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Abstract 
 
The current study describes the significance of supplemental 
magnesium for brain protection  after traumatic brain injury .In 
this study, 300 adult patients  with mild , moderate or severe 
traumatic brain injury were randomly assigned one of two doses 
of magnesium or placebo within 8 h of injury and continuing for 
5 days. Magnesium doses were targeted to achieve serum 
magnesium range of 4·0 mEq/L. The outcome was a composite 
of mortality, seizures, time of stay in hospital and functional 
measures  assessed up to 6 months after injury. 
 
The conclusion was that “Parenteral magnesium sulphate by 
intravenous infusion within the first 8 hours after bolus dose in 
head trauma for the first 5 days trying to keep serum level of 
magnesium around 4  mEq/L appears  to improve survival , 
reduce early and late seizures , shorten period of hospital stay in 
all patients with traumatic head injury , and is associated with 
better favorable outcome and less disability at 6 months in 
patients with GCS 9-12 ,without any apparent significant 
adverse effects”. 
 
Keywords: Traumatic brain injury, Magnesium sulphate, Outcome 
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Introduction  

Traumatic brain  injury (TBI ,also called  intracranial  injury) occurs 

when an outside force injures  the brain . Traumatic Brain Injury can be  classified  

based  on severity (mild, moderate ,or severe), mechanism (closed or penetrating 

head injury), or other features. Head injury usually  refers to TBI, but is a broader 

category because it can involve damage to  structures other than the brain, such as 

the scalp and skull . Traumatic brain injury is a  major  cause of death and 

disability worldwide, especially in young people. Causes include falls, vehicle 

accidents,  and  violence . Prevention  measures  include  use  of technology to 

protect those who are in accidents , such as seat belts and sports or  motorcycle 

helmets, as well as efforts to  reduce the number of  accidents, such as  safety 

education programs  and  enforcement of traffic laws.  (1)      

   

Traumatic Brain Injury (TBI), a clinical problem treated frequently by 

medical community, is a major cause of disability, death, and economic cost to our 

society. In the past two decades, we have increased remarkably our understanding 

of the pathophysiology of TBI (2) 

 

One of the central concepts that emerged from clinical and laboratory 

research is that all neurological damage does not occur at the moment of impact, 

but evolves over the ensuing hours and days  , Furthermore, we now recognize the 

deleterious effects of these various delayed insults to the injured brain at the 

clinical and biochemical levels (3) 

http://en.wikipedia.org/wiki/Physical_trauma
http://en.wikipedia.org/wiki/Brain
http://en.wikipedia.org/wiki/Closed_head_injury
http://en.wikipedia.org/wiki/Penetrating_head_injury
http://en.wikipedia.org/wiki/Penetrating_head_injury
http://en.wikipedia.org/wiki/Head_injury
http://en.wikipedia.org/wiki/List_of_causes_of_death_by_rate
http://en.wikipedia.org/wiki/List_of_causes_of_death_by_rate


 This has led to an interest in developing better monitoring and treatment 

methods as well as the development of new pharmaceuticals, all of which show 

great promise in improving the outcome for patients who have suffered a brain 

injury  

         Prehospital care and emergency department treatment of patients with 

neurotrauma may have profound importance in their ultimate morbidity and 

mortality. Many key individuals  provide critically important patient care in the 

early minutes and hours after trauma, including  appropriately credentialed 

emergency physicians, anesthesiologists, emergency medical  technicians and 

paramedics, and emergency department and operating room nurses, among  others, 

whose skills and training are essential in the management of these critically injured  

patients (2) 

Over the past 30 years, remarkable progress has been made in improving 

outcome from traumatic brain injury (TBI).  Although many etiologies for such 

improvement have been suggested, it is unclear what changes actually affected the 

improvement in outcome. Despite the fervor for laboratory investigations of TBI 

models, it is sobering to recognize that no treatments have come from bench to 

bedside. As such, there are no magic bullets in the treatment of central nervous 

system (CNS) trauma in general, and TBI in particular. Instead, it appears to be a 

combination of many improvements in brain injury care, trauma systems, and 

critical care that has produced the decrease in mortality (4) 

Magnesium ions are essential to all living cells. As the second most 

abundant intracellular cation, magnesium has a crucial role in fundamental 

metabolic processes such as DNA and protein synthesis, oxidative phosphorylation, 

enzyme function, ion channel regulation, and neuromuscular excitability.  (5) 



 

Magnesium is one of the four major cations in the human body and the 

second most abundant within the cell. Observational studies have shown the 

fundamental role of magnesium in treatment of different cardiovascular disorders, 

connected with magnesium deficiency. As co-factor of many enzymes, especially 

those involved in phosphate transfer, it plays a role in regulation of intracellular 

reactions in the organism. By influence on sodium pump and calcium pump, it 

regulates flowing of Na+, Ca2+, K+ ions through channels in cell membrane and 

therefore, it decreases lack of K+ ions, protects the cell from Ca2+ ions 

overloading and inhibits sodium influx into the cell. (6) 

 

Magnesium is an important cofactor for many biological processes, such as 

protein synthesis, nucleic acid stability, or neuromuscular excitability. (7) 

 

Magnesium role is achieved through two important properties of 

magnesium; the ability to form chelates with important intracellular anionic-

ligands, especially ATP, and its ability to compete with calcium for binding sites 

on proteins and membranes. (8)   

 
 

Magnesium  is  an  often  overlooked  electrolyte  that  is  essential  to  life. 

Magnesium  plays a role in  more  than  300  enzymatic  reactions  and  is  

critically involved in  energy  metabolism, glucose  utilization, protein synthesis, 

fatty  acid synthesis  and  breakdown, ATPase functions, and virtually all hormonal 

reactions. Magnesium is closely involved in maintaining cellular ionic balance 

through its association with sodium, potassium, and calcium. (9)    



 

Aim of work : 

    Study the effect of magnesium sulfate on the patients of traumatic brain 

injury admitted to ICU within 8 hours after injury , giving Magnesium sulfate daily  

for 5 days reaching magnesium blood level of approximately 4 mEq /L  

 

The outcome is studied in terms of  mortality ,Seizures , time of stay in hospital 

and ICU and functional disability.       

 

 

 

 

 

 

 

 

 

 

 


