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In recent years, neural networks drastically gained on popularity in the medical image
processing domain since they proved to be suitable to reliably solve many complex tasks.
However, neural networks typically require a large amount of ground truth annotated
training images to deliver accurate results. Yet, the annotation of medical images is
a very time-consuming process and mostly requires expert knowledge. This problem
gets further aggravated by the common presence of pathological structures in medical
images. Since their shape and appearance is usually less homogeneous than normal
anatomical structures, their variability is enormous, thus they are hard to model. Fur-
thermore, pathological structures commonly severely displace the surrounding anatomy,
e.g. pathological fluids in retinal OCTs, and thus significantly impede image processing
methods like segmentation. To approach the problem of missing annotated pathologi-
cal data, in this work [1], a GAN-based pipeline for the generation of realistic retinal
OCTs with available pathological fluids and the simultaneous generation of ground truth
anatomical and pathological annotations is established. Pathological fluids between the
retinal layers can cause small local deformations, as well as large global distortions,
which makes it even more challenging to simulate such deformations in a realistic man-
ner. For this reason, the emphasis of this work lies on a new approach for the simulation
of the pathology-induced deformations in retinal OCTs. Here, a cGAN-based method
using cycle-consistency loss is applied to model the deformations from the pathological
to the healthy image domain. Compared to naive methods for the modeling of patho-
logical deformations, the proposed approach generates more realistic data evaluated
quantitatively and qualitatively in the performed experiments. Furthermore, the gener-
ated images are used for the training of a segmentation neural network and prove their
suitability for data augmentation purposes.
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