
AI: a revolution in healthcare?

Science Meets Business
NovioTech Campus, Nijmegen
30 januari 2020

Bram van Ginneken

Diagnostic Image Analysis Group, Radboud University Medical Center;
Fraunhofer MEVIS, Bremen; Thirona, Nijmegen





Disclosures

• Developer CAD4TB (Delft Imaging Systems): royalties & funding 

• Co-founder and CSO Thirona: stock, royalties & funding

• Developer Veolity (MeVis Medical Solutions) & DynaCAD Lung (InVivo): royalties & funding

• ScreenPoint is a spin-off from DIAG; DIAG receives royalties & funding

• DIAG funding: Canon, Siemens Healthineers, Philips Medical, Elekta, Sectra, Novartis

















LeNet: Yann LeCun, 1998

60,000 free parameters in the complete network

Trained with backpropagation using 60,000 images of handwritten digits

In 1998, Yann LeCun was the only person on earth who could get this to work



Input: image. Output: number(s). Classifier/discriminator

Inception v3 (2015)

AlexNet (2012)

ResNet (2015)

LeNet (1998)

DenseNet (2016)

VGGNet (2013)





Example 1:
Lymph node metastases and 
prostate cancer in pathology
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Example 2:
Ophthalmology





Niemeijer et al. IEEE Trans Med Imag (2009) 28:775-85

Sánchez et al. Invest Ophthalmol Vis Sci (2011) 52:4866-71















Example 3:
Mammography
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Example 4:
Screening for tuberculosis











Example 5:
Low-cost, automated ultrasound



K.K. DeStigter et al., Low-cost teleradiology for rural ultrasound, GHTC (2011)

Automating maternal ultrasound
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Example 6:
COPD treatment response 
prediction
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AI in healthcare

• Broadly applicable: most applications currently in image analysis, will grow in other areas

• Can perform dedicated tasks, as well as, or maybe even better, than human experts

• Developing these AI systems is a lot of work. 

It involves careful collection and annotation of large amounts of data

→ Scalability is the big bottleneck: there are too many tasks

• Areas with a lack of human doctors will be early adopters of AI

• Companies will offer cost-effective healthcare solutions that combine AI with human expertise


