
Predicting the Growth of Glioblastoma Multiforme Spheroids using a 
Multiphase Porous Media Model 

	  
P. Mascheroni1,2, C. Stigliano2, L. Preziosi3, G. Sciumè4, D. Boso1, B. Schrefler1,2, P. Decuzzi2 

	  
	  
1 Department of Civil, Environmental and Architectural Engineering, University of Padua, Via Marzolo 9, 

35131, Padova, Italy 
email: pietro.mascheroni@dicea.unipd.it 

	  

	   2 Department of Translational Imaging and Department of Nanomedicine, The Methodist Hospital 
Research Institute, 6670 Bertner Ave, Houston, TX 77030, USA 

 
3 Dipartimento di Matematica, Politecnico di Torino, Corso Duca degli Abruzzi 24, 10123, Torino, Italy 

 
4 Department of Innovation Engineering, University of Salento,  

Via per Monteroni, Centro Ecotekne - S.P. 6, 73100, Lecce, Italy 
 

ABSTRACT 

Recently, a computational model based on the thermodynamically constrained averaging theory [1] has 
been proposed to predict tumor growth and its interaction with the host tissue [2,3].  
 
Inspired by this work, herein we present a simplified version of the original model, adapted for tumor 
spheroids growth and its experimental validation. In the framework of porous media theory, we model 
tumor cells (TC) and interstitial fluid (IF) to fill the voids left by the extracellular matrix (ECM), which 
represents the solid skeleton of the porous medium. The evolution of a nutrient species (nl) is also taken 
into account, allowing the TC to become necrotic after the exposure to low level of nutrient. A 
constitutive relationship from [4] is also adapted to close the system of equations, and the numerical 
problem is solved by finite differences. 
 
Moreover, a set of experiments with multicellular tumor spheroids (MTS) is performed to validate the 
model in vitro. Our results point out that there exists a characteristic asymptotic value for the MTS radius  
and, by a combination of numerical and analytical techniques, we can derive an expression for predicting 
this value, which is in quantitative good agreement with the experimental observations. Finally, we study 
the effects of the parameters that appear in this expression on the growth of the tumor, and we look for 
conditions that may inhibit tumor expansion.  
 
As it is becoming increasingly clear that the interactions between the tumor and its environment affect 
critically the growth of the malignant mass [5,6], future developments of the model will be addressed to 
investigate these interactions and their effect on tumor behavior.     
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