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Abstract
Radio-frequency (RF) ablation is a minimally invasive treatment method of liver cancer, a very common form of cancer. Classic surgery is the standard method of treatment, but it is only possible in 10-20% of the patients due to unfavorable tumor location and surgical risk. The most widely used treatment method of liver cancer in the world is RF ablation. A catheter is introduced into the tumor either during open surgery, laparoscopy or through a small incision in the skin. Electrical current is applied to the catheter, and the cancer tissue is heated up and destroyed once temperature reaches around 50°C. A drawback of RF ablation is the high local recurrence rate of around 30%. Computer models can show current shortcomings of RF ablation, assist in evaluating improved devices, and help the physician in planning the treatment. I will present Finite Element Method (FEM) computer models of RF ablation. In these models the electrical and thermal differential equations are solved. The end results are the temperature distribution and the electrical current density distribution in the tissue. I will show how the models lead to improved devices, how the models were verified, and what is needed to make them more accurate.
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