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Utilisation des paramètres RIM calculés dans LIFEx

Intérêt sur un cas d’usage issu de IRM-omics

J Al Khoury, F Frouin et al
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Développement d’une signature radiomique et clinique pour 
différentes tâches (T) de classification:

• T1 : Prédire le sous type histologique (ADK/CE) des tumeurs
• T2 : Prédire la survie (1 an) dans le cancer du poumon
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7 indices INTENSITY-BASED / 7 indices HISTOGRAM-BASED from the n envelopes

_RIM-IntensityMin(IBSI:No)[Intensity]  : Minimum voxel value inside each Ei
_RIM-IntensityMean(IBSI:No)[Intensity] : Mean voxel value inside each Ei
_RIM-IntensityStd(IBSI:No)[Intensity] : Standard deviation of voxel values inside each Ei
_RIM-IntensityMax(IBSI:No)[Intensity] : Maximum voxel inside each Ei
_RIM-CountingVoxels(IBSI:No)[vx] : Volume in voxel unit of all voxels inside each Ei
_RIM-ApproximateVolume(IBSI:No)[mL] : Volume in milliliter unit of all voxels inside each Ei
_RIM-IntensitySum(IBSI:No)[Intensity] : Sum of voxel values inside each Ei

Envelope is the radial successive layer of voxels from the outside of the region to the inside

n envelopes
depending on 
tumor size and 
shape

RIM-IntensityMean(IBSI:No)[Intensity]
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Frédérique FROUIN - LITO 03.09.25

7 indices INTENSITY-BASED_GRADIENT from the n-1 envelopes Gi
7 indices HISTOGRAM-BASED_GRADIENT
Difference between two successives layers of

Minimum voxel values : _RIM-IntensityGradientMin(IBSI:No)[Intensity]
Mean voxel values : _RIM-IntensityGradientMean(IBSI:No)[Intensity]
Standard deviation of voxel values : _RIM-IntensityGradientStd(IBSI:No)[Intensity] 
Maximum voxel values : _RIM-IntensityGradientMax(IBSI:No)[Intensity]
Volumes in voxel unit of voxels : _RIM-CountingVoxelsGradient (IBSI:No)[vx]
Volume in milliliter unit of all voxels : _RIM-ApproximateVolumeGradient (IBSI:No)[mL]
Sum of voxel values : _RIM-IntensitySumGradient (IBSI:No)[Intensity] :

n envelopes Ei
depending on 
tumor size and 
shape
i=1,..n

n-1 envelopes Gj :
differences entre 
les valeurs sur les
envelopes Ej et Ej-1
j=1,..., n-1
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Number of zones of linked voxels which share a specific discretised grey
level value and possess the same distance to ROI edge [Thibault2014].

GLSZM  + distance map

1
2

3
4

Pyradiomics : GLDM

https://ibsi.readthedocs.io/en/latest/References.html
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n=103
n= 82
n ADK=59

n=82
n= 50
n ADK =30
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Images T1

ADK/CE

GLCM + GLDM
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Validation set Test set

Clinique
AUC : 0.629
Bal Acc : 0.619                       0.612

T1
AUC : 0.649
Bal Acc : 0.620                        0.531  

Clinique +T1
AUC : 0.694
Bal Acc : 0.665 0.651
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1er modèle (sans RIM- gradient)
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Validation set Test set

Clinique
AUC : 0.629
Bal Acc : 0.619                        0.617          

T1 
AUC : 0.628
Bal Acc : 0.611                        0.617  

Clinique +T1
AUC : 0.673
Bal Acc : 0.683 0.667

1er modèle (sans RIM- gradient) 2ème modèle (avec RIM- gradient)
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Rappel radiomique
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Test set

T1 
Bal Acc : 0.617  

Clinique +T1
AUC : 0.673
Bal Acc : 0.683 0.667

Deep Learning


