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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
Deciphering MR Conditional Labeling

• Intro


• MR Conditional Labeling / Conditions 


• How Devices Are Tested 


• Violating MR Conditional Status


• Unlabeled Devices / Foreign Bodies


• “Off-Label” ≠ Unsafe (‘It’s All About Harm’)


• Q & A
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What exactly did the FDA approve?
What Does “FDA Approved” Mean?
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What exactly did the FDA approve?
What Does “FDA Approved” Mean?

• Drug / device meets minimum criteria for efficacy?


• Drug / device meets minimum criteria for safety?
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What exactly did the FDA approve?
What Does “FDA Approved” Mean?

https://www.hudson.org/research/7264-fda-approval-does-not-mean-what-you-think-it-does-
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What Are “MR Conditional / MR Safe / MR Unsafe”?
How To Read MR Conditional Labels
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What Are “MR Conditional / MR Safe / MR Unsafe”?
How To Read MR Conditional Labels
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What is ‘Conditionality’?
How To Read MR Conditional Labels
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Manufacturer-Assured Safety When All Stated Conditions Are Met.
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What is ‘Conditionality’?
How To Read MR Conditional Labels

• “Up to” vs. “At”


• Electromagnetic Fields


• Assemblies vs. Lone Objects


• Device Functionality
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What is ‘Conditionality’?
How To Read MR Conditional Labels

“Up to” vs. “At”


• All MR Conditional Conditions ‘Up To’ For All Risks  
Except Focal Heating (Burns)


• Field Strength In MR Conditional Labeling Two Separate Risks:

• Torque (‘Up To’)

• RF Frequency For Resonant Circuit Heating (‘At’)
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Electromagnetic Fields


• Most of MR Conditional Labeling Parameters Are Based On 
Controlling Exposure To Electromagnetic Fields

• By Position (e.g., ’Center Above / Below’)

• By Setting (e.g., ’no more than 2 W/kg or 150 T/m/s’)

• By Coil (e.g., ’T/R knee coil’)
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Assemblies vs. Lone Objects


• Many MR Conditional Implants Aren’t Lone Objects, But Rather 
Assemblies:

• Plates & Screws

• Pulse Generator & Lead-Set


• If Assembly Hasn’t Been Tested Together, Shouldn’t Be Labeled.
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Device Functionality


• MR May Affect Device Function:

• Shunt Valve Position

• Implanted Medication Pumps

• ‘MR Mode’ For Pacemakers / Neurostimulators

• ECG Readouts
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What is ‘Conditionality’?
How To Read MR Conditional Labels
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Static Magnetic Field (1 of 2) - Torque / Rotation


• ‘Up To’ System Rating (For Torque)

• What The System Is Sold As (e.g., 1.5T, 3.0T) 

• Not The Specific Exposure Of The Device  

(Even If The Exposure Is Greater Than The Listed Value)
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What is ‘Conditionality’?
How To Read MR Conditional Labels
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Spatial Field Gradient - Translation / Attraction


• ‘Up To’ Exposure Value (T/m, G/cm)

• Not System Max. What Device Will Be Exposed To.
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What is ‘Conditionality’?
How To Read MR Conditional Labels
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Time-Varying Gradient - Neuromuscular Stim / Device Interference


• ‘Up To’ Exposure Value (T/m/s)

• Not System Max (If Your System Allows TVG Controls). What Device 

Will Be Exposed To.

• May Be Managed By Setting (e.g., ‘Slew Rate ≦ 150 T/m/s’)

• May Be Managed By Position (e.g., ‘Landmark Above / Below x’)


• If System Doesn’t Allow TVG Controls…
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What is ‘Conditionality’?
How To Read MR Conditional Labels
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What is ‘Conditionality’?
How To Read MR Conditional Labels

RF Magnetic Fields (1 of 2) - Diffuse Thermal Loading


• ‘Up To’ Pulse Sequence Setting (Whole Body Averaged SAR)

• May Be Managed By:


• Pulse Sequence Setting

• Smaller Transmit Volume (Local T/R Coils)
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What is ‘Conditionality’?
How To Read MR Conditional Labels
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What is ‘Conditionality’?
How To Read MR Conditional Labels

“What’s the center frequency of your MR system?”
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What is ‘Conditionality’?
How To Read MR Conditional Labels

RF Magnetic Fields & Static Magnetic Field (2 of 2)  
- Focal Heating (Burns) Specifically From Resonant Circuit Effects


• ‘At’ Field Strength (Really Frequency)

• May Be Managed By:


• Position Within Bore (e.g., ‘Route Cable Along Central Z-Axis’)

• Position Outside Volume of Deposition (e.g., ‘Above / Below x’)

• Pulse Sequence (e.g., ‘SAR ≦ 0.5 W/kg’)
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)



Deciphering MR Conditional Labeling2022 Dubai Advanced MRI Safety Seminar

What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator 

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)

• ‘Up To’ Highest System 
Rating For Torque


• But ‘At’ 1.5 or 3.0 T For  
Resonant Circuit Heating
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)

• ‘Up To’ 9 T/m Device  
Exposure For Attraction
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)

• ‘Up To’ Normal Mode 
Console Readout  
RF Heating

• ‘Up To’ 15 Minutes 
Per Pulse Sequence 
(default)
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)

• ‘Up To’ 2 µT Console  
Readout RF Heating
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)

“AND” / “OR”

• But Which To Use 
When Both Are Listed?
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)
• ‘Up To’ 150 T/m/s  

Console Readout 
For Stim / Voltage
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What is ‘Conditionality’?
How To Read MR Conditional Labels

“Just Follow The Label, Right?”
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What is ‘Conditionality’?
How To Read MR Conditional Labels

Acme Buzz-O-Matic Neurostimulator

Static Magnetic Field 1.5 or 3.0 Tesla

Spatial Field Gradient 9 T/m (900 G/cm)

SAR Normal Operating Mode 
(up to 15 minutes)

B1+RMS 2 µT at 1.5 T

Time-Varying Gradient 150 T/m/s (150 mT/m/ms)

• ‘Up To’ Highest System 
Rating For Torque


• But ‘At’ 1.5 or 3.0 T For  
Resonant Circuit Heating

• ‘Up To’ 9 T/m  Device  
Exposure For Attraction

• ‘Up To’ 15 Minutes 
Per Pulse Sequence 
(default)

• ‘Up To’ 2 µT Console 
Readout RF Heating

• ‘Up To’ 150 T/m/s 
Console Readout  
For Stim / Voltage

• ‘Up To’ Normal Mode 
Console Readout  
RF Heating
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How MR Conditional Labels Are Written
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How Are They Tested?
How MR Conditional Labels Are Written

• Manufacturer Defines Test Parameters

• They Then Test (or contract-out testing)

• Manufacturer Reviews Test Data  

(& Decides On Whatever Parameters They Wish For FDA Submittal)

• FDA Reviews


• Approves, or

• Requests Supporting Data For Claims, or

• Rejects
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How Are They Tested?
How MR Conditional Labels Are Written
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How Are They Tested?
How MR Conditional Labels Are Written

• Testing / Labeling Is Not Required To Indicate Safe Limits / 
Thresholds


• Manufacturer’s Can Build-In Whatever Safety Margins They Choose 
To
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How Are They Tested?
How MR Conditional Labels Are Written

• I Worked With A Manufacturer On Relabeling Their Device With A 
Greater Spatial Field Gradient Value (extrapolated).


• When the Manufacturer Sent Me A Courtesy Copy Of Their Draft FDA 
Application, I Discovered A Math Error. They Were Applying For 
Labeling ~65% Of What The Calculation Said They Could.


• Attorneys / Risk-Management Said It Wasn’t Worth Correcting For The 
FDA.
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What If We Go Beyond / Outside MR Conditional Terms?
How MR Conditional Labels Are Written
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What If We Go Beyond / Outside MR Conditional Terms?
How MR Conditional Labels Are Written

• If You Violate Even 1 Of 20 MR Conditional Conditions, That Scan Is 
‘Off-Label’


But…


• If You Know How To Identify MRI Risks & How To Break-Down MR 
Conditional Labeling, You Can Make Many Safety Deductions Even If 
You Go Outside MR Conditional Conditions
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“This Device Not Tested For MR Safety”
What About Devices (FBs) With No Labels?
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“This Device Not Tested For MR Safety”
What About Devices (FBs) With No Labels?

• Just Because It Hasn’t Been Manufacturer Tested Doesn’t Mean You 
Can’t Make Safety Assessments

• Published Studies

• Exposure Analysis (i.e., ‘to what will it be exposed?’)

• Applying Standards (e.g., ‘FDA 2 cm standard’)

• Materials Analysis (e.g., ‘are the materials ferromagnetic?’)
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It Means No Manufacturer Guidance
“Off-Label” ≠ Unsafe
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It Means No Manufacturer Guidance
“Off-Label” ≠ Unsafe

• When Manufacturer MRI Safety Is Not Provided,  
A Site May Operate Under The Presumption That Unlabeled / Off-
Label Imaging Is Unsafe, But MR Unsafe Is A Known Condition… 
Not An Unknown One.


• Yes, Some Off-Label Conditions Are Dangerous, But Just Because 
It’s Unlabeled / Off-Label Does Not Automatically Mean That All MR 
Imaging Is Dangerous.
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MRI Hippocratic Oath: First Find The Harm, Then Avoid It
It’s All About The Harm
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MRI Hippocratic Oath: First Find The Harm, Then Avoid It
It’s All About The Harm

• Risk vs. Benefit Requires That You Identify & Characterize The Risks


• In Identifying The Specific Risks, You Also Define What Is In Your 
Control / Outside Of Your Control To Manage


• If You Can Not Identify Specific Risks / Harms, You’re Making 
Decisions Out Of Ignorance, Not Information
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Q&A



Deciphering MR Conditional Labeling2022 Dubai Advanced MRI Safety Seminar

Thank You
Tobias Gilk, MRSO, MRSE 

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


