A mathematical model for metastatic growth: numerical
resolution and confrontation with preclinical data
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Classification of cancer as localized or metastatic disease remains the mainstay for determining the best
therapeutic strategy to be undertaken at the bedside. Despite major progresses in imaging methods, these
technologies still cannot detect metastatic lesions under 108 cells in patients. Developing a mathematical
tool to better assess the metastatic risk, in cases where no evidence of metastasis is available yet, would
help clinicians to decide on the most adequate therapeutic strategy.

A metastatic model by Iwata et al. [1] has been shown to describe the metastatic growth dynamics visible
on CT scans of a patient with a metastatic hepatocellular carcinoma very accurately. It has further been
confronted with published clinical data on metastatic relapse in 3,500 patients with breast cancer and
has shown to accurately predict the risk of a metastatic disease when calibrated properly [2].

In the first part of this work, based on [3], we will show how a family of metastatic models with 1D
or 2D structuring variables, based on the Iwata model, can be reformulated into an integral equation
counterpart, a Volterra equation of convolution type, for which a rich numerical and analytical theory
exists. Furthermore, we will show how this approach permits to reduce the computational cost of the
numerical resolution.

In the second part, we have adapted the Iwata model to the preclinical context and confronted it with
experimental data. The fast and precise simulation of the metastatic model presented in the first part
make advanced statistical methods feasible.
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