PATIENT-SPECIFIC SIMULATION OF LIVER
SIEMENS TUMOR ABLATION
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Clinical Background

Radio-Frequency Ablation (RFA) is:

« A minimally invasive ablative therapy of liver tumor ablation

* A solution when resection or transplantation are not
possible

* Problems/Issues:

* Rick of recurrence

* Incomplete treatments

Technical Background

FEM Models :
« To compute heat diffusion [1]
* To predict the optimal placement of the probe
* To predict the state of the cells with Cellular Necrosis
Models [2]
* Problems/Issues:
* Too slow for planning or guidance

Goal

A predictive framework for patient-specific liver tumor ablation which :
1. Models the time-varying diffusivity
2. Models the thermal effect of the parenchyma and vasculature
3. Isreal time to allow planning and guidance
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Lattice Boltzmann Method (LBM)
 Implementation on GPU
* The model is solved on an isotropic Cartesian grid, with LBM [5]. A statistical description of
the system is used, f is the distribution function and the governing equation at position X is :
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* Clinical RFA protocol 4 _ N\
simulated Perspectives

* 1 minute of ablation is Personalization of the important tissue parameters
computed in 1.14 Pre-clinical Validation with extensive
minutes New opportunities in RFA planning and guidance
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