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Use cases in Neuroimaging 



Bauer, Wiest, Nolte, Reyes Phys. Med. Biol. 2013; 58: R97–R129
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MS: White matter lesions Glioma segmentation

2012 2016 2020 2016

McKinley et al. Sci Rep 2021, 11(1):1087 Porz et al. 2016;  PLoS ONE, 11 (11): e0165302
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McKinley et al. Sci Rep 2021, 11(1):1087

Datasets: Bern (122) Munich (53) Zurich (32)

«Deep SCAN MS» - CNN architecture

Lesion Detection / Quantification at TIC UHF MRI

McKinley et al. Neuroimage Clin 2020, 25: 102104

Lesion Masks

Neuroradiologist

Flip probability > 0.05

True progression

Goal: Preserve brain capacity

R. McKinley



Deep learning plus diffeomorphic 

registration based cortical thickness 

analysis (DL +DiReCT)

840 T1w training images from

international datasets

96 output labels Comparators: FREESURFER and ANTs

Rebsamen et al. Hum Brain Mapp 2020, 41(17):4804-4814.

Goal: Preserve brain capacity

M. Rebsamen 



Meier et al. Radiology AI 2019

CNN

Neural-network derived perfusion maps

Hassan E. et al.  Intervent. Neuroradiol. 2020

Goal: Saving brains

R. Meier



Enhanced brain tumor 

biopsies
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AI in Radiation Oncology 
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Automated Brain Tumor Segmentation 

Technologies 
Robust Radiomics

Interpretability-Guided 

Medical Image Computing

Goal: Translational neuroimaging

Prof. Reyes



Image optimization

Tissue segmentation

Decision support

Prediction of outcome

Machines as clinical partners
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