TREATMENT PLANNING FOR ELECTROPORATION-BASED
THERAPIES
Bor Kos
University of Ljubljana, Faculty of Electrical Engineering, Trzaska cesta 25, SI-1000 Ljubljana,
Slovenia
E-mail: bor.kos@fe.uni-lj.si

Electroporation is a phenomenon in which
exposure of cells to short pulses of electric
fields causes an increase in the
permeability of the cellular membrane to
ions, small, and large molecules (1).
Currently, the two applications, which
have the most clinical evidence and have
been most intensely studied are
electrochemotherapy
(ECT)
and
irreversible electroporation (IRE) (2,3). For
ECT the electric field pulses needed to
achieve therapeutic effect are 8 pulses of
100 microseconds, while for IRE, 90
pulses of 70 to 100 microseconds are
recommended.
The most important predictor of successful
electroporation is the local electric field
strength in situ (4). The electric field in
tissue depends on the voltage applied to
the electrodes, the number, geometry and
position of the electrodes, and the tissue
conductivity. The tissue conductivity of
different tissues is markedly different,
tumour tissue also typically has much
higher conductivity than surrounding
healthy tissue (5); tissue conductivity also
transiently increases due to electroporation
during the pulses (6). To realize patientspecific treatment planning the following
steps are needed: tomographic image
segmentation, electric field calculation
and optimization of electrode positions
and applied voltages (7). The final results
of the optimization need to be presented
in an understandable way, so that the
patient-specific treatment plan can be
successfully followed by the performing
physician; this can also be achieved using
navigation systems (8).
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