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• Past Member ACR MRI 
Safety Committee


• Contributing Author 2013 & 
2020 ACR MRI Safety 
Guidance


• Founding Board Member / 
Past Chair ABMRS


• International Trainer on MRI 
Safety
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ABMRS Content Disclosure

This presentation is not sponsored by or affiliated with the 
American Board of Magnetic Resonance Safety (ABMRS). 


As a member of the the Board of the ABMRS, I am prohibited from 
speaking on specific examination question content, but permitted 
to provide education on MRI safety concepts and principles.


This presentation is not an exam preparation for any examination.
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Rules of the Road

• Everything on the screen is for you (you can copy or take photos).


• If you have questions, ask!


• If you disagree, please speak up.
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Outline
Physical Environment MRI Safety

• Intro


• Magnetic Field Reach


• Zones


• Cryogen Safety


• Novel MRI Systems


• Q & A
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Magnetic Field Reach
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Static Field
Magnetic Field Reach

• In Construction, many construction materials do not contain 
magnetic fields.


• Steel structures will interact with magnetic fringe field, reshaping it.


• Steel structures can become magnetized, or ‘magnetically 
contaminated’, which can affect future functions in the space.
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Static Field
Magnetic Field Reach
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9 Gauss (0.9 mT) is the new 5 Gauss (0.5 mT)
Magnetic Field Reach

• Last month the IEC changed the standard for static field safety for 
unscreened persons from 5 Gauss (0.5 mT) to 9 Gauss (0.9 mT)


• IEC governs manufacture of MRI equipment, but this change has 
obvious implications for all existing MRIs


• US FDA does not have independent safety standard… they reference 
IEC


• I understand EU regulation references ICNIRP, so perhaps more steps
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9 Gauss (0.9 mT) is the new 5 Gauss (0.5 mT)
Magnetic Field Reach
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Zones
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What They Are
Zones

• Zones are MRI-specific hazard areas, going sequentially from ‘No 
Risk’ to ‘Maximum Risk’


• Zone 1 - No MRI Function. No MRI-specific Risk.

• Zone 2 - MRI Function. No MRI-specific Risk.

• Zone 3 - MRI Function. Moderate MRI-specific Risks.

• Zone 4 - MRI Scanner Room. Extreme Possible MRI-Specific Risks
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What They Are
Zones

• Zones often shown on 
floor plan, associated 
with rooms


• Zone 4 is the only zone 
defined as a specific 
room
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What They Are
Zones

• MRI Hazard Designations
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Signage
Zones
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Signage
Zones

• TEXT

• TEXT
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Signage
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Door to Zone 4
Zones

• Door to Zone 4 is the  
absolute last chance to catch 
hazard items 



2022 Dubai Advanced MRI Safety Seminar Physical Environment MRI Safety

Door to Zone 4
Zones
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Door to Zone 4
Zones

https://www.acr.org/-/media/ACR/Files/Radiology-Safety/MR-Safety/Manual-on-MR-Safety.pdf
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Tethers
Zones
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Tethers
Zones
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Cryogen Safety
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Cryogens and Superconductivity
Cryogen Safety

• MRIs Are Electromagnets


• Superconductivity reduces electrical consumption  
(reduces operational cost)


• Superconductivity only available at super-cold temperatures


• Liquid Helium boiling temperature -269° C
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Quench vs. EPO
Cryogen Safety

• Superconducting MRI Systems Typically Have 2 Emergency 
Features…


• Emergency Power Off (EPO)


• Quench Button
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Cryogen Safety

• A Large Majority of MRI Systems Are Superconducting & Require 
Cryogens


• A Few Newer Superconducting Magnets Do NOT Require Quench 
Pipes


• The Following Relates To Systems WITH Quench Pipes
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Cryogen Safety
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Cryogen Safety
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Magnet Room Door Swing
Cryogen Safety

• I was one of the loudest voices demanding out-swinging MRI room 
doors (in the 90’s / early 00’s)


• This was when most RF doors were ‘finger’ or ‘friction-fit’ doors


• Hospital design standards increased requirements for latching doors


• MRI manufacturers began recommending / requiring passive 
pressure relief systems
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Magnet Room Door Swing
Cryogen Safety

https://www.cfm.va.gov/til/dGuide/dgImaging.pdf
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Magnet Room Door Swing
Cryogen Safety

https://www.cfm.va.gov/til/dGuide/dgImaging.pdf
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Magnet Room Door Swing
Cryogen Safety
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If Your Magnet Has A Quench Pipe…
Cryogen Safety

… The scanner room should also have


• An Exhaust Fan

• An Overpressure Relief
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Novel MRI Systems
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Novel MRI Systems
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Pediatric Population MRI Safety Benefits

• TEXT

• TEXT
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Pediatric Population MRI Safety Benefits
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Q&A
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Thank You
Tobias Gilk, MRSO, MRSE 

TGilk@GilkRadiologyConsultants.com 
@tobiasgilk 
www.facebook.com/groups/MRIsafety 


