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Safety of MR Imaging: Magnetically Activated or Metallic Implants

Yuichi HATA

Department of Radiology, The Jikei University School of Medicine
3-25-8 Nishishinbashi, Minato-ku, Tokyo 105-8461

Various factors influence the risk of performing a magnetic resonance (MR) procedure. Among
them the possible interaction between a magnetically activated implant or a metallic implant and the
magnetic field of an MR imager is a very important safety consideration in clinical MR imaging be-
cause several case reports of severe clinical accidents have been published. In this paper investiga-
tions about the potential risks and hazards of MR imaging for a patients with the implant were re-
viewed and summarized.

The majority of magnetically activated implants and devices, such as cardiac pacemakers, are con-
sidered to be hazardous to patients undergoing an MR procedure. The associated risks of scanning
patients with cardiac pacemakers include possible of movement, reed switch closure of damage,
programming change, electromagnetic interference, and induced currents in lead wires.

Magnetic resonance imaging should be carefully operated for a patient with a ferromagnetic im-
plant, material, or device because of the risks associated with movement and/or dislodgment of the
object. These factors should be carefully considered before subjecting a patient with a ferromagnetic
object to an MR procedure, particularly if it is located in a potentially dangerous area of the body,
such as near a vital neural, vascular or soft-tissue structure where movement or dislodgment could in-
jure the patient. Other possible hazards of metallic materials include the induction of electric cur-
rent, and excessive heating. The excessive heating is particularly dangerous when a conducting loop
is inadvertently created between some conductor-such as electrocardiographic monitoring or gating
leads, pletysmographic gating wire or finger tip attachments, or surface coils-and the skin.

Radiologists or technologists performing MR examinations need to be acutely aware of the poten-
tial risks and hazards associated with MR environments. The more we are aware of such potential
risks and hazards of the MR environment, the more we will be able to ensure the safety of patients
undergoing MR imaging.
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