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Learning Objectives: 

• Understand the role of magnetic resonance imaging (MRI) in cardiac electrophysiology (EP) 
disorders 

• Understand the different types of MRI scans used for EP disorders and the information that can 
be obtained from these scans 

• Understand the techniques for extraction of useful information from cardiac MRI data for EP 
disorders 

• Understand the uses of data fusion techniques to support the management of EP disorders 

Patients with rhythm disorders of the heart are increasingly treated using interventional cardiac 
electrophysiology (EP) procedures, such as ablation therapy and pacemaker implantation. Interventional 
procedures offer the distinct advantage over long-term pharmacotherapy that they can provide a cure. 
However, the success rate for these procedures is still sub-optimal and many patients require redos. 
Examples include ablation treatments for atrial fibrillation (AF) and ventricular tachycardia (VT). These 
treatments aim to disrupt the arrhythmogenic electrical circuits by appropriate destruction of the 
myocardial substrate. For AF, the success rates improve after multiple procedures and are lower for 
those patients with persistent or permanent AF versus those with paroxysmal AF (PAF). In a recent 
worldwide survey consisting of 16309 AF patients it was found that ablation therapy for AF was 
approximately 80% successful after an average of 1.3 procedures. For VT, the figures are lower, varying 
from 50% upwards, since locating the correct ablation substrate can be very difficult. Cardiac 
resynchronisation therapy (CRT) has been a popular treatment for patients with heart failure. This 
treatment involves implantation of a pacemaker device that targets both the right and left sides of the 
heart. This expensive treatment has the ability to improve cardiac function and reduce morbidity and 
mortality for these patients. However, the success rate is again sub-optimal with one-third of patients 
failing to respond as shown by the MIRACLE and FREEDOM trials. 

There may be a variety of reasons for sub-optimal success rates that include (1) inappropriate patient 
selection; and (2) incomplete or incorrect delivery of treatment during the intervention. Recent 
advances in medical imaging coupled to recent advances in image processing and cardiac biophysical 
modelling may improve patient outcome. 

This educational talk will focus on the role of magnetic resonance imaging (MRI) in the management of 
patients with EP disorders. MRI is a versatile tool for this purpose and can be used to measure both the 
anatomy and function of the heart. Topics that will be covered include the imaging and segmentation of 
cardiac anatomy, the measurement of myocardial motion, the imaging and measurement of myocardial 
fibrosis and scarring, and finally the use of these measurements to provide an integrated approach to EP 
disorder management through data fusion. 
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