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• Raw data

End to end approaches?

• Image reconstruction 

and analysis



White matter tract segmentation

Tractography and atlas-based 

segmentation 

Minutes to multiple hours



White matter tract is now segmented in 0.5 sec

Deep learning network trained and evaluated on more than 9.000 dMRI scans

Bo Li, Esther Bron



Who will be automated?



• Radiogenomics: predicting genetic mutation 

status from non-invasive imaging data





Automatic radiomic signature optimization

Martijn Starmans, Stefan Klein et al.



Experiments



Results



Totally new imaging biomarkers



Convolutional Neural Network (CNN) Architecture for brain age

prediction (trained on 5865 images, tested on 2353)

Johnny Wang, Gennady Roshchupkin et al.



Kaplan-Meier curves for new biomarker

(delta brain / calendar age)





Risk factors:

Genetic

Blood pressure

Smoking

…..

Brain changes:

Hippocampal 

volume?

Population Imaging Genetics



Predicting is not easy … AD risk genes



Imaging genetics: gaining insight

Roshchupkin et al. Neurobiology of ageing



Some observations

▪ The current hype in AI in radiology is mostly about image perception

▪ Potential data driven science is much larger

- diagnostic and prognostic workflow

- modeling complex relations between imaging, omics & genetic data

▪ ** Holy grail questions:

Find  phenotype = f (genotype, environmental factors)

Predict phenotype (T+1) = f (genotype, environmental factors, phenotype (T)

▪ Access to good data and clinical knowledge about these data is key

- we need to adopt FAIR data principles, and

- build co-creation environments (clinicians, machine learning)

▪ Still large challenges to address!



MICCAI – ACR / RSNA / ESR collaboration



ACR – MICCAI MoU

“The ACR is creating use 

cases for imaging AI and 

will work with MICCAI to 

leverage this knowledge 

base in MICCAI's imaging 

AI competitions."
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