During the introperative period 
both groups received IV fluids (R.L) @5ml/kg/hr Muscle 
relaxation was achieved with an infusion of vecuronium 
@1mics/kg/min Mean arterial pressure and heart rate 
were measured at following time before induction, before 
intubation, after intubation, at 5 min, 15min, 30min, 45min, 
60min and 1 hourly till the end of the surgery. Combination 
of neostigmine 0.05mg/kg and In J. Glycopyrollate 0.01mg/
kg was administered to reverse the neuromuscular block. 
Extubation was performed smoothly. Each patient was 
observed continuously after termination of anesthesia 
and times of events were recorded by the anaesthetist. All 
patients received standard post-operative care. 
After transfer to the recovery room, patients were assessed 
neurologically for any sign of hypermagnesaemia (impaired 
breathing, inadequate tidal volume and decreased or absent 
deep tendon reflexes). Any adverse events or side effects 
were recorded during the perioperative and postoperative 
period. In addition, episodes of post operative shivering were 
monitored. Adequate measures were taken to control the post 
operative shivering. Also consciousness score was evaluated 
by using modified Aldrete score 0 – Not responding, 1 – 

Arousable with minimal stimulation, 2 – Fully awake. 
Inclusion Criteria
1. 	 Age group 18yrs -55yrs under going lumber spine 

surgery.
2. 	 A.S.A Grade I and II
Exclusion criteria
1. 	 A.S.A Grade III, IV and V
2. 	 Patient refusal
3. 	 Patient with cardiac dysarrhythmias, Liver and renal 

dysfunction
4. 	 Patient with sinus bradycardia and on alpha blocker and 

calcium channel blockers.
5. 	 Allergy to the drug under study.

STATSITICAL ANALYSIS 
Statistical analysis was performed using SPSS (Statistical 
Package for Social Sciences, IBM, 20.0 version.). Data was 
analysed for normality of distribution using Shapiro-Wilk 
test, p value < 0.05 indicated that data was not normally 
distributed, thus non parametric test of significance were 
applied. The comparison between the groups was done 
using Man whitney U test. p value < 0.05 was considered 
statistically significant.

RESULTS
In Magnesium group, the duration of surgery was 103.54 
minutes and in control group it was 117.34 minutes (p value 
0.000) (table-1). This was statistically significant. In the 
magnesium group, the duration of Anaesthesia was 129.40 
minutes and in control group it was 134.90 minutes. The 
anaesthestic time was 9 minutes longer in the Magnesium 
group denoting a longer emergence time in Magnesium 
group than control group. The preanaesthetic blood pressure 
(p value = 0.260) and heart rate (p value = 0.738) was not 
significantly different between the groups but at 5,15, 30 and 
60 mins and at the end of surgery they were significantly 
lower in Magnesium group than in control group (p value 

Mg Group (n=50) Control Group (n=50) P value
Mean Standard deviation Mean Standard deviation

Duration of surgery (in minutes) 103.54 6.181 117.34 3.583 0.000*
Duration of anesthesia (in minutes) 129.40 5.771 134.90 3.671 0.000*
IV intake of fluid (ml) 1275.00 75.084 1315.00 71.606 0.001*

Table-1: Description of mean duration of surgery, duration of anaesthesia and amount of IV fluid intake of the patients.

Mg Group (n=50) Control Group (n=50) P value
Mean Standard deviation Mean Standard deviation
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g Preanaesthetic 88.18 5.612 89.42 5.280 0.260
Preoperative 82.64 4.452 86.30 4.747 0.000*
5 minutes after incision 78.02 3.126 82.44 3.939 0.000*
15 minutes after incision 74.34 2.528 78.40 2.835 0.000*
30 minutes after incision 70.96 2.166 76.10 2.533 0.000*
45 minutes after incision 68.1600 1.972 74.04 2.203 0.000*
60 minutes after incision 65.38 1.724 72.98 2.394 0.000*
At the end of surgery 74.22 2.131 78.14 1.873 0.000*

Table-2: Intra operative comparison of mean blood pressure (MBP) of patients in Mg group and Control group at different points of 
time.
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< 0.05) (table-2). In Magnesium group only 5 patients had 
shivering but in control group 18 Patients had shivering. So 
statistically there was significant difference between both the 
groups in context of shivering (p value0.002). On the basis 
of consciousness score both the groups are comparable and 
no significant difference is seen between the groups.(P Value 
- 0.066) (table-3,4).

DISCUSSION 
In our study, the primary objective was to assess the effect 
of perioperatively administered IV Magnesium sulphate as 
an agent of hypotensive anaesthesia in lumbar spine surgery. 
Results in the study showed that patients in the Magnesium 
group had reduced mean arterial blood pressure and heart rate 
in comparision to control group with no episodes of severe 
hypotension. The possible mechanisms for reduction of the 
mean blood pressure and heart rate include antagonism of 
NMDA receptors in the CNS by Magnesium6 and reduction 
of catecholamine release by sympathetic stimulation thus 
decreasing peripheral nociceptor sensitization and the stress 
response to surgery.
No patient had rebound hypertension when the Magnesium 
sulphate infusion was stopped which can occur with 
other hypotensive anaesthesia techniques using arterial 
vasodilation. In May 2006 N. M. Elsharnouby and M. M. 
Elsharnouby, in their study on 60 patients undergoing 
functional endoscopic sinus surgery, concluded that where 
infusion of Magnesium sulphate led to reduction in arterial 
pressure, heart rate, duration of surgery.11,12 In our study 
the surgical time was significantly reduced in Magnesium 
group as compared to control group (103.54 mins vs 117.34 
mins). This may be attributed to the fact that in patients with 
Magnesium group operative field was better with reduced 
blood loss.
The anaesthestic time was 9 minutes longer in the 
Magnesium group denoting a longer emergence time, this 
may be attributed to the fact that Magnesium suppresses 
the release of acetylcholine and blocks transmission at the 
neuromuscular junction. It also causes increased acetyl 

cholinesterase activity. This causes prolonged neuromuscular 
blockade and paralysis of skeletal muscles.
The secondary objective in our study was to compare the 
incidence of post operative shivering in both the groups. In 
the present study, patients in the Magnesium group had less 
post operative shivering than control group (5 vs 18). The 
final objective in our study was to compare the consciousness 
score in both the groups. On the basis of consciousness score 
both the groups are comparable and no significant difference 
is seen between the groups (P Value - 0.066). Most of the 
patients in Magnesium group were drowsy after operation, 
possibly as Magnesium is known as a central nervous system 
depressant but this did not prove to be a problem clinically 
and all patients were awake and alert within 6 hours.

CONCLUSION
From the above study it may be concluded that Magnesium 
infusion resulted in a steady and smooth reduction in mean 
blood pressure and reduced heart rate, with no episodes 
of severe hypotension. There was reduction in duration of 
surgical time in Magnesium group than in control group, 
this may be due to better operative field in Magnesium 
group. The incidence of postoperative shivering was less 
in Magnesium group than in control group. Consciousness 
score was almost same in both the groups and no significant 
difference was noted. 
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