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Lien d’interet

Aucun



• The rate of cardiac electronic implantable device (CEID) implantation is 
increasing every year

• MRI has become the reference imaging for the management of a large 
number of pathology. 

Bradshaw Trends in the incidence and prevalence of cardiac pacemaker insertions in an ageing population. Open Heart 2014
OECD (2019), Magnetic resonance imaging (MRI) exams (indicator).





Risque Théorique



For a long time, the presence of a CEID has been 
considered an absolute contra-indication for MRI

2 major evolutions have changed this paradigm 



Non MRI conditional systems

2009-2014 Magnasafe registry rapported safety on patient with system integrity, 
referred for 
• 1,5 tesla extrathoracic MRI  
• non stimulodependant

1000 MRI scan on 818 PM => VOO/DOO
500 MRI scan in 418 ICD => Deactivation of therapy

=> 6 cases (five patients), partial generator electrical reset occurred + 1 battery
depletion

Magnasafe registry Russo RJ, et al. N Engl J Med. 2017



MRI-conditional systems 

•MR conditional system refers to both CIED generator
and leads approved by the manufacturer 

•The updated list of “MR-conditional” CEID is 
provided at the website www.irm-compatibilite.com

created with the support of the Working Group of Pacing and Electrophysiology of the French Society of Cardiology

"garanti constructeur si conditions respectées”

http://www.irm-compatibilite.com
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La réalisation d'une IRM chez un patient porteur de prothèse cardiaque (stimulateur / défibrillateur) doit tenir compte du 
rapport bénéfice risque. La décision sera prise in fine par le rythmologue qui tiendra compte de l'indication et du type d'IRM, 
des recommandations constructeurs, et des recommandations médicales.



Before MRI
• Validate the clinical benefit of the MRI and  programming/IRM (center protocol rythmo radio)

• Exclude contra-indications: 
• epicardial, fractured and abandoned leads as well as adapters and lead extensions (chest X-ray if necessary)
• high capture thresholds > 2V/0.4 ms
• out of range impedance values < 200 ohms or > 1500 ohms .
• Elective replacement indicator (ERI) or end of service (EOS)

• MR-conditional system?

• PM/ICD: Pacing-dependency?

• ICD: primary or secondary indication?

• Specific MR-pacing programmation:
• MRI Non conditional CIED: ODO/OVO if >40/mn, VOO/ DOO if <40/mn
• MRI conditional CIED: MRI mode

• Deactivate tachycardia detection (ICDs)





Risk of  programmation for MRI
( MRI conditional or not)

• While the CIED is being programmed for scanning, there is a potential for 
• Absence of bradycardia pacing (OOO, ODO mode) = stim OFF

• Arythmia induced by pacing (VOO/DOO)= Asynchro

• Untreated tachyarrhythmias= Def OFF

• Monitoring of the patient should be continued as long as the programmed
mode is active  and CPR should be available.



During MRI

• Monitoring (cardiac frequency by pulse oximetry + ECG monitoring + visual 
monitoring) by physician or qualified personal

• Presence of a defibrillator and emergency material on site

• Physicians with the skill to perform resuscitation available immediately

• Physicians with the skill of programming devices present on site or available 
immediately depending on the device and patient dependency



After MRI

• Device control (battery, sensing, impedance, pacing threshold) 

• Reprogramming of baseline settings, reactivation of tachycardia 
detection (ICDs)  
• Except Automatic/ temporary mode



Questions du cardiologue

• Puis je programmer  un mode IRM au cabinet?
• Mode asynchrone ou OFF permanent = Non
• Mode détection champ magnétique et switch en mode IRM Asynchrone ou OFF ( Microport , Biotronik PM) Oui

• Est-ce qu’un patient peut être longtemps en mode  asynchrone, stimulation OFF, Défibrillation OFF? Non 

• Est il facile d’obtenir une IRM chez un porteur de PM/ DAI?
• Dépend de l’organisation du centre  et de la collaboration radiologue rythmologue.

=> Prescription
 allo service radio
 récupération carte PM/ DAI et sonde 
 Vérification du système par service de cardiologie (Compatible ou non)
 Filtre  « IRM conditional » ou non
 Organisation RDV  programmation avant  (creneaux)
 Rx de thorax / CR implantation pour éliminer sonde abandonnée ou épicardique 

• Délai pour IRM après implantation obligatoire? Non si IRM nécessaire

• IRM sur sonde abandonnée possible? Oui si IRM indispensable  (1, 5 T extra T)

• Moniteurs implantables: Aucune contre indication ni précaution



Conclusion

• L’IRM n’est plus une contre-indication chez les patients porteurs de 
PM/DAI mais risque non égal à zéro. 
• I si garanti constructeur ( Non MRI conditional system)

• IIa si non garanti constructeur ( MRI conditional system)

• Les centres doivent disposer d’un protocole local pour simplifier les 
demandes justifiées et minimiser le risque

Thanks to Estelle Grandjbackh and Working Group of Pacing and Electrophysiology of the French Society of Cardiology



MR conditional MRI system



Non conditional MRI system







2017 HRS expert consensus statement on magnetic resonance imaging and radiation exposure in patients with CIED 



Workflow

MR-examination should be integrated into a standardized workflow 
specific to the center

Workflow has to be defined in an institutional protocol involving both 
radiologists and device-specialists


