Structural, functional and mechanical tissue characterisation in atrial
fibrillation by image processing
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Introduction Atrial fibrillation (AF) is a complex arrhythmia. Its current treatments are antiarrhythmic drugs
and catheter ablation, but they still need to improve their success rate. For a higher efficacy, patient stratification
is key in order to give each patient a personalised therapy. Usage of non-invasive imaging techniques can help
on this stratification.

Methods We are making use of late gadolinium enhancement MRI (LGE-MRI), electrocardiographic
imaging (ECGi) and Real-Time 3D Echocardiography (RT-3DE) to characterise structurally, functionally and
mechanically the atrial tissue, respectively. The combination of this information allows for findings of
regionally diseased atrial tissue and identifies them as possible targets for catheter ablation therapy. With that
objective, we will divide the atria in 19 regions and describe which region is more prone to have beating,
conduction and structural defects as seen with the aforementioned techniques.

Results We will show that combination of different non-invasive imaging techniques allows for a better
characterisation of atrial tissue. Mechanical, structural and functional depiction will give a clearer diagnose of
how diseased the atria are, suggesting a personalised treatment for each patient and helping on the stratification.
The description of damage, identifying slow conduction, fibrotic and low-beating regions, will allow for
catheter ablation targeting and an improvement in arrhythmia recurrence after ablation.

Conclusion Joint efforts on image processing and combination of several non-invasive tissue
characterisation techniques allow for an improved characterisation of damage in atrial tissue and suggest
ablation targets prior to the ablation procedure. The obtention of this information before the ablation procedure
in a non-invasive manner allows for a better treatment stratification.



