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Pragmatic outcomes from medical imaging 
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AI+ medical 

imaging 
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WHY 
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The medical imaging continuum 
 

 
 

          
    

     
 

 
“Medical imaging plays a key role in (radiation) oncology [...]; but we 
are still facing a sub-optimal use of medical imaging“  
 
[Welch, Traverso,  Jaffray, Chung, “The modern technology of 
radiation oncology”, ISBN 978-1-951134-03-7 (2020)]  
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HOW 
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Images as (unstructured) DATA 
 

“We would argue that the major 

contribution of radiomics is not in the 

identification of a set of image-based 

biomarkers, but rather in its illumination 

of a critical “tipping point” in 

technological capability that will both 

challenge and enable the clinical and 

research oncology community” 
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What is AI for 
Maastro?

“Algorithms primarily learned from data

(so not pre-specified / based on a 
physical, biological or another mechanistic model)”

AI to give structure 
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Radiomics “renewal” 
 

CHAPTER 2: “Quant it at ive radiomics in radiat ion oncology”

Great times ahead of us !

2014
Radiomics 

Renewal
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Radiomics does not live in a VACUUM! (a.k.a. OSIRIS for radiomic 
lovers!) 
 

Step 1 

Step 2 

Step 3 

Step 5 

Step 4 

Step 6 

Image acquisition 

ROI definition 

 

Digital pre/post processing 

Feature extraction 

 

Feature aggregation 

Prognostication, prediction 
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AI re-positioning (a.k.a. ETL for radiomic lovers!) 
 

(AI) Re-posit ioning

Fundamentals
Computer vision 

outside medicine

Re-posit ioning 1

AI Diagnostic tools

Re-posit ioning 2
Radiomics, deep 

learning

Re-posit ioning 3
Pharma, ”AI 

companion”
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AI landscapes (a.k.a. maturity survey for radiomic lovers!) 
 

Pharma

Biomarkers

Pharma

Invasive

Pharma

Biology-driven

RT

Surrogates

RT

Imaging-based

RT

AI-driven (radiomics, 
deep learning)

(AI) Landscapes
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Biological rationale (a.k.a. very hard variables for radiomic lovers!) 
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WHAT 
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Inform ed decisions

Tumor

Response

Host

Side-effects

Tumor,

Host

(Immune) Profiling

P (success) = [P (response) – P (side-effects)] x W (Profiling)
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Trebeschi, Aerts et al, “Prognostic Value of Deep 

Learning-Mediated Treatment Monitoring in Lung 

Cancer Patients Receiving Immunotherapy” 

(frontiers Oncol. 2021 Mar 2;11:609054)

Results showed our RFC survival score preserved 

statistical significance against age, volumetric change 

of total tumor burden, >1% PDL-1 expression […]

w(Profiling, tumor)

W (Profiling)
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Tohidinezhad, Bontempi, Dekker, Aerts, De 

Ruysscher, Traverso et al, “CT-based Radiomics for 

the Differential Diagnosis of Pneumonitis in Stage 

IV Non-Small Cell Lung Cancer Patients Treated 

w ith Immune Checkpoint Inhibitors” (submitted to 

JAMA)

W(Profiling, host)
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W (profiling)

Tumor

Profiling
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STANDARDIZATION 
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WHERE 
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Proposed solution: management 

Executive 
management 

Clinical 
research 

management 

Cancer-related 
research 

Solid tumors 
Non-solid 

tumors 

Non cancer-
related 

research 

Degenerative-
diseases 

Non 
degenerative-

diseases 

Technical 
research 

management 

Key enabling 
technologies 

Algorithms Data Infrastructures 
Fundamental 

sciences 

Grant acquisition office (if 

present) 

Updating on grant openings 

Collecting clinical research questions 

Interacting with executive management  

Collecting strategic lines 

Interacting with governmental agencies  

Collecting clinical research questions 

Interacting with executive management  

Bottom-up approach with feedback systems to align research 

with strategic needs 
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THANK YOU! 
 


