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Temperature Distribution in Tissue under Hyperthermia
Treatment by Using CESE Method

M. B. Ayani Assistant Professor, Faculty of Engineering, Ferdowsi
University of Mashhad

A. Ghasemi Touran Poshti M.Sc. student, Faculty of Engineering, Ferdowsi
University of Mashhad

Abstract

Hyperthermia is one of the known methods for curing tumours in medicine science. Successfulness of hyperthermia
treatment depends on the accuracy of prediction and the controlling of temperature distribution in tissue. In this study, the
relation between heat flux and temperature gradient has been studied by using dual phase lag (DPL) model. One dimensional
transient energy equation with perfusion and metabolic heat generation terms in tissue has been solved by using the space-
time conservation element and solution element (CESE) method. The CESE method unlike other conventional finite-volume
methods treats with space and time coordinates equally. In this method both temperature and heat flux variables are estimated
explicitly and simultaneously. Thus, the above method is more accurate in compare to other methods and decreases the run
time. In this work, the result of CESE method has been compared with conventiona finite-volume methods. One of the basic
characteristic of this method is that it can capture large discontinuities without introducing numerical oscillations in
temperature distribution of tissue while in pervious methods these oscillations are clearly observed. Transient thermal wave
in hyperthermiatreatment is studied in various places in tissue and effective elements on it, is surveyed.

Keywords: Hyperthermia, Non-Fourier conduction, Space-time conservation element and solution element, Laser
radiation.
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