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Level 1 Personnel

Level 1 MR personnel: Those who have passed 
minimal safety educational efforts to ensure their own 
safety as they work within Zone III

Level 2 Personnel

Level 2 MR personnel: Those who have been more 
extensively trained and educated in the broader aspects 
of MR safety issues, including, for example, issues 
related to the potential for thermal loading or burns...
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MR Technologists
MR Radiologists / Medical Director

Zone II
Screening takes place

Ferromagnetic objects left here



Zone III Restrictions
“All access to Zone III is to be strictly restricted, with 
access to regions within it (including Zone IV see 
below) controlled by, and entirely under the 
supervision of, MR personnel”
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Zone III Restrictions
Free access to Zone 
III strictly restricted 
to MR personnel 
ONLY (those who 
have successfully 
completed Level 1 or 
Level 2 training)

Zone III Restrictions
All others must be 
accompanied by MR 
personnel.

Non-MR personnel 
may not enter Zone 
III unless screened 
and cleared by MR 
personnel



Zone IV: MR Scan Room

May not be freely 
accessed by anyone other 
than MR Technologists 
(Level 2 Personnel)

Superconductivity
The electrical resistivity of a metallic conductor decreases gradually as temperature is 
lowered. In ordinary conductors, such as copper or silver, this decrease is limited by 
impurities and other defects. Even near absolute zero, a real sample of a normal 
conductor shows some resistance. In a superconductor, the resistance drops abruptly to 
zero when the material is cooled below its critical temperature. An electric current 
flowing through a loop of superconducting wire can persist indefinitely with no power 
source

The earth’s  magnetic field is approximately
0.5 Gauss



Small bar magnet is approximately
100 Gauss

Powerful Persistent Magnetic Field
1.5 Tesla MRI system is 

15,000 Gauss
(1 Tesla = 10,000 Gauss)

Powerful Persistent Magnetic Field
1.5 Tesla MRI system is 

15,000 Gauss
30,000 x the earth’s magnetic field



Zone IV: MR Scan Room

Even if the door is open 
and it is not actively 
“scanning”...

Zone IV: MR Scan Room

Even if there is a 
complete power outage...

Zone IV: MR Scan Room
Do not, under any 
circumstances, enter the
scan room unless you 
have been screened and
are supervised by an
MRI Technologist



This powerful and invisible magnet field
is always present 

This powerful and invisible magnet field
is always present 

1.5 Tesla

30,000 x earth’s 
magnetic field

This powerful and invisible magnet field
is always present 

3.0 Tesla

60,000 x earth’s 
magnetic field



This powerful and invisible magnet field
is always present 



Remove all removable items

Dress all patients in MR-appropriate attire

AJR:188, June 2007; pg 5



- FDA MAUDE database

Blouse catches fire during 1st sequence of a shoulder exam.   
3rd degree burns to forearm.

Importance of MR Appropriate Attire

Importance of MR Appropriate Attire

Importance of MR Appropriate Attire

Sports attire
11-year-old girl presented for outpatient MR 

imaging of the spine for evaluation of scoliosis, 
wearing a gray undershirt under a long-sleeved 

white tee shirt and gray sweat pants



http://m.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=11359290

A veteran was wounded Wednesday at Richard L. Roudebush Veterans Affairs Medical Center when a 
handgun he brought into the Indianapolis hospital accidentally discharged in his pocket while he was in a 
procedure room — possibly an MRI suite.
Hospital officials confirmed the accidental shooting in a statement issued Thursday and reported the victim, 
whose name was not released, received immediate medical attention. The statement added the man's wound 
did not threaten his life.
A hospital spokesman initially confirmed in a telephone call from The Indianapolis Star that the incident 
involved an MRI, but the subsequent statement said only that the incident occurred "in a procedure room." 
When asked for clarification about the involvement of the MRI, the spokesman said in an email that the 
statement "is our response at this time."
The statement noted it is a violation of federal and state law to bring a firearm into the hospital and 
"notification of this law is posted at every entrance."

IndyStar
December 31, 2015

http://www.indystar.com/story/news/2015/12/31/gun-discharges-mri-va-hospital/78136982/

Screening for Implants and Devices
Critical Importance of 



Multiple Potential Issues

Vibration

Case Heating

Force & Torque

Lead Heating

Stimulation

Device Interactions

Static Gradient RF

Implants and Devices

Labeling

MR Safe

MR Conditional

MR Unsafe

*ASTM standard F2503: Standard Practice for Marking Medical 
Devices and Other Items for Safety in the

Magnetic Resonance Environment

ASTM Standard F2503* Defines Three Terms:

MR Safe

An item that poses no known hazards 
in all MR environments



MR Unsafe

An item that is known to pose 
hazards in all MR environments

MR Conditional

An item that has been demonstrated 
to pose no known hazards in a 
specified MR environment with 
specified conditions of use

MR Conditional

The exact make, model, etc. of an 
implant or device must be known in
order to find the conditions of use



Some pacemakers are now 
labeled as MR Conditional

No MR Labeling

Start of Scan

Canine Test

MRI Induced – High Rate Pacing

The MRI scanner is pacing the heart

Unintended Cardiac Stimulation

Some metal devices can heat when
exposed to the RF used during the scan

Courtesy Frank Shellock, Ph.D.



Cervical Fixation Device at 3 T

Courtesy Frank Shellock, Ph.D.

MRI-Related Lead Heating: Pacing Lead, No IPG

1.5 (1.4-W/kg) vs. 3-T (3-W/kg)

For certain lead lengths, less heating at  3-T/128MHz vs. 1.5-T/64MHz  
due to differences in resonant wavelength. 

Courtesy Frank Shellock, Ph.D.

Some devices may be conditionally safe at one 
field but not at another



Guidelines not followed

1.5 T ONLY
T/R Head coil ONLY
Head SAR 0.1 W/kg

Courtesy Frank Shellock, Ph.D.

Multiple Potential Issues

Vibration

Case Heating

Force & Torque

Lead Heating

Stimulation

Device Interactions

Static Gradient RF

Implants and Devices

Summary
MRI is a powerful diagnostic tool

It is very safe unless it is used or managed 
inappropriately

The powerful and invisible magnetic field is always 
present

MR safety zones III and IV are under the direct 
control of the MRI technologists at all times

It is critical to determine as much information about 
any implants and/or devices a patient may have
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