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Meningiomas represent a third of the central nervous system tumors [1]. While most
meningiomas are slow-growing, some may exhibit important growth over a short pe-
riod of time. Surgery or radiation therapy remain the most common and effective
curative therapies for their treatment. Following the diagnosis of asymptomatic le-
sions, clinicians struggle with the decision of either immediately treating the lesion
using these invasive procedures, or simply planning periodical radiological examina-
tions. In most cases, frequency of such a monitoring is based on empirical strategies
and is not optimal due to the potential toxicity of repeated Gadolinium infusions and
from a medico-economic point of view.

In this work, using a novel mathematical model of meningiomas growth [2], we show
that patient specific growth parameters can be recovered from two of successive MRI
examinations. Numerical simulations of the disease evolution may then be used to
predict the volume and the shape of the tumor at a later time. For that matter, a
dataset of more than 300 patients from CHU Bordeaux is used.
Mechanistic models based on Partial Differential Equations (PDE) are notoriously
challenging to personnalize (e.g. their computational cost is much higher than models
based on ordinary differential equations) on sparse data. By using model reduction
and mixed-effect model approach to evaluate patient-specific parameters, we show
that, after calibration, our model provides a good estimate of the growth trajectory.

Yet the whole procedure requires a delineation of lesions and meaningful structures
which cannot be done in routine by radiologists or neuro-surgeons. For this reason
we have also developed a segmenting convolutional network that can be combined
with our model for building a completly automated pipeline for evaluating asymptotic
meningioma growth.
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