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Aim of the study 
 

The aim of the this study is to evaluate the effect of 

intrathecal and epidural supplementation of magnesium sulphate 

combined with spinal anesthesia on improving the quality of intra-

operative anesthesia and reduction of post-operative pain and 

narcotic requirements. 
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Introduction 
Magnesium (Mg

2+
) is a non-competitive NMDA receptor 

antagonist that blocks ion channels in a voltage-dependent fashion. 

Numerous clinical studies investigating the effects of 

intravenously injected magnesium sulphate (MgSo4) on intra-

operative and post-operative pain perception have shown that 

MgSo4 reduces the intra-operative consumption of hypnotic agents 

and analgesics (Kara et al., 2002). 

NMDA receptor antagonists prevent central sensitization 

induced by peripheral nociceptive stimulation. They abolish 

hypersensitization once it is established by blocking dorsal horn 

NMDA receptor activation induced by excitatory amino acid 

transmitters, such as glutamate and aspartate (Woolf and 

Thompson, 1991). 

Adding magnesium to spinal anesthesia should improve the 

quality, and prolong the duration of spinal anesthesia and reduce 

the incidence of side effects observed when local anesthetics are 

used in high doses or combined with opioids, such as respiratory 

depression, hemodynamic instability, pruritus, urinary retention, 

and severe nausea and vomiting (Özalevli et al., 2005). 

Intrathecal administration of magnesium sulphate has been 

shown to be more effective than intravenous administration due to 

the limitation of magnesium transfer across the blood brain barrier 

(De Kock and Lavand'homme, 2007). 
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Patients and Methods 
This study was conducted in the obstetric department, 

general surgery department and urology department of Ain 

Shams University hospitals on one hundred and twenty patients 

undergoing elective lower abdominal surgeries after approval of 

Ain Shams University medical ethics committee in 2010. A 

written consent was taken from all patients who were either 

class I or II according to the classification of the American 

Society of Anesthesiologists (ASA I or II). The age of the 

patients ranged between 21-50 years old and they were of both 

sexes. The expected duration of surgery was not more than 2 

hours. 

This study was a prospective double blind randomized 

controlled study where the patients were allocated into four 

equal groups, thirty patients each, according to magnesium 

sulphate supplementation as an adjunct to spinal anesthesia:  

A. Group (I): [S] 

30 patients received intrathecal injection of 0.5% 

hyperbaric bupivacaine 15 mg (3 ml bupivacaine 5 mg/ 

ml in hyperbaric solution) combined with 25 µg fentanyl 

(0.5 ml) and 1 ml saline 0.9%. Total volume of 

intrathecal injection was 4.5 ml. 
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B. Group( II):[IM] 

30 patients received intrathecal injection of  0.5% 

hyperbaric bupivacaine 15 mg (3 ml bupivacaine 5 mg/ ml in 

hyperbaric solution) combined with 25 µg fentanyl (0.5 ml) and 

100 mg of 10% magnesium sulphate (1 ml). Total volume of 

intrathecal injection was 4.5 ml. 

C. Group (III): [EM] 

30 patients received intrathecal injection of 0.5% 

hyperbaric bupivacaine 15 mg (3 ml bupivacaine 5 mg/ ml in 

hyperbaric solution) combined with 25 µg fentanyl (0.5 ml) and 

1 ml saline0.9%. In addition, to an epidural dose of magnesium 

sulphate 100 mg of 2% solution (5 ml) was given to be repeated 

hourly including the first 24 hours of the postoperative period. 

Total volume of intrathecal injection was 4.5 ml in addition to 

an epiduaral dose of magnesium. 

D. Group (IV): [IEM] 

30 patients received intrathecal injection of  0.5% 

hyperbaric bupivacaine 15 mg (3 ml bupivacaine 5 mg/ ml in 

hyperbaric solution) combined with 25 µg fentanyl (0.5 ml) 

solution) and 100 mg of 10% magnesium sulphate (1 ml). In 

addition, to an epidural dose of magnesium sulphate 100 mg of 

2% solution (5 ml) was given to be repeated hourly including 

the first postoperative period of the 24 hours. Total volume of 


