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Existing approaches to modeling the dynamics of brain tumor growth, specif-
ically glioma, employ biologically inspired models of cell diffusion, using image
data to estimate the associated parameters. In this work, we propose to learn
growth dynamics directly from annotated MR image data, without specifying
an explicit model, leveraging recent developments in deep generative models.
We further assume that imaging is ambiguous with respect to the underlying
disease, which is reflected in our approach in that it doesn’t predict a single
growth estimate but instead estimates a distribution of plausible changes for a
given tumor. In plain words, we’re not interested in the question “How much
will the tumor grow (or shrink)?” but instead “If the tumor were to grow (or
shrink), what would it look like?”. From a clinical perspective, this is relevant
for example in radiation therapy, where a margin of possible infiltration around
the tumor will also be irradiated. This is currently done in a rather crude fashion
by isotropically expanding the tumor’s outline, thus more informed estimates of
growth patterns could help spare healthy tissue. In summary, our contributions
are the following: 1. We frame tumor growth modeling as a model-free learning
problem, so that all dynamics are inferred directly from data. 2. We present
evidence that our approach learns a distribution of plausible growth trajectories,
conditioned on previous observations of the same tumor. [1]
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