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ABSTRACT

This thesis presents a study on the temperature distribution during RF ablation of hepatic-
tissue adjacent to large blood vessel using finite element method. We analyzed the temperature
distribution, characteristics and dimensions of lesion. We constructed three-dimension (3D) model
to simulate ablation process under temperature-controlled (90°C) mode for duration of 600 s. The
simulations in this study were performed for radio-frequency ablation of normal hepatic tissue, as
well as for hepatic cancer tissue, with and without the presence of a large blood vessel. We also
analyzed the effect of spacing distances between the electrode and the large blood vessel on cancer
tissue destruction using radio-frequency ablation. The temperature distributions found in normal
and cancer tissue were found to be significantly different. In addition, simulation results of cases
where the blood vessel was included in the model showed that the temperature distributions were
greatly affected by the distance between electrode and blood vessel. The largest discrepancy of
temperature distribution between the case with no blood vessel and the cases with blood vessel was
found to be largest when the distance between the electrode and the blood vessel was smallest (0
mm). The effect of blood vessel was negligible when electrode was placed at 5 mm away from the

blood vessel, when compared to cases where spacing distance were 1 mm and 3 mm.
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