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Background

• There are many potential risks in MR environment.
• There are reports of adverse incidents involving 

patients, equipment and personnel.
• Previous document was published back in 2002.
• The MR industry changes, the document was again 

revised in 2013.

2

The 
Document
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Document Content

• Establish, Implement, and Maintain Current MR 
Safety Policies and Procedures

• Static Magnetic Field Issues: Site Access Restriction 
• MR Technologist
• Pregnancy Related Issues 
• Pediatric MR Safety Concerns
• Time Varying Gradient Magnetic Field Related 

Issues: Induced Voltages 
• Time Varying Gradient Magnetic Field Related 

Issues: Auditory Considerations
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Document Content

• Time Varying Radiofrequency Magnetic Field 
Related Issues: Thermal

• Drug Delivery Patches and Pads
• Cryogen-Related Issues
• Claustrophobia, Anxiety, Sedation, Analgesia and 

Anesthesia 
• Contrast Agent Safety 
• Patients in Whom There Are or May Be Intracranial 

Aneurysm Clips
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Document Content

• Patients in Whom There are or May Be Cardiac 
Pacemakers or Implantable Cardioverter 
Defibrillators 
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MRI Zones
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ZONE I

• This region includes all areas that are freely 
accessible to the general public.   

• This area is typically outside the MR environment 
itself  and is the area through which patients, 
health care personnel, and other employees of the 
MR site access the MR environment. 

• In this space, there is no differentiation between 
patients, staff, etc.
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Zone II

• This area is the interface between the publicly 
accessible, uncontrolled. Zone I and the strictly 
controlled Zones III and IV.  

• Typically, patients are met in Zone II. 
• It is in Zone II that the answers to MR screening 

questions, patient histories, etc. are typically 
obtained. 

• In this space, individuals change from 
undifferentiated to candidates for the MRI exam.  
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Zone III

• This area is the region in which free access by 
unscreened non-MR personnel or ferromagnetic 
objects or equipment can result in  serious injury or 
death as a result of interactions between the 
individuals or equipment and the MR scanner’s 
particular environment. 

• The patient has been accepted for the procedure 
and is prepared for entry into the scanner. 
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Restrict access to Zone III 

• All access to Zone III is to be severely restricted, 
with access to it and regions within it (including 
Zone IV) controlled by, and entirely under the 
supervision of, MR personnel. 
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Zone IV

• This area is the MR scanner magnet room itself, i.e., 
the physical confines of the room within which the 
MR  scanner is located.  

• Zone IV should be clearly marked as being 
hazardous due to the presence of very strong 
magnetic fields. 

• The patient is scanned. 
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Zone 4

Raja isteri pengiran anak 
saleha hospital, Brunei
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Zone IV

• As part of the Zone IV site restriction, all access 
pathways into Zone IV should be under direct visual 
observation by level 2 personnel. 

• Level 2 personnel must be able to directly observe 
and control, by means of line-of-sight or video 
monitors, the entrances or any access to Zone IV 
from their normal positions when scanning a 
patient. 

14

Access Control

• Zone IV must be secure from inadvertent entry! 

• Control of material not in storage. The licensee shall 
control and maintain constant surveillance of licensed 
material that is in a controlled or unrestricted area and 
that is not in storage. 

• Direct Observation 
• Video monitors 
• Mirrors Locks 
• Card Access 
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Zone IV must be secure from 
inadvertent entry! 
• Staffing 

• Except for emergent coverage, there will be a minimum 
of 2 MR technologists or one MR technologist and one 
other individual with the designation of MR personnel in 
the immediate Zone II  through Zone IV MR 
environment.  

• For emergent coverage, the MR technologist can scan 
with no  other individuals in their Zone II through Zone 
IV environment as long as there is in-house, ready 
emergent coverage by designated department of 
radiology MR personnel (e.g., radiology house  staff or 
radiology attending). 
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Staffing

• 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 MR personnel:  Those who have been more 
extensively trained and educated in the broader 
aspects of MR safety issues. 

• There will be a minimum of 2 MR technologists or    
one MR technologist and one other individual with    
the designation of MR personnel in the immediate    
Zone III - Zone IV MR environment.  

•
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Equipment

• All portable metallic or partially metallic devices 
that are on or external to the patient (e.g., oxygen 
cylinders, fire extinguishers) are to be positively 
identified in writing as MR Unsafe or, alternatively, 
MR Safe or MR Conditional in the MR environment 
before permitting them into Zone III.    

• Ensure that any such objects ‘near’ the MRI suite 
are MR safe, 
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Ancillary 
Equipment
• Caution should be exercised 

when assessing, purchasing 
and authorising equipment 
for patient support in the MR 
environment. 

• Equipment must be assessed 
for MR compatibility and 
clearly labelled.

• Departments should ensure 
that an up to date inventory 
is kept of all equipment for 
use in the MR environment.
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Screening the patients - ACR

• Non emergent patients should be safety screened 
by a minimum of 2 separate individuals. At least 
one of these individuals should be level 2 MR 
personnel. At least one of these 2 screens should 
be performed orally or interactively. 

• Emergent patients and their accompanying non-
MR personnel may be screened only once, 
providing  the screening individual is level 2 MR 
personnel.  There should be no exceptions to this. 
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Screening the patients - ACR

• Patients are to complete written MR safety screening 
questionnaires before their introduction to Zone III. 

• The patient, as well as the screening MR staff member 
must both sign the completed form. This form should 
then become part of the patient’s medical record. 

• No empty responses will be accepted—each question 
must be answered with a ‘‘yes’’ or ‘‘no’’ or specific 
further information must be provided as requested. 
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Screening the patients - ACR

• The screening process and screening forms for patients, 
non-MR personnel, and MR personnel should be 
essentially identical. Specifically, one should assume 
that screened non-MR personnel, health care 
practitioners, or MR personnel may enter the bore of 
the MR imager during the MR imaging process. 

• Conventional metal detectors which do not 
differentiate between ferrous and nonferromagnetic 
materials are not recommended.

• The use of ferromagnetic detection systems is 
recommended as an adjunct to thorough and 
conscientious screening of persons and devices 
approaching Zone IV. 
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ACR guidelines on pregnant 
patients
• Pregnant patients can be accepted to undergo MRI 

scan at any stage of pregnancy if, in determination of a 
level 2 MR personal-designated attending radiologist, 
the risk-benefit ratio of patient warrants that the study 
be performed.

• Cannot be performed by US
• The data is needed to potentially affect the care of the patient 

oe fetus during the pregnancy
• The referring physician believes that it is not prudent to wait 

until the patient is no longer pregnant to obtain this data
• MR contrast agent should not be routinely provided to 

pregnant patients. The decision to be made also by 
level 2 attending radiologist
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ACR guidelines – pregnant 
worker
• Patient healthcare practitioners are permitted to work 

in and around the MR environment throughout all 
stages of pregnancy.

• Acceptable activities include
• Positioning the patients, scanning, archiving, injecting contrast
• Entering MRI room in response of emergency
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What to do?

• Mandate that all new MRI Installations follow the 4 
Zone concept. 

• For existing non-compliant units- develop ways to 
meet the intent of the 4 Zone concept. 

• Secure Zone IV from inadvertent entry.
• Standard Warning Signs
• Gown all Patients. 
• Label all devices near or in the MRI suite; Safe or  

unsafe. 
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What to do?

• All patients to be screened by two individuals. 
• Screen everyone who is going into Zone IV; Visitors,  

maintenance staff, Qualified Medical Physicists/MR  
Scientists.

• Use ferromagnetic metal detectors to supplement    
screening procedures

• Ensure that MRI operations are staffed/covered by 
two individuals at all times. 

• Develop policies/procedures and audit

26

Legal Consideration

• MR Safety concerns come from
• Static Magnetic Field
• Time Varying Magnetic Field
• Radio-frequency

• Those are not under Nuclear Regulatory Act
• How to control the safety?

• Regulation
• Guidelines
• Accreditation (More on quality with safety issues but still 

need regulation/guidelines to be based on)
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USA
• Review of US Guidelines 

and Regulation
• Published in Applied 

Radiology Journal in 2015
• Multiple safety standards, 

guidelines, and 
regulations exist to ensure 
the safety and 
effectiveness of  magnetic 
resonance imaging 
systems in the United 
States. 

• The US Food and Drug 
Administration regulates 
firms that manufacture, 
repackage, re-label, and/ 
or import these non-
ionizing, radiation 
emitting medical devices 
sold in the United States.
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UK

• Safety Guidelines 
issued by the 
Medicine and 
Healthcare Products 
Regulatory Agency

• Issued in 2015 with 
collaboration from 
BIR, ISMRM, etc
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Conclusion

• There are many potential risks in MR environment.
• There are reports of adverse incidents involving 

patients, equipment and personnel.
• Latest ACR document was published in 2013
• The document provides information in various 

aspects of MRI safety in clinical environment
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Thank You
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