






Figure 4. Left: Left ventricular endocardium (CT) and
fibrosis areas (LGE-MRI); Right: Left ventricular endo-
cardium (CT) and myocardium thickness (LGE-MRI)

increase spatial definition of the thickness information. We
will also consider more complex models, including struc-
tures at risks (phrenic nerve, coronary arteries).

References

[1] Stevenson, et al. Identification and Ablation of Macroreen-
trant Ventricular Tachycardia with the CARTO Elec-
troanatomical Mapping System. PACE 1998;21:1448–
1456.

[2] Yamashita, et al. The Role of High-Resolution Image Inte-
gration to Visualize Left Phrenic Nerve and Coronary Arter-
ies during Epicardal Ventricular Tachycardia Ablation. Cir-
culation Arrhythmia Electrophysiology 2015;8:371–380.

[3] Cochet, et al. Integration of Merged Delayed-Enhanced
Magnetic Resonance Imaging and Multidetector Computed
Tomography for the Guidance of Ventricular Tachycardia
Ablation: A Pilot Study. Journal of Cardiovascular Elec-
trophysiology 2013;24:419–426.

[4] Stolzmann, et al. Reference values for quantitative left ven-
tricular and left atrial measurements in cardiac computed
tomography. European Radiology 2008;18:1625–1634.

[5] Roes, et al. Infarct tissue heterogeneity assessed with
contrast-enhanced MRI predicts spontaneous ventricular ar-
rhythmia in patients with ischemic cardiomyopathy and im-
plantable cardioverter-defibrillator. Circulation Cardiovas-
cular Imaging 2009;2:183–190.

[6] Yamashita, et al. Image Integration to Guide Catheter Ab-
lation in Scar-Related Ventricular Tachycardia. Journal of
Cardiovascular Electrophysiology 2016;27:699–708.

[7] Roes, et al. Imaging and atrial fibrillation: The role of mul-
timodality imaging in patient evaluation and management
of atrial fibrillation. European Heart Journal 2010;2:542–
551.

[8] Mahara, et al. Multimodal assessment of coronary obstruc-

tion for transcatheter aortic valve implantation. European
Heart Journal Cardiovascular Imaging 2015;16:1171.

[9] Tavard, et al. Multimodal registration and data fusion
for cardiac resynchronization therapy optimization. IEEE
Transactions on Medical Imaging 2014;33:1363–1372.

[10] Kachenoura, et al. Robust assessment of the transmural ex-
tent of myocardial infarction in late gadolinium-enhanced
MRI studies using appropriate angular and circumferential
subdivision of the myocardium. European Radiology 2008;
18:2140–2147.

[11] Chung, et al. Duration of diastole and its phases as a func-
tion of heart rate during supine bicycle exercise. Ameri-
can journal of physiology Heart and circulatory physiology
2004;287:H2003–H2008.

[12] Betancur, et al. Synchronization and Registration of Cine
Magnetic Resonance and Dynamic Computed Tomography
Images of the Heart. IEEE Journal of Biomedical and
Health Informatics 2016;20:1369–1376.

[13] Shekhar, et al. Registration of real-time 3D ultrasound
images of the heart for novel 3D stress echocardiography.
IEEE Transactions on Medical Imaging 2004;23:1141–
1149.

[14] Betancur, et al. Registration of dynamic multiview 2D ul-
trasound and late gadolinium enhanced images of the heart:
application to hypertrophic cardiomyopathy characteriza-
tion. Medical Image Analysis 2016;28:13–21.

[15] Kurzendorfer, et al. Fully automatic segmentation of left
ventricular anatomy in 3D LGE-MRI. Computerized Med-
ical Imaging and Graphics 2017;59:13–27.

Address for correspondence:

Nicolas Courtial
LTSI / Université Rennes 1
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