MRI Device Surveillance Guidelines 

Overview
This resource provides a comprehensive protocol for managing cardiac implantable electronic devices (CIEDs) during MRI procedures. It is designed to improve patient safety and streamline workflows for device clinics, MRI staff, and electrophysiology teams. The guidelines include eligibility criteria, programming instructions, monitoring requirements, and follow-up processes.

Purpose
To ensure safe and standardized MRI scanning for patients with CIEDs, including legacy and conditional devices, while maintaining high-quality care and minimizing risk

Intended Audience
Device clinic staff, MRI technologists and nurses, Electrophysiology (EP) physicians and advanced practice providers

Eligibility Criteria
Legacy Device Systems That May Be denied: 
· Legacy generators nearing ERI 
· Dependent pts w/ old leads (implanted before 2000) 
· High pacing thresholds (MRI output is non-programmable, usually 5V @ 1.0ms) 
· Older SJM pacemakers (see below) 
· Pacesetter/St. Jude/Abbott Microny pacemakers shouldn’t be scanned. Very limited settings for programming   
· St. Jude/Abbott pacemakers Affinity, Entity, Integrity, Identity, Sustain, Frontier, Victory and Zephyr models. High risk for device reset from EMI  
· Azygous vein leads  
· Unstable lead function (transient high capture threshold, fluctuating impedance, ect) 
Devices Routinely Scanned: 
· Device and leads from different companies 
· Abandoned or capped leads (including abandoned/non-functioning fractured leads)  
· Epicardial leads (including capped/abandoned) 
· S/P OHTX w/ cut leads and abandoned cans - device check post MRI to confirm ICD remains off and no resets/alert (no pre check needed, there is no reprogramming that we can do) 
Special Considerations: 
·  Device implanted <6 weeks requires EP MD approval 

Note in Pin Port Plugs:
Abbott and Boston Scientific- pin port plugs are conditional in all devices/ports 
Medtronic- ONLY conditional in CRT if plugged into ATRIAL port 
· Port plugs in Pacemaker, ICD or CRT w/ plug in RV or LV port are legacy systems 
 
Pre-MRI Workflow
· Confirm CXR since last device intervention (generator change, lead revision…)  and CXR must have been done within the last 3 years 
· MRI staff will obtain last device check and chest X-ray. 
· MRI staff will schedule MRI and notify us of tentative date via In-Basket (area and length of scan will be noted). 
· MRI nurses will pre-consent legacy MRI systems at the time of their pre-MRI call 
· Device Staff
· Receive in-basket message from MRI w/ scheduled MRI date 
· Admin ops assistant
· will confirm device information and make sure CXR is on file 
· Schedule device appointment for MRI (pre and post) 
· Device RN will complete Pre-visit Planning (PVP) and place programming order based off delegation protocol 
· Device RN will link orders to appointments 
· Appt comment “CXR review w/ previous MRI. Note location of last device check in HL” 

Consent and Precautions
Day of consent done by Radiologist
Standard Precautions * 
· Pre-consent call done by MRI Nurse 
· Normal & Stable Lead Measurements 
· Pacing Impedance 200-1500 ohms 
· Shock Impedance 30-200 ohms 
· Capture thresholds < 2 V at 0.4 ms 
· No abandoned or capped leads/hardware 
· No sustained ventricular arrhythmia or ICD therapies delivered within the 6 weeks prior to the tentative scan date (regardless of a primary or secondary prevention device on original indication). 
· 1010 S-ICD systems 
· o No sustained ventricular arrhythmia or ICD therapies delivered in the 6 weeks prior to the tentative scan date 
· If at or near ERI or RRT needs EP approval 
Expanded Precautions ** 
· Pre-consent call done by MRI Nurse 
· Pacing dependent (no intrinsic rhythm at VVI 30 ppm during a 3-second trial) 
· Sustained ventricular arrhythmia or ICD therapies delivered within the 6 weeks that precede the tentative scan date 
· Abandoned or capped leads (which should include capped defibrillation coils), as these are to be reviewed on a case-by-case basis regarding scan eligibility 
· Pacemakers or leads manufactured prior to 1998 (if lead measurements are normal and stable, no EP MD approval needed) 
· ICD or leads manufactured prior to 2000 (if lead measurements are normal and stable, no EP MD approval needed) 
· Epicardial leads (for transvenous system) (if lead measurements are normal and stable, no EP MD approval needed)

Programming Instructions
· Follow delegation protocol for MRI programming

Programming MRI Legacy Devices:
Program pacing output - to 5 V @ 1 ms 
· Abbott/St. Jude 
· Pacemakers 
· Microny pacemakers shouldn’t be scanned. Very limited settings for programming 
· Do full interrogation and print parameters prior to any programming changes 
· Brady settings per protocol
· Make sure specialized algorithms are off
· Turn Off VIP 
· Turn Magnet response from asynchronous pacing to OFF 
· Turn off autocapture
· Turn off Rate Response
· Noise Reversion (Pacing off, DOO or VOO)
· Turn off Hysteresis 
· V. Triggering to OFF (CRT) 
· Full check post MRI 
· ICD
· Do full interrogation and print parameters prior to any programming changes
· Deactivate ICD Therapies
· Brady settings per protocol  
· Make sure specialized algorithms are off 
· Turn off VIP 
· Turn Magnet response to OFF 
· Turn off autocapture 
· Turn off Rate Response 
· V. Noise Reversion to Pacing Off 
· Turn off Hysteresis 
· V. Triggering to OFF (CRT) 
· Full check post MRI
· Medtronic
· Pacemakers 
· CRT-P will revert to Magnet Mode (Async at 85 ppm) when in the MRI scanner 
· Adapta will revert to Magnet Mode (Async at 85 ppm) after 60 minutes in the MRI scanner
· Do full interrogation and print parameters prior to any programming changes 
· Brady settings per protocol (turn OFF MVP) 
· Make sure specialized algorithms are off 
· Turn off Rate Response 
· Turn off VSR (CRT) 
· Do Full Check post MRI
· ICD
· Do full interrogation and print parameters prior to any programming changes 
· Deactivate ICD Therapies 
· Brady settings per protocol (turn OFF MVP) 
· Make sure specialized algorithms are off 
· Turn off Rate Response 
· Turn off VSR (CRT) 
· Do Full Check post MRI
· Boston Scientific
· ONLY If programming asynchronous- may use Electrocautery Mode – program mode (keep at DDD or VVI) and rate (on Brady parameters), then select “Electrocautery Mode” (top of screen). PRINT paper while you’re programming on Electrocautery Mode (to show that it is on). Device will then go to the asynchronous (if brady is DDD 80ppp, device will go DOO 80 ppm when in Electrocautery Mode) 
· Pacemakers 
· Do full interrogation and print Device Settings Report and Combined Follow up Report prior to any programming changes 
· Brady settings per protocol  
· Turn off Magnet mode
· Turn off RythmIQ[image: A screenshot of a computer

AI-generated content may be incorrect.] 
· Turn off autocapture 
· Turn off Rate Response (accelerometer and MV) 
· Turn off Rate Smoothing 
· Turn off VRR 
· Noise Reversion to inhibit Pacing
· Program back to Pre MRI setting
· Do Full Check post MRI
· ICD 
· Do full interrogation and print Device Settings Report and Combined Follow up Report prior to any programming changes 
· Deactivate ICD Therapies 
· Brady settings per protocol  
· Make sure specialized algorithms are off 
· Turn off RythmIQ 
· Turn off autocapture 
· Turn off Rate Smoothing 
· Turn off VRR 
· Noise Reversion to Inhibit Pacing 
· Print Settings report (show changes) 
· Program back to Pre MRI settings 
· Do Full Check post MRI

Monitoring During MRI
· ACLS trained nursing staff member (Conditional devices and standard precaution legacy devices) *
· At least one EP ACLS-trained staff member (Expanded precautions- Staff doctor, EP fellow, EP APP or Device Nurse) **
· Clinical MRI Physicist (required only at the beginning of the exam). 
· If not already present in the MRI control area, the EP and Radiology attending physicians must be aware of the MRI procedure and in the University Hospital; and must be available with less than 5 minutes of response time
· The patient’s ECG and pulse oximetry will be monitored regularly throughout the study 

Post-MRI Follow-Up
· If the device function has any documented change post-scan, follow-up within 1 week, at 3 months and at 6 months 
· Stable device measurements, follow-up 3-6 months (or sooner if clinically indicated) 
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