Implants, devices and foreign bodies
1. See flow charts below to address patient reported implants, devices or foreign bodies 
a. Please do not contact a radiologist before attempting to obtain the implant or device information using the patient’s MRI card or through prior operative/procedure reports.
b. Any radiologist can be contacted in the following scenarios:
i. For further guidance if there is no available information about the patient’s device or implant
ii. To discuss if the implant or device conditions cannot be safely met and therefore require exam cancellation or scheduling at a different institution.
iii. To review foreign body radiographs for MR approval or if additional imaging (CT) is required.
iv. To assess images with visible metal artifact during MR examinations
c. Any patients with implanted devices or foreign bodies should be awake and alert to notify staff of discomfort during the examination.
2. Resources
a. MagResource: STRONGLY RECOMMENDED
i. Used by MR Associates
ii. Annual subscription: $280 for one MR scanner
iii. Web-based searchable online database of MRI safety information that is updated daily.
b. MRI questions (https://mriquestions.com/index.html)
c. MRI safety (https://www.mrisafety.com/)
3. Additional information about foreign bodies
a. All metal fragments should be considered ferromagnetic unless proven otherwise.
b. Heating 
i.  If the object measures less than 2.0 cm in all directions and is located greater than 3.0 cm from another passive implant or foreign body significant heating should not occur
ii. Despite a small size, there may still be significant metallic artifact on images, which could limit exam interpretation.
c. Movement
i. Torque force (twisting or rotation of an object)
1. Strongest at isocenter
2. Round objects are of less concern than linear or irregular objects
ii. Translational force (displacement of an object toward the bore)
1. Strongest near the opening of the bore
2. Weakest at isocenter
d. Lenz force (non-ferrous, electrically conductive objects)
i. Electrical current produced by the object when moved through the static field, which then creates a smaller magnetic field that can cause repulsion of the implant away from the static field
ii. Move patients into the scanner and bore slowly to avoid Lenz force
e. Location of foreign body
i. Higher risk: 
1. Soft tissues such as solid organs (brain, liver, spleen, lung)
2. Vital structures such as orbits, spinal cord, neurovascular bundle
ii. Lower risk: 
1. Tough tissues such as bone, tendon, skeletal muscle
f. Time since injury
i. Higher risk: days or weeks since foreign body injury 
ii. Lower risk: months or years since foreign body injury
1. Restrained by capsule of scar tissue
g. Surgical removal of the foreign body can always be considered prior to MRI.
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