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of Medical Radiation Sciences, First published: 10 November 2019 

https://doi.org/10.1002/jmrs.369
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K. Chang et al.: Automatic assessment of glioma burden: a deep learning algorithm for fully 
automated volumetric and bidimensional measurement: Neuro-Oncology, Volume 21, Issue 11, 

November 2019, Pages 1412–1422, https://doi.org/10.1093/neuonc/noz106
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PET CT Segmented lesion
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J. Nalepa et al: PET/CT in Lung Cancer: An Automated Imaging Tool for Decision Support, RSNA 2016. Left image:
a) CT, b) PET, c) lung and lesion segmentation, and d) visualized textural features. Right image: textural features in 

breast imaging 
(Chamming et al., RSNA 2017).
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Artificial Intelligence in Medicine: 102: 101769 (2020)
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F. Malawski et int J. Nalepa.: Deep Learning Meets Computational Fluid Dynamics to Assess CAD in CCTA. AMAI@MICCAI 2022 (in press).
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Straigthened representation of a vessel, a) a single 2D plane, 
together with a subset of b) all 2D planes.
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Example 
a) ground truth, 

b) nnU-Net (DICE: 0.86), 
c) U-Net (3×) (DICE: 0.62), 

d) U-Net (3×, CL) (DICE: 0.76), 
e) U-Net (3×, CL, SR) (DICE: 0.89)

segmentations.
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F. Malawski et int J. Nalepa.: Deep Learning Meets Computational Fluid Dynamics to Assess CAD in CCTA. AMAI@MICCAI 2022 (in press).

The disagreement for Patient A 
(top) and Patient B (bottom) 

between the blood flow 
parameters obtained for the 
ground truth and automated 

segmentation by 
a) nnU-Net, 

b) U-Net (3×), 
c) U-Net (3×, CL), and 
d) U-Net (3×, CL, SR).



W M L Q  2 0 2 2 ,  Wa r s a w ,  J .  N a l e p a :  C a n  A I  m a k e  u s  s e e  
b e y o n d  v i s i b l e ?

17



W M L Q  2 0 2 2 ,  Wa r s a w ,  J .  N a l e p a :  C a n  A I  m a k e  u s  s e e  
b e y o n d  v i s i b l e ?

18



W M L Q  2 0 2 2 ,  Wa r s a w ,  J .  N a l e p a :  C a n  A I  m a k e  u s  s e e  
b e y o n d  v i s i b l e ?

19



W M L Q  2 0 2 2 ,  Wa r s a w ,  J .  N a l e p a :  C a n  A I  m a k e  u s  s e e  
b e y o n d  v i s i b l e ?

20



W M L Q  2 0 2 2 ,  Wa r s a w ,  J .  N a l e p a :  C a n  A I  m a k e  u s  s e e  
b e y o n d  v i s i b l e ?

21

14/20 papers on the list found issues in 
medicine-related papers

More than 250 affected 
(training/test leaks, sampling bias, 

incorrect feature selection)! 
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TOWARDS CE-MARKED DEEP LEARNING 
SOFTWARE FOR BRAIN TUMOR ANALYSIS
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Deep learning in medical products
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J. Nalepa et al.: Fully-automated deep learning-powered system for DCE-MRI analysis of brain tumors. Artificial Intelligence in Medicine: 102: 101769 (2020)
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J. Nalepa et al.: Fully-automated deep learning-powered system for DCE-MRI analysis of brain tumors. Artificial Intelligence in Medicine: 102: 101769 (2020)

Intended use: This system automatically 
delineates and calculates the volumetric 
characteristics of the largest brain lesion 
(low- and high-grade gliomas) from T2-FLAIR.
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Training set T



W M L Q  2 0 2 2 ,  Wa r s a w ,  J .  N a l e p a :  C a n  A I  m a k e  u s  s e e  
b e y o n d  v i s i b l e ?

27

Deep learning in medical products

C H A L L E N G I N G  S E N S . A I :  T O WA R D S  C E  M A R K E D  D E E P  L E A R N I N G  S O F T WA R E  

J. Nalepa et al.: Fully-automated deep learning-powered system for DCE-MRI analysis of brain tumors. Artificial Intelligence in Medicine: 102: 101769 (2020)

Training set T



W M L Q  2 0 2 2 ,  Wa r s a w ,  J .  N a l e p a :  C a n  A I  m a k e  u s  s e e  
b e y o n d  v i s i b l e ?

28

J. Nalepa et al.: Fully-automated deep learning-powered system for DCE-MRI analysis of brain tumors. Artificial Intelligence in Medicine: 102: 101769 (2020)

Training set T

Test data

Brain tumor annotated 
by Sens.AI

Deep learning in medical products
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S. McKinney et al., International evaluation of an AI system 
for breast cancer screening, Nature volume 577, pages 89–94 

(2020)
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Mostapha and Styner, Role of deep learning in infant brain MRI analysis, Magnetic Resonance Imaging Volume 64, December 2019, Pages 171-189, 2019.
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Is our T of sufficient quality?
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Example ground-truth (GT) segmentations for patients a-b in BraTS 2017 (left image), alongside the Mean Opinion Score scale

T2-FLAIR Ground truth
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Example ground truth (GT) for patients a-b in BraTS – 165 HGG i 63 LGG (left image) together with the inter-rater agreement

T2-FLAIR Ground truth
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Deep learning in medical products
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J. Nalepa et al.: Fully-automated deep learning-powered system for DCE-MRI analysis of brain tumors. Artificial Intelligence in Medicine: 102: 101769 (2020)

Training set T

~1250 MRIs for brain extraction (four data 
sources, various modalities, reviewed by 3 
readers with 11, 7 and 5 YOE)
228 MRIs for BT segmentation (165 HGG 
and 63 LGG)
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Is the algorithm „ready”?
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Is the algorithm „ready”?

C H A L L E N G I N G  S E N S . A I :  T O WA R D S  C E  M A R K E D  D E E P  L E A R N I N G  S O F T WA R E  

MOS from the a) training set from BraTS and unseen clinical data (CT – 25 HGG i 25 LGG).

T2-FLAIR Ground truth Sens.AI
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„Machine learning algorithms will transform clinical 
imaging practice over the next decade.”

Langlotz et al., Radiology, Vol. 291, No. 3, 2019.
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