
THE UTILITY OF BRAIN MRI 
IN THE ED 

Jameel Abualenain 

MD, MPH, FACEP, FAAEM, CHSE 

President, Saudi Society of Emergency Medicine 

Chairman, Associate Professor & Consultant 

Department of Emergency Medicine 

Deputy Supervisor,  Academic Affairs, Clinical Skills & Simulation Center 

King Abdulaziz University, Jeddah, Saudi Arabia 

abualenain@kau.edu.sa 

 

mailto:abualenain@kau.edu.sa


NOTHING TO DISCLOSE 



OBJECTIVES 

 

• Physics  

• Justifications 

• Definitions/Types 

• Utility  

• Home messages 



PHYSICS 

• Three elements are necessary for an MRI machine to generate images:  

1. Strong magnetic field 

2. Radio waves 

3. Computer system 

• The body’s hydrogen nuclei with their single protons and north-south poles act as mini 
bar magnets with randomly aligned axes 

• When the body is subjected to the MRI machine magnetic field, these axes line up 

• When radio waves are applied to the magnetic field, the strength and direction of the 
magnetic field changes 

• Then, when the radio waves are turned off, the magnetic field strength and direction 
return to baseline and a signal is emitted 

• It is this signal that is interpreted by a computer system to generate images 

 



JUSTIFICATIONS 

• Choosing the right imaging modalities 

• MRI: Costly choice, however; sometimes MOST 
appropriate  

• Availability (24/7, business hours, weekends) 

• Cautions/Contraindications  













BRAIN MRI 

• There is no standard imaging protocol for the 
evaluation of acute stroke or TIA beyond head CT 
noncontrast 

• The goal of neuroimaging:  

• Provide rapid information  

• Increase providers’ decision-making with regards to 
reperfusion therapy without causing harm from delays 



BRAIN MRI 

• MRI has a significantly greater detection rate for 
acute ischemic infarction than CT (particularly in 

an early setting)  

• CT Sen 73-88% (12hrs) Vs MRI Sen 93-100% (few mins) 

• Not all Acute strokes require interventions (tPA/IR), 
so MRI might not be indicated emergently. 



BRAIN MRI 

• The American College of Neuroradiology, the 
American College of Radiology, and Society of 
NeuroInterventional Surgery have made a joint 
statement with regards to the imaging of acute 
stroke and TIA When determining whether 
endovascular therapy should be considered 

• They have found that: 

• Noncontrast CT with digital subtraction angiography 

• Noncontrast CT with CTA (availability) 

• MRI with MRA  

Are equivalent options for clinicians 



• Single center, Retrospective, 2013-15, (23K) 

• 4,437 (19%) a least 1 MRI 

• 2,730 (62%) brain, head, or neck 

• 1,392 (31%) spine 

• No significant difference between the median LOS 

• Limitations: Retro, Single, No C/O, No reason for orders, 
No Outcomes  

 



• How does this improve population health? 

• MRIs are regularly performed in observation units, and 
we should focus on determining which MRIs are 
appropriate and which can be done as outpatient tests 
instead. 

 



• The 2018 guidelines for early management of patients with acute 

ischemic stroke:  

• CT, diffusion weighted MRI or MRI perfusion 

• Both recommended and considered equal (in patients 

selected for mechanical thrombectomy)  
 

• This guideline was promulgated by:  

• The American Heart Association 

• American Stroke Association 

• Endorsed by the Society for Academic Emergency Medicine 
• Other professional organizations 



• Significantly reduced the number of CTs in the ED by 
providing a diagnostically superior and safer imaging 
alternative with a drastically improved turnaround time 

• This was achieved by:  

• Altering the MR imaging workflow 

• Altering the existing scan protocols 

• With an emphasis on efficiency and patient throughput 

• Increased confidence in clinical decision-making for the 
ED physicians 

• MR imaging technologists and neurosurgery residents 

• ? improved patient outcomes was not addressed 







HOME MESSAGES 

• As the use of MRI by EMP increases steadily, it is critically 
important that we understand:  

• The basics of this imaging modality 

• Indications 

• Limitations 

• Cautions and contraindications 

 





THANK YOU! 
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