
8/11/2014

1

MRI SAFETY

ACR White Paper on Safety
(Published in June 2002, updated in 2004, 07,10,12, 2013)

 Intended to be used as a template for MR facilities 

to follow in the development of an MR safety 

program

ACR recommendations

 Maintain safety policies and procedures

 Name an MRI medical director responsible for 
safety

 Mechanism for reporting adverse effects
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ACR recommendations

 Site access restrictions
• Zone I – free access

• Zone II – interface between free access zone and 
restricted zones

• Zone III – this area is the region in which free access by 
non-screened persons can result in serious damage or 
death (this zone is under the supervision of MRI personnel)

• Zone IV – MRI scanner room.  Should be clearly marked 
with “magnet is on” sign

From 2013 
MRI safety 

update

MRI 
functional 
diagram

MRI 
safety 
zones
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fringe field at .35T and 1.5T

1.5T field

0.35T field
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Zone III and IV

 Access restriction to these areas must be strictly 
maintained even during resuscitation

 Individuals working within these zones should have 
documentation of having received MRI safety 
training:  level 1 and 2.  
Level 1 individuals should not go into zone IV

 Level 2 personnel have a more in depth training in 
MRI safety

Zones III and IV

 Non MRI personnel wishing to enter these 
zones must be screened and accompanied 
by a level two MR person

 All patients must wear a gown

device and object screening

Objects are to be identified as:

MR safe

MR conditional

MR unsafe
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ferromagnetic detectors

The use of ferromagnetic detectors is 
recommended but “their use is in no way 
meant to replace a thorough screening 
practice”

personnel

 MR techs should be ARRT Registered Technologist 
and they must be trained as Level II MR personnel 
prior to being permitted free access to Zone III

 MR technologist will maintain current CPR 
certification

 Except for emergent coverage, there will be a 
minimum of two MR technologists or one MR 
technologist and one other Level II

pregnant personnel

 Pregnant health care practitioners are permitted to 
work in and around the MR environment throughout 
all stages of their pregnancy, however, they are 
requested not to remain within the MR scanner 
bore or Zone IV during actual data acquisition
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pregnant personnel

 Pregnant patient are permitted to have MRI’s at 
any time during their pregnancy after careful 
consideration of risks versus benefits

 Hearing protection is necessary
 Remove all medication patches since some have a 

metallic foil that can result in thermal injury

Joint Commission
Sentinel Event Alert, Feb 2008

Reports types of injuries that can occur in MRI:
• Missile effect
• Dislodged ferromagnetic implants
• Burns – from wires, improper positioning, staples, etc
• Equipment or devise malfunction due to MRI
• Injury to patient left unattended
• Acoustic injury
• Adverse events related to contrast administration
• Adverse event related to cryogen handling
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Joint Commission
Sentinel Event Alert, Feb 2008

• Joint commission data base has 5 MRI related 
deaths

• 5 deaths – 4 adult and 1 child
• 1 projectile
• 3 cardiac events
• Delay in MRI report leading to delayed treatment

2005 study of FDA’s Manufacturer and User Facility 
Device Experience Database (MAUDE)

• 389 reports of MRI related adverse events
• 9 deaths –

• 3 pacemaker related
• 2 insulin pump malfunction
• 4 related to implant disturbance, a 

projectile and  an asphyxiation from 
cryogenics

2005 study of FDA’s Manufacturer and User Facility 
Device Experience Database (MAUDE)

• 389 reports of MRI related adverse events:

• 70% of reported adverse events were burns
• 10% projectiles
• 10% other adverse events
• 4% acoustic injuries
• 4% fires
• 2% internal heating-related
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2005 study of FDA’s Manufacturer and User Facility 
Device Experience Database (MAUDE)

• 389 reports of MRI related adverse events:
70% of reported adverse events were burns

burns

burns
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burns

Radiology 1996;  200:572-575

burns

Radiology 1996;  200:572-575

INCIDENT REPORTS

• Be specific – include all facts about the event
• If outcome of event is known document it
• Do not discuss report of incident with family 
• Document the facts not opinions
• Do not place blame on department of individual
• Be factual about what you witnessed
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ANOTHER INCIDENT

ANOTHER INCIDENT

DISCHARGE OF A FIREARM IN
AN MRI SCANNER
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2005 study of FDA’s Manufacturer and User Facility 
Device Experience Database (MAUDE)

• Risk reduction strategies:

• Metal detectors (can give fall positives and 
are not 100% reliable).  Ferromagnetic 
detectors are recommended

• Implement protocols for housekeeping

2005 study of FDA’s Manufacturer and User Facility 
Device Experience Database (MAUDE)

 Risk reduction strategies and recommendations:

• Appoint a safety officer
• Label equipment that is MR safe, etc
• Restrict access to MRI
• Train personnel
• MRI training institution wide
• Precautions against patient burns
• Provide hearing protection
• Place cold compresses when necessary
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before doing an MRI

Always get a good history

always get a good history

Patient’s clinical history

always get a good history

Patient’s clinical history
what are the patient’s symptoms?
mass? pain? cancer? other problems?
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always get a good history

Patient’s clinical history
what are the patient’s symptoms?
mass? pain? cancer? other problems?
What happened to the patient?  
accident / trauma, acute vs chronic
surgical history
allergies
Previous relevant imaging; available?

aneurysm clip

MRI Compatible pacemaker
from Medtronics
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ventricular shunt
(arnold chiary II)

hair beads

tumor or not tumor?


