
Add an image
1. Click on the icon in the center of 

the image area

2. Select an image. Note: Use a 
landscape image

3. Click ‘Insert’ and the image will be 
placed

Reset slide
Under the tab 'Home', at the top left 
of the new slide button, there is a 
'Reset' button. If this button is 
pressed, the slide will reset 
everything to correct the house style 
(colors, font sizes, image placement, 
etc.)

Crop an image
1. Click on the placed image and 

then select the tab ‘Image Format’

2. Click on the ‘Crop’ button 

3. You can now fit the image in 
two ways:

a. Drag the photo in such a way 
that the part that should be 
visible in the image plane is 
correct

b. With the white dots you can 
make the image larger or 
smaller in such a way that the 
part that should be visible in the 
image plane is correctMRI based radiomics: Brain 

tumors
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Objectives

• have basic knowledge of imaging biomarkers and radiomics
• know what the (potential) roles and challenges are of the use of imaging 

biomarkers and radiomics
• share some preliminary results of the use of radiomics in pediatric 

neuro-oncology
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Biomarkers

“… characteristics that are objectively measured as indicator of normal 
biological processes, pathological changes, or pharmaceutical responses to 
a therapeutic intervention.”

• Prediction
• Detection
• Staging
• Grading
• Assessment of treatment response

Personalized medicinePersonalized medicine

ESR. White paper on imaging biomarkers. Insights Imaging (2010) 1:42–45
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Biomarkers

• biochemical or histological parameters (tissue samples) 
• biochemical parameters or cells (blood, urine)
• anatomical, functional or molecular parameters (imaging)

ESR. White paper on imaging biomarkers. Insights Imaging (2010) 1:42–45

Imaging biomarkersImaging biomarkers

• noninvasive
• spatial resolution
• temporal resolution
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Imaging biomarkers

Anatomical imaging biomarkers
• cross-sectional diameters (RECIST, RANO, RAPNO)
• tumor volume

Functional imaging biomarkers
• contrast-enhanced or perfusion CT/MRI
• DWI, DTI
• MRS
• PET/CT, PET/MRI

Molecular imaging biomarkers
• target-specific imaging biomarkers

ESR. White paper on imaging biomarkers. Insights Imaging (2010) 1:42–45
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High Grade Glioma
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At diagnosis Post-RT After 3 months
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(Pseudo)progression?
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Imaging biomarker roadmap for cancer studies
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Radiomics

“… a field of medical study that aims to extract a large number of 
quantitative features from medical images using data characterization 
algorithms.”

• improved decision support
• potential to uncover disease characteristics not identified by human 

vision alone

https://radiopaedia.org/articles/radiomics?msclkid=b6a99300d06711eca39bdd784b1a7f4f
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Radiomics

“… aims to extract quantitative, and ideally reproducible, information from 
diagnostic images, including complex patterns that are difficult to recognize 
or quantify by the human eye.”

• capture tissue and lesion properties/features at diagnosis and their 
changes over time during treatment or surveillance

• radiomic data are mineable, to discover previously unknown markers 
and patterns of disease evolution, progression, and treatment response

Mayerhoefer ME, et al. J Nucl Med 2020; 61:488–495
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Radiomic features

• shape
• surface
• texture
• density/intensity
• heterogeneity
• vascularity
• location
• relation with surrounding tissues
• …

Wagner MW et al. Methods (2021) 188:37-43
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Radiomics
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Radiomics

Radiomics combined with genetics and proteomic features
Ø Radiogenomics

Wagner MW et al. Methods (2021) 188:37-43
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Radiomics

• Molecular testing
• high cost
• general inaccessibility worldwide
• restricted sample size

• Imaging
• more readily accessible
• less expensive
• entire tumor volume
• alternative non-invasive technique to identify tumor subtypes, guide 

appropriate therapy, identify patients needing additional genomic 
profiling, …
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Radiomics in pediatric oncology
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Radiomics in pediatric oncology
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Challenges

• Standardization
• acquisition parameters, field strength, …
• post-processing methods

• Validation (in large datasets)
• repeatability
• reproducibility

• Implementation in clinical practice
• integrated into radiologist’s workflow
• semi-/fully-automatic segmentation
• …

ESR. White paper on imaging biomarkers. Insights Imaging (2010) 1:42–45
Abdel Razek AAK, et al. Insights Imaging (2021) 12:152 23
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Thank you for your attention

??
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