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Towards data-integrated simulation of tumours in brain tissue
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Brain tumours are characterised by a high mortality rate (83 of 100 incidences, 2016,
Germany) and a low remaining life expectancy (≈ 4 years from onset of disease to death,
2016, Germany), cf. [1]. In [2], a data-integrated continuum-mechanical modelling ap-
proach is investigated to bring insights into the relevant processes of tumour growth and
regression in brain tissue. Patient data, that is collected from various studies, such as
TCIA (www.cancerimagingarchive.net), IvyGAP [3] and the BRATS Challenge [4] cover
magnetic resonance images (MRI), pathological studies and clinical histories. This infor-
mation is used in building up a convolutional neural network shaped as an U-Net. In our
developed workflow, patient-specific data, such as MRI scans are filtered through that
brain tumour atlas and processable information is collected. Following [5], the geometry,
spatially distributed specific properties, such as heterogeneities and flow properties are
gained. Furthermore, the segmented position and composition of the tumour defines the
referential step of an initial boundary value problem, that is set up in the framework of
the Theory of Porous Media, see [6], that will result in predicting a possible evolution of
the regarded tumour.

REFERENCES

[1] B. Barnes et al., Bericht zum Krebsgeschehen in Deutschland 2016. Tech. rep., 2016.

[2] M. Suditsch et al., Application of a continuum-mechanical tumour model to brain
tissue. PAMM, Vol. 21, 2021.

[3] R. B. Puchalski et al., An anatomic transcriptional atlas of human glioblastoma.
PMC, 2019.

[4] B. H. Menze et al., The Multimodal Brain Tumor Image Segmentation Benchmark
(BRATS), IEEE Transactions on Medical Imaging 34(10), 1993-2024, 2015.

[5] K.-A. Mardal et al., Mathematical modeling of the human brain. Springer, 2021.

[6] A. Wagner, Continuum mechanics of multicomponent materials. Habilitation, Uni-
versity of Stuttgart, 2021.


