
2016 IEEE Power Modulator and High Voltage Conference

Contribution ID: 202 Type: Poster Presentation

Research of Muscle Contraction and the Effects of
Tissue Ablation in Vivo Exposed to High-Frequency

Electric Fields
Thursday 7 July 2016 14:40 (20 minutes)

The irreversible electroporation has the advantages of non-thermal, minimally invasive and visualization for
the ablation of tumors which has been research and applied extensively. The technique involves delivering
a series of unipolar electric pulses to permanently destabilize the plasma membrane of cancer cells through
an increase in transmembrane potential, which leads to the development of a tissue lesion. Clinically, muscle
contractions will emerge with the delivering of the electric pulses, which will make the patients painful and
also may affect the location of implanted needle electrodes. In this paper, the researches of muscle contraction
and the effects of killing liver tissue in vivo exposed to high-frequency electric fields were performed by
changing the frequency of the pulses. The IRE, Monopolar high-frequency IRE and Bipolar high-frequency
IRE were applied to rabbits’leg muscles to research muscle contraction of animals respectively. And then
filtrate the pulse parameters which cannot cause the muscle contraction for the rabbits liver tissues ablation
experiments. The experiment results show that themuscle contraction can be seen during theMonopolar high-
frequency IRE and IRE pulses delivering. However Bipolar high-frequency IRE can inhibit muscle contraction
very well, and the Bipolar high-frequency IRE with a certain intensity can ablate the liver tissues without
muscle contraction.
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