Real-time Optimization of Thermal Ablation Cancer Treatments
Zoi Tokouts
Philips
Abstract:
Percutaneous ablation cancer treatments are performed by inserting a probe directly into or close to
the tumor. The probe generates heat and destroys the cancerous tissue. Such treatments are
becoming increasingly popular due to their potential to be applied to non-resectable tumors, as well
as due to the localized nature of the treatment which minimizes the inflicted damage to surrounding
healthy tissue and organs.
The problem can be formulated as a parametrized optimal control problem governed by a partial
differential equation, the Pennes bio-heat equation. Our goal is to improve the accuracy and
effectiveness of ablation treatments by developing reliable and computationally efficient simulations
and optimization routines, which can be used not only preoperative in the planning phase, but also
in real-time during the treatment. To this end, we employ the reduced basis method as a surrogate
model for the solution of the optimal control problem and develop rigorous and efficiently
computable a posteriori error bounds for both the optimal control and the associated optimal cost
functional value. We present numerical results to confirm the validity of our approach.
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