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BACKGROUND Previous studies suggest that magnetic resonance
imaging with late gadolinium enhancement (LGE) may identify slowly
conducting tissues in scar-related ventricular tachycardia (VT).

OBJECTIVE To test the feasibility of image-based simulation based
on LGE to estimate ablation targets in VT.

METHODS We conducted a retrospective study in 13 patients who
had preablation magnetic resonance imaging for scar-related VT
ablation. We used image-based simulation to induce VT and
estimate target regions according to the simulated VT circuit. The
estimated target regions were coregistered with the LGE scar map
and the ablation sites from the electroanatomical map in the
standard ablation approach.

RESULTS In image-based simulation, VT was inducible in 12
(92.3%) patients. All VTs showed macroreentrant propagation
patterns, and the narrowest width of estimated target region that
an ablation line should span to prevent VT recurrence was 5.0! 3.4
mm. Of 11 patients who underwent ablation, the results of image-
based simulation and the standard approach were consistent in 9
(82%) patients, where ablation within the estimated target region
was associated with acute success (n ¼ 8) and ablation outside the

estimated target region was associated with failure (n ¼ 1). In 1
(9%) case, the results of image-based simulation and the standard
approach were inconsistent, where ablation outside the estimated
target region was associated with acute success.

CONCLUSIONS The image-based simulation can be used to esti-
mate potential ablation targets of scar-related VT. The image-based
simulation may be a powerful noninvasive tool for preprocedural
planning of ablation procedures to potentially reduce the procedure
time and complication rates.
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ABBREVIATIONS 3-D ¼ 3-dimensional; ECG ¼ electrocardiogram/
electrocardiographic; EPS ¼ electrophysiology study; HZ ¼
heterogeneous zone; ICD ¼ implantable cardioverter-defibrillator;
LGE ¼ late gadolinium enhancement; LV ¼ left ventricular; MI ¼
myocardial infarction; MRI ¼ magnetic resonance imaging; SI ¼
signal intensity; VT ¼ ventricular tachycardia
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Introduction
Scar-related ventricular tachycardia (VT) most commonly
results from healed myocardial infarction (MI) and is
frequently refractory to medical therapy. Perpetuation of

VT critically depends on the regions of relatively slow
conduction of the impulse that allows other segments of the
heart to recover excitability.1,2 The current approach of
therapeutic ablation is to use invasive catheters to “search
and destroy” this slowly conducting tissue. However, this
approach is time-consuming and often inaccurate, because
VT cannot always be inducible during electrophysiology
study (EPS) and it may be hemodynamically unstable. These
limitations result in long procedure time, high complications
rates, and high recurrence rates.3–5

Previous studies suggest that magnetic resonance imaging
(MRI) with late gadolinium enhancement (LGE) may identify
these slowly conducting tissues. The heterogeneous zone (HZ),
defined as a highly complex mixture of scar and normal-
appearing tissue in transition between the scar and the preserved
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