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Aim

Brief introduction of the key terms of IA in medical imaging 
Evidence of its clinical effectiveness
Limitations and future perspectives 



Meskó, 2020. Nature Digital Medicine 3, 1–8.
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“There is no function the computer
cannot do in radiology”

Gwilym S. Lodwick, MD



Computers for image classification



Computers for image classification





Why AI for radiology?

Diagnostic errors play a role in up to 10% of patients deaths
Reporting error rate up to 20-30% more complex studies such as computed 
tomography (CT) and magnetic resonance imaging (MRI)
> 101 050 radiology reports contain clinically significant errors
~

Committee on Diagnostic Error in Health Care. 2016 National Academies Press (US), Washington (DC).
Insights Imaging. 2017 Feb; 8(1): 171–182.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5265198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5265198/#


Why AI for radiology?



Some definitions
Artificial intelligence

Machine learning

Deep learning

CNN



Convolutional Neural Networks (CNN)



Example

Al-Antari et al.. Int. J. Med. Inform. 2018: 117, 44–54.



Diagnostic performance of AI 
vs health care professionals
Liu et al. 2019. A comparison of deep learning 
performance against health-care professionals 
in detecting diseases from medical imaging: a 
systematic review and meta-analysis. The 
Lancet Digital Health 1, e271–e297.



Diagnostic performance of AI vs health care 
professionals

The Lancet Digital Health 2019: 1, e271–e297.



Major challenges ahead

1. Explainability
2. Augmented intelligence
3. Quality and quantity of data
4. Privacy issues
5. Legal issues and liability
6. Biased A.I.



Learn more
Liu et al. 2019. A comparison of deep learning performance against 
health-care professionals in detecting diseases from medical imaging: a 
systematic review and meta-analysis. The Lancet Digital Health 1, 
e271–e297.

Haibe-Kains et al. Transparency and reproducibility in artificial intelligence. 
Nature 586, E14–E16.

Meskó, B., Görög, M., 2020. A short guide for medical professionals in the 
era of artificial intelligence. npj Digital Medicine 3, 1–8.

European Society of Radiology (ESR), 2019. What the radiologist should 
know about artificial intelligence - an ESR white paper. Insights Imaging 10, 
44.
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Aim

To identify key stages from image acquisition and imaging 
protocols that allow the processing, annotation and use of 
images for the use of artificial intelligence algorithms



Critical steps

Aim: Proof of concept? Diagnostic accuracy? Patient outcomes?
Prospective or retrospective
Data de-identification
Data collection and curation



Datasets

https://aimi.stanford.edu/research/public-datasets


Datasets

https://dataverse.rsu.lv/dataverse/rsu/


Critical steps

Aim: Proof of concept? Diagnostic accuracy? Patient outcomes?
Prospective or retrospective
Data de-identification
Data collection and curation
Reference standard
Dataset sampling strategies



Types of datasets



Critical steps

Aim: Proof of concept? Diagnostic accuracy? Patient outcomes?
Prospective or retrospective
Data de-identification
Data collection and curation
Reference standard
Dataset sampling strategies
Deep learning libraries and architectures





Metrics





Report



Learn more
Lambin P, Rios-Velazquez E, Leijenaar R et al (2012) Radiomics: extractin gmore 
information from medical images using advanced feature analysis. Eur J Cancer 
48:441–446

Gebru T, Morgenstern J, Vecchione B et al (2018) Datasheets for datasets. 
Available via https://arxiv.org/abs/1803.09010. Accessed 3 Sept 2020

SPIRIT-AI and CONSORT-AI Consensus Group, 2020. Guidelines for clinical trial 
protocols for interventions involving artificial intelligence: the SPIRIT-AI 
extension. Nat. Med. 26, 1351–1363.

SPIRIT-AI and CONSORT-AI Working Group, 2020. Reporting guidelines for 
clinical trial reports for interventions involving artificial intelligence: the 
CONSORT-AI extension. Nat. Med. 26, 1364–1374.
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