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Traditionally cochlear implants (CI) and auditory brainstem implants (ABI) have been a contraindication to MRI because of the risk of injury to the patient or damage of the device due to the presence of an implanted magnet. However with advances in technology this is no longer the case. One of the safety updates given by Dr Frank Shellock at the Edinburgh MRI Safety conference in 2017 was about how most types of CI and ABI are now MR Conditional and can be scanned without the need to remove the magnet by following strict manufacturer guidelines. 
What is the difference between a cochlear implant, auditory brainstem implant and a bone anchored implant? 

A bone anchored implant (often called a BAHA implant) is a middle ear implant used to treat mild to severe sensorineural hearing loss. It attaches externally onto the skull and there is no magnet.

 A CI or ABI is a surgically implanted electronic device that provides a sense of sound to a person who has a severe or profound hearing loss. ABI is similar to a CI but the electrode terminates at the brainstem. They contain an implanted magnet which allows the external and internal devices to connect. 
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Nice guidelines recommend using MRI for audiology assessment. In the past if an MRI was deemed essential for diagnosis in a patient with a CI or ABI the only option was to remove the magnet in a surgical procedure, if this is possible, and replace it after the scan. It may not be desirable to remove the magnet, for example in Neurofibromatosis Type 2 patients who require regular MR scans, and so being able to safely scan patients with the magnet in-situ is important.  The risks involved in removing the magnet must be weighed up against the risk of performing the MR with the magnet in situ. For patients who require magnet removal the Clinician should carefully consider factors such as build-up of surgical scar tissue over several operations to remove the magnet, and risk of damage to the implant each time the magnet is removed. For patients with devices where the magnet can be left in situ for MRI the Clinician should carefully consider factors such as patient discomfort due to the effects of torque, soft tissue damage, risk of magnet displacement and implant damage, and image artefact. 
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Risk: magnet dislocation during MRI  (source: Brazilian Journal of Otorhinolaryngology)
If the decision is made to proceed with MRI in an MR Conditional system that allows the magnet to be removed, the external components such as the speech processor and other accessories are MR Unsafe and should be removed prior to scan. For the remaining device specific scanning conditions differ depending on the manufacturer make and model. These conditions relate to static magnetic field strength, spatial gradient field, recommended maximum slew rates and SAR, specific patient positioning where a tight bandage or ‘headwrap’ may need to be applied, and there may be specific requirements for how the patient’s head is positioned in relation to the z axis. Some examples of these specific manufacturer conditions: CIs with removable magnets such as the Nucleus Freedom (made by Cochlear Ltd) and Clarion HiRes 90K (made by Advanced Bionics AG) were approved for use with MRI systems up to 1.5 T following removal of the internal magnet. CIs such as Sonata, Pulsar and Concerto (made by MED-EL) have approval for use with MRI systems with internal magnets in situ involving field strengths up to 1.5 T as long as head dressings are used. The Synchrony (made by MED-EL) has a self-aligning magnet which rotates freely inside the magnet housing, eliminating the need for the patient to wear a head wrap. Torque effect is therefore reduced, and patient comfort is considerably improved.
Manufacturers recommend counselling the patient prior to, during, and after the procedure. A full explanation of the procedure and the risks should be given prior to booking the scan appointment. Good communication should be maintained throughout the scan, with extra consideration given to the fact that the patient will no longer be able to hear once the external sound processor has been removed. Aftercare should include assessing that the magnet has not been displaced or dislocated during the scan, that the implant is working and sound perceived by the patient is normal. 
MRI in patients with CIs and ABIs is achievable safely in controlled conditions where highly specific manufacturer guidelines are followed.  Close patient monitoring and cooperation between the Radiology and Audiology teams and the Clinician is essential to achieving this.  Detailed written procedures should be developed and implemented locally based on manufacturer guidelines. 
‘in general individuals with cochlear implants should be prevented from entering the MR environment unless specific guidelines exist to ensure safety’ (mrisafety.com)

Information on cochlear implants can be found in section 4.11 ‘Implanted medical devices and other contraindications to scanning’

 MHRA Safety Guidelines for Magnetic Resonance Imaging Equipment in Clinical Use 







References: full list of references can be found in the safety ‘links’ section of the BAMRR website
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