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Finite element modeling of avascular tumor growth focusing on the constitutive
model
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Mathematical modeling of tumor growth as modeling of other biological tissues is important since these models enable us to
Received 03 December 2016 predict and evaluate the parameters that could not be measured easily. These parameters also play an important role in the
Accepted 07 February 2017 process of tumor growth. The accuracy of a derived model depends upon considering more involved factors and mechanisms
Available Online 01 March 2017 and will lead us toward a realistic modelling.
In this study, a finite element model of avascular tumor growth is represented. This model concentrates
Keywords: on the constitutive behavior of tissues and the resulting stresses. The results of the model are in
Avascular tumor growth accordance with experimental data. The tumor and its host are assumed to behave as a hyperelastic
Finite element modeling material that grows over the time. The growth-induced stress is a function of nutrient concentration,
gﬁ’r::ﬁ'ﬁ:ﬁj ;“a‘e”a' solid content of the tumor and rate of cell proliferation and death. The evolved stresses during growth
and interactions between tumor and the surrounding host could be evaluated using the presented model.
The results show that the exerted stresses on tumor increase as time passes which leads to reduction of
tumor growth rate until it gradually reaches an asymptotic radius. Furthermore, to show the efficiency
of the growth model, the effects of variation of the bulk modulus which is a determinant of
compressibility are investigated. It is found that the increase of bulk modulus which leads to more
incompressibility causes stress elevation. Since biological tissues consist mainly of water, it seems that
increase of bulk modulus may lead to more realistic results.
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° Mooney-Rivlin

1% Neo-Hookean

™ Strain energy function per unit reference volume
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Fig. 2 Finite element model of tumor tissue and its host
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