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INTRODUCTION

* Digital Twins of Myocardial Infarct (Ml) patients left ventricles (LV) can be used
to asses the patient-specific risk to suffer from Ventricular Tachycardia (VT),
which is an abnormal fast heart rhythm [3].

 The personalized geometry of such LV models is based upon information in late
gadolinium enhanced (LGE) magnetic resonance (MR) images. Information
about the MI scar geometry can be retrieved from these images as well.

e The geometrical LV and scar information can be affected by misalignments
between the multiple 2D LGE short axis slices due to respiratory artifacts. This
can affect the VT risks assessed from the image-based Digital Twin.

» 2 CONCLUSIONS

Slice misalignment artifacts in M2D LGE MR images affected the image-based reconstructed LV and Ml scar
geometries and the assessed VT risks as well. To improve the robustness of the image-based EP modelling
approach to asses VT risks for Ml patients, slice misalignments in LGE datasets should be corrected for.

Create synthetic LGE MR images from the mechanical XCAT phantom
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| Figure 1 The XCAT phantom is used to create synthetic M2D LGE MR images. From left to right a short axis
I slice, a high- and low-resolution ground truth image, and an image with slice misalignment is given (long axis).
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g RESULTS

To explore the influence of LGE slice misalignments, LV | ¢ Slice misalignments affected the volume and
models are created for both an image with such artifacts I  shape of the image-based LV and scar geometries.

and for a ground truth image without artefacts. 1 This resulted in a difference in assessed VT risks
Ground truth images are missing for clinical datasets, | between the image with slice misalignment

therefore the mechanical XCAT phantom [1] is used to | artifacts and the ground truth image, which are
create synthetic LGE MR images [2] with and without slice | both created for the same virtual XCAT patient.
misalignment artifacts (Figure 1). : e Slice misalignment resulted in smaller volumes of
Electrophysiological (EP) properties are assigned to both the | the reconstructed Ml scar geometry and caused an
LV model with and without artefacts. Several electrical | underestimation of the patients VT risk (Figure 3).
stimuli are applied in an attempt to induce VT [3] (Figure 2). .
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LFigure 2 Methods to assess VT risks by means of image-based EP models. I

. - 1. . [
Effect of slice misalignment on reconstructed geometry and assessed risk |

Ground truth model Model with artefacts

3451350 ] 355 360 | 365 | 370

330 | 335|340 | 345 | 350

———

| MW Vi>600ms mmm NoVT -- Interpolated result U/D Induced VT pattern  x-axis Interval between applied stimuli [ms] |

I Figure 3 Left) Two VT patterns are induced at 5 out of 6 stimuli locations (A-F) for the ground truth model. I
I_Right) One VT pattern is induced for 3 out of 6 stimuli locations for the model with misalignment artefacts.



