
Does the device/implant 
contain any metallic and/or 

electrically conductive material 
or components?

Implant/
Device/

Onplant/
Foreign 

Body

Minimal/low risk 
to proceed with 
requested MR 
examination

Yes

Is the function of the device/implant itself 
potentially negatively affected by the presence of 

the Bo or of the dB/dx (magnetic spatial gradient)?

Is the device overtly ferromagnetic 
(i.e., will it grossly deflect or displace 
or rotate if exposed to strong magnetic 
fields and magnetic spatial gradients)?

YesNo

Significant/Unresolved 
Risk Detected

Responsible MRMD/radiologist must weigh 
the risk against the potential benefit from the 

requested MR study and render a final benefit/
risk decision as to whether or not to proceed 

with the requested MR examination.

Are all (potentially) ferromagnetic components of the 
device securely anchored or in tissue that is not sensitive 
to anticipated potential device motion or of sufficiently 
small mass as to not be anticipated to result in patient or 

tissue injury if exposed to the MR environment?

Yes No

Are the device(s) and/or any part of its lead(s) within 
the volume that will undergo significant RF irradiation 
or generation of significant e-fields/pathways for the 
requested MR examination (i.e., generally (but not 

always) within or immediately adjacent to the volume 
of the transmitting RF coil for that study)?

No Yes

Is the patient’s health or 
continued well being dependent 

upon the continued normal 
function of the device?

(Assumes that the 
device/implant cannot be 
safely readily removed 

and that there is a strong 
and clinically sound 

study indication)

Can the device or its (potential) 
ferromagnetic component(s) be 

secured/anchored (e.g., 
pressure bandage)?

Yes No

Don’t 
know

Find out!

YesNo

Static Field (Bo, dB/dx)
Risk Assessment

Yes No

Is the device surface 
entirely smooth/

rounded?

No Yes

Does the device or the induced 
voltage pathway have narrow 

points or sharp edges (NOTE: if 
the device is/contains a lead(s) or 

wire(s), select “Yes”)?

Yes No

Does the device consist of multiple 
electrically conductive components 

near one another (e.g., multiple 
leads/wires, mesh, numerous 

adjacent skin piercings)?

Is the device linear 
(e.g., wire or lead) 

with a total 
electrically 

conductive length of 
more than

~6 cm?

What is the field strength of the 
magnet on which you are 

contemplating performing the 
requested MR  examination?

Is there FDA-approved 
labeling for the device?

Find out!

Don’t 
know

Yes, MR Safe

Yes, MR 
Conditional

No; or
Yes, but can’t comply with 

conditions; or
Yes, MR Unknown; or

Yes, MR Unsafe

Proceed as per MR 
labeling; then: 

RF (B1) Thermal
Risk Assessment

Is the device linear 
(e.g., wire or lead) 

with a total 
electrically 

conductive length of 
more than

~8 cm?

Is the device linear 
(e.g., wire or lead) 

with a total 
electrically 

conductive length of 
more than

~4 cm?

Don't 
know

Advise MRMD 
or Radiologist

Yes No

1.5T 3T<1.5T

Kanal’s MR Safety Implant Risk Analysis Decision Tree Diagram

Can you place, or is there 
already, a heat sink on/

contiguous with the 
device/implant (for a wire, 

this would include each 
uninsulated tip)?

Yes No

7T

Is the device linear 
(e.g., wire or lead) 

with a total 
electrically 

conductive length of 
more than

~2 cm?

No Yes

Advise MRMD 
or Radiologist
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Is the implant a 
tattoo?

Yes No
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MRMD = Magnetic Resonance Medical Director
MRSO = Magnetic Resonance Safety Officer
MRSE = Magnetic Resonance Safety Expert

Bo = Static Magnetic Field
(e.g., 1.5 Tesla)

dB/dx = Static Magnetic Field Spatial Gradient
(this is the changing magnetic field over space, e.g., 

720 gauss/centimeter or 7.2 tesla/meter)

dB/dt = Imaging Magnetic Field Gradients
(this is the changing magnetic field over time, e.g., 

slew rate or rise time of 24 Tesla/meter/second)

RF = Radiofrequency

LEGEND:

More safe

Less safe

Query

Caution

Outcome

Multiple 
possible 

outcomes

Advisory

Unusual circumstance

Advisory

ה״עב

Overall Risk
Assessment

Are there multiple and/or crossing 
leads or wires in the RF irradiated 
volume or anticipated generated 

e-field pathways?

Yes No

*** DISCLAIMER ***

THIS MAGNETIC RESONANCE SAFETY IMPLANT RISK ANALYSIS DECISION TREE DIAGRAM
IS FOR TEACHING AND ILLUSTRATION PURPOSES ONLY

You must consult with your MRMD and/or Radiologist prior to attempting to apply any part of this decision tree diagram for 
any actual clinical decision making purposes.  There may be specific or complex implant/device configurations and/or 

situations not adequately considered in this diagram, such as multiple devices, grids, mesh, or other unusual configurations 
and situations.  Further, the field of magnetic resonance safety and our knowledge thereof is continually evolving and 

advancing.  MR safety considerations and/or data and/or information may exist that is neither included in, nor considered by, 
this risk analysis decision tree.  For any questions and for every case (especially but not limited to patients in whom multiple 

metallic devices/objects may be present), your MRMD or Radiologist must be                                                                                                                                                                                                                                                
consulted prior to proceeding with any requested MR examination on any active device patient or patient in or on whom 

there may be implants or objects or devices or foreign bodies with electrically conductive components.

Your continued usage of this teaching tool attests to your understanding and accepting the above conditions of use.

Optional heat 
sink placement

V1.6; April 15, 2019 Kanal’s MR Medical Director/Safety Officer MR Safety Training Course

If electrically conductive and even if 
non-ferromagnetic, move patient/device 
slowly while exposed to magnetic fields 

to decrease Lenz’s forces

Re-assess if multiple 
devices or implants or 

leads are present

It may be necessary to recruit the assistance of an 
MRSE for further information/guidance regarding any 

situations that are not anticipated or appropriately 
managed by this diagram.

Gradient (dB/dt)
Risk Assessment

Are the device(s) and/or any part of its lead(s) within the 
volume that will undergo significant gradient switching 

(dB/dt) for the requested MR examination (i.e., generally 
within roughly 30 to 35 cm of the MR scanner bore  

isocenter radially and/or superoinferiorly)?

YesNo

Is the device a wire, or does it contain wires 
or leads of at least a few cm in length?

YesNo

Is the device surface entirely 
smooth/rounded?

Yes No

If you are unsure as to how to respond to a query,
err on the side of caution by selecting the more 

conservative, restrictive (red) response

Will gradient dB/dt induced 
device vibration pose a risk 

to the device/patient?

YesNo

YesNo

YesNo

YesNo

Is the tip of the wire/lead or is the non-smooth surfaced 
device in a location adjacent to a tissue/structure for 

which neurostimulation might pose a safety risk to the 
patient (e.g., cardiac tissue/arrhythmias)?

If an active device, would its 
function be compromised by dB/dt 

induced voltages or currents?

Is the patient dependent 
upon the continued normal 

function of the device?

Would decreasing the maximum gradient amplitude 
of the examination to be performed (e.g., increased 

field of view and/or slice thickness) sufficiently 
reduce the neuroexcitatory potential safety concerns 

to tolerable levels?

Yes No

This Decision Tree presumes no clinically significant 
gradient-induced device heating at today’s gradient 
dB/dt, maximum gradient amplitude, and duty cycle 
values.  Rare exceptions to this rule may well exist.

Modify sequence 
accordingly to reduce 

neuroexcitatory potential to 
acceptable levels

Modify sequence 
accordingly to reduce 

neuroexcitatory potential to 
acceptable levels

Notify MRMD 
or Radiologist

Secure/anchor device

Can’t comply with conditions

Heat sink 
placement if 
applicable


