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Abstract

Tumours are the uncontrolled growth of abnormal cells. Gliomas, which are a special
case of brain tumours, have a high mortality rate, giving six months to one year of life
expectancy once its diagnosed in patients (even undergoing treatment).

The modelling of migration and proliferation of tumour cells has received attention by
the scientific community in the last decades. The model proposed by [3, 4], based on the
principles followed by [1], considers tumour cells as having two possible phenotypes (or
states), proliferative and migratory, allowing cells to transition between both phenotypes.
Later extensions of this model, proposed by [2, 7], allowed for the inclusion of the stiffness
effect of the white and gray matter on the cell’s mobility as well as the geometry of the
white and gray matter distribution. Another point that has been receiving some attention
is the effect of chemotherapy or radiotherapy in the control of the cell growth. This has
been accomplished by introducing an additional term in the partial differential system
that removes cells at a rate depending on the concentration of a certain drug (or an
amount of radiation, in the case of radiotherapy), [7, 6, 5].

In this talk we analyse properties of the nonlinear mathematical model proposed in [7]
to describe the evolution of brain tumour cells under the effect of a chemotherapy drug,



considering the viscoelastic behaviour of the brain. We prove, under suitable regularity
assumptions, upper bounds for an energy of the system with respect to the L

2 norm, as
well as the stability of the model. Chemotherapy treatment protocols based on stronger
assumptions on the drug and cell kinetics are also proposed with the purpose of controlling
tumor growth. The qualitative behaviour of the solutions of the system is explored with
a suitable numerical method and discussed.
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