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ARTICLE INFORMATION ABSTRACT

Original Research Paper Cancer is one of the main causes of mortality and morbidity worldwide. Using a single treatment plan
Received 04 January 2018 for all of the patients is not efficient due to the biological heterogeneity in the individuals. In order to
Accepted 17 February 2018 personalize the therapy plan, tumors behavior in each patient must be understood. For this purpose

Available Online 15 March 2018 clinical information of the patients are used. Mathematical modeling has gained significant interest in

tumor growth investigations, due to its higher flexibility than the other methods. Mass effect and the

Keywords: . . . . . .. ) .

Brain tumor reaction terms are the key parameters that are investigated in this paper. This is the first time that the
Mass effect effects of these parameters are considered in brain tumor growth modeling and there are few researches
Reaction term ) that have used personal medical images in this area. The mathematical models are used for predicting
Mathematical modeling the growth of brain tumors based on personal MRIs and introducing intracellular fraction into the

P li ici . L :
ersonalized medicine model. Results of the comparisons show that considering the mass effect in the growth model would

improve the prediction. Furthermore, it is necessary to define the optimum formulation for reaction term
according to patients' medical information, to be used in the personalized model of tumor growth
prediction. The represented approach can be used as a basis for personalizing the therapy plan in
patients with brain tumors.
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1 Extracellular matrix

2 Mass effect

% Dual-phase Computed Tomography (CT)
4 Positron emission tomography (PET)

5 Intracellular volume fraction (ICVF)

& Magnetic resonance images (MRI)
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Table 1 Common formulations of the reaction term in tumor growth
models

pN pN In(K/N) pN(l;N./K)*

el oy 350 28 Jgbs Ja uh b K7

9 baseline

10 First follow up

 T1-weighted (T1-MRI)

12 Contrast agent (GD)

13 Proton density (PD-MRI)

4 The cancer imaging archive (TCIA)
5 Fuzzy C-Mean

16 Region growing

7 Cell carrying capacity
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Fig .1 Two samples of medical images that are used
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Patient 1
Exponential Gompertz Logistic
‘Without mass effect

With mass

Fig. 6 Predicted ICAF maps of the first patient with 6 cases at the
time corresponding to the second follow up
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Patient 2

Exponential Gompertz Logistic

‘Without mass effect

‘With mass

Fig. 7 Predicted ICAF maps of the second patient with 6 cases at the
time corresponding to the second follow up
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Fig. 3 Flow chart of ICAF extraction from MRIs
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Patient 1(54 year old man)

-]

ICAF-Baseline ICAF- First followup

%

100

Patient 2(57 year old man)

{CAF-Baseline ICAF- First followup

Fig. 4 ICAF maps of two patients at the baseline and the first follow up
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ICAF- Second follow up

Patient 1 Patient 2
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Fig. 5 ICAF maps of two patients at the second follow up
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Table 6 Comparison of IRMSE for investigating the effect of the
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