Extraneous magnetic fields in MRI rooms, also known as fringe fields, pose significant
safety hazards and compromise image quality by interfering with the scanner's powerful
magnets. These implications necessitate strict safety protocols and specialized room
shielding to manage the environment effectively.

Implications of Extraneous Magnetic Fields

The primary concerns surrounding extraneous magnetic fields fall into three main
categories: safety risks, equipment interference, and image degradation.

Safety Risks

The strong, constant static magnetic field of the MRI scanner attracts ferromagnetic
(metal) objects with immense force, which can be accelerated into the bore as dangerous
projectiles (the "missile effect"). This is the most dramatic and life-threatening hazard,
potentially causing severe injury or death.

*Patient and Staff Injury: Unscreened metallic items, from keys and pens to large items
like oxygen tanks and gurneys, can be pulled into the magnet, injuring anyone in their
path.

*Medical Implants: The magnetic field can exert force and torque on ferromagnetic
implants within the body (e.g., some pacemakers, aneurysm clips, or metallic fragments),
causing them to move and potentially leading to internal injury or device malfunction.

*Physiological Effects: Rapid movement within the fringe field can induce electrical
currents in the body, which may cause temporary, reversible symptoms in staff and
patients such as vertigo, nausea, a metallic taste, or brief flashing lights
(magnetophosphenes).

*RF Heating: The radiofrequency (RF) fields used during scanning can induce currents in
conductive materials (e.g., wires, EKG leads, or even some tattoo pigments), leading to
severe tissue heating and burns.

Equipment Interference and Damage

The magnetic fields can interfere with or permanently damage electronic devices and
equipment in the vicinity, including:

*Watches, cell phones, and credit cards.



*MRI-incompatible patient monitors, ventilators, or anesthesia machines, which must be
specifically "MR Conditional" or "MR Safe".

*The MRI system itself can be damaged if a large object impacts the bore.

Image Degradation

The homogeneity (uniformity) of the MRI's main magnetic field is crucial for accurate
image reconstruction. The presence of ferromagnetic materials, or even movement of
large external metal objects like passing vehicles or elevators near the scanner room, can
disrupt this uniformity, leading to:

Artifacts: Distortions, unwanted signals, or areas of signal loss (signal voids) in the
images, which can obscure anatomy and lead to misdiagnosis.

Mitigation and Safety Measures

Strict safety protocols, often organized into the American College of Radiology's four
safety zones, are essential to manage these risks.

*Patient and Staff Screening: Thorough screening for all metal objects and implants is
mandatory before anyone enters the scan room (Zone V).

*Facility Design: MRI suites use specialized magnetic shielding to limit the distance the
strong magnetic field extends into surrounding areas. Active magnetic compensation
systems can dynamically cancel out external field fluctuations caused by moving metal
outside the suite.

*MR-Compatible Equipment: Only non-ferromagnetic or specifically tested MR-safe
equipment (e.g.,MR-compatible oxygen tanks, wheelchairs) is permitted in the MRI room.

*Controlled Access: Access to the MRI room is restricted to authorized, screened
personnel to prevent accidental entry with dangerous items.


https://www.ismrm.org/smrt/ehs/di/18_1HomeStudy.pdf

