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Abstract

The complex taylor series expansion (CTSE) method was suggested by Moler and Lynes
[1], and Trapp and Squire [2] were the firsts to obtain a very simple expression to calculate
the first derivative of real functions. We apply the CTSE method in the sensitivity analysis
in radio frequency ablation (RFA) procedures, in which the temperature distribution has to
be accurately predicted in order to apply proper temperature values to tumor tissue and
to avoid unwanted damage of healthy one. For this reason the CTSE method was used to
calculate local sensitivity of several variables involved in the process and to identify which
ones impact the most on the tumor temperature distribution.

In this work we solve a basic 2D model of the RFA process modelled by the bioheat
transfer equation, introduced by Pennes [3], and coupled with Joule heating equation. In
the numerical example the CTSE method is compared with the finite difference method.
The accuracy, robustness and step-size independence are the main advantages of the CTSE
method presenting as only weakness the duplication of the degrees of freedom, impacting the
computational cost. It was found that this impact is in a relation of one to four compared
to a finite element code. However, the major feature is that the sensitivities are readily
available for the analyst from step one of the simulation.
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