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In order to be widely applicable, a model derived from radiomic features 
must be based on an unambiguous definition of feature expressions, 
spatial resampling and discretization of intensity levels. The use of free 
software such as LIFEx represented a huge step forward in the possibility 
of validating models in independent cohorts, since it entailed a certain 
degree of standardisation.
In fact, in LIFEx most of the features extracted follow the standardised 
formulae proposed by IBSI (Image Biomarker Standardisation Initiative). 
The choice of spatial resampling and discretisation of intensity levels has 
a fundamental impact on the robustness of the results, given that 
radiomic features can be very sensitive to motion artefacts and noise. It 
was decided to implement absolute discretisation using 64 levels between 
0 and 20 SUVs, as suggested in the PET user's guide of LIFEx, precisely to 
obtain more robust results.

AM Torre. Analisi radiomica di tumori cerebrali studiati con 18F-DOPA 
PET/CT Radiomics analysis of brain tumor studied with 18F-DOPA 
PET/CT – PhD 2022

Users testimonials
C. Nioche
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Users testimonials

Hannequin P, Decroisette C, Kermanach P, Berardi G, Bourbonne V.
FDG PET and CT radiomics in diagnosis and prognosis of non-
small-cell lung cancer. Transl Lung Cancer Res 2022;11(10):2051-2063. 
doi: 10.21037/tlcr-22- 158

C. Nioche
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Dear LIFEx users,

We are pleased to announce the release of LIFEx v7.4.0

We would like to take this opportunity to thank all 6.200 LIFEx users 
for their feedback and relevant suggestions. We took into account your 
comments to enhance the software and produce this version.
We hope you will enjoy it.

Do not hesitate to download this new release and replace your old LIFEx 
version. Your feedback will always be welcome.

Acknowledgements

Please note that the correct reference to be cited is: 
C Nioche, F Orlhac, S Boughdad, S Reuzé, J Goya-Outi, C Robert, C Pellot-Barakat, M 
Soussan, F Frouin, and I Buvat. LIFEx: a freeware for radiomic feature calculation in 
multimodality imaging to accelerate advances in the characterization of tumor 
heterogeneity. Cancer Research 2018; 78(16):4786-4789

Please help us to keep it free by always quoting the LIFEx 
reference: (see below)

Evolution of the number of citing LIFEx
(from PubMed)

Evolution of the number of accounts
(from our site web)

LIFEx is free of charge. 
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Main:
- added: search field in DICOM viewer
- fixed: (group, item) of DICOM tag in viewer DICOM
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Main / Series updates
C. Nioche

Main:
- added: new layout (MIP Ax Cor Sag)

MIP:
- improved: window blocking under heavy use
- improved: increase default alpha blending of ROI on MIP frame
- fixed: mouse button operations are available on MacOS system
- improved: add "Click" and "Click40" tools on MIP frame with Shift+LMB
- improved: remove ROI on MIP frame with Shift+RMB

Series:
- added: shift of slice location with Ctrl+Mouse move (with takes into account the mouse displacement to calculate the shift location) 
- fixed: ROIs don't disappear anymore after a screenshot of all view frames (.png)
- fixed: when binary file with orientation (ROI for example) is read to add a series, 
            then the NEAREST_NEIGHBOR interpolation is chosen
            instead of the QUINTIC_LAGRANGIAN interpolation
- fixed: a bug prevented the series sorting from being done correctly

What has been added, changed or updated in this new release?
Here is a list of the most significant additions, changes or updates in LIFEx v7.4.0
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MTV updates
The MTV results has become independent of the automatic generation of ROIs
→ i.e. it can therefore now be saved with already existing ROIs

C. Nioche

Acceleration of the semi-automatic 
segmentation process by a factor of 10

    
  x10 

    
  x10 
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MIP updates

MTV updates
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MTV updates
C. Nioche

Creates a VOI using the following approach:
 reading of the intensity (I) of the point the user clicked on
 3D flood filler algorithm stopped at I  70/100 = SegF∗
 if volume(SegF) > 500cm3 = error "Out of allowed size"
 Imax = maximum intensity in SegF
 Nestle threshold (with beta = 0.3 and Imax) = ThresN
 VOI = 3D flood filler algorithm from the user point and stopped at ThresN

The result might be similar to that obtained using 40% thresholding but will be 
more robust to the background signal surrounding the tumor area. This click 
and draw method is part of the adaptive threshold menu.

Click&Draw

(specially designed for PET images) 

Click40&Draw
The "click40" method is a variant tool.
The step SegF is made :

with I  40/100 ∗
instead of I  70/100.∗

(specially designed for PET images) 

To remember the algorithm:
Click&Draw

To remember the algorithm:
Click40&Draw
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MTV updates (summary)

MTV updates
C. Nioche

Article definition LIFEx <v7.3.1 LIFEx >= v7.3.4 LIFEx Legend
MTV MTV(mL) MTV(mL) The tumor volume
TLG TLG(SUV*mL) TLG(SUV*mL) MTV * SUVmean
SUVmean SUVmean(SUV) SUVmean(SUV) The mean SUV value of the VOI
SUVmax SUVmax(SUV) SUVmax(SUV) The SUV of the voxel with the highest SUV within the VOI
SUVpeak no exist MAX_peakmL(SUV) The SUV of the 3mL with the highest SUV within the VOI (global peak)

Number of lesions NumberOfROI NumberOfROI The number of separated lesion selections within the VOI
Dmax Dmax Dmax The maximum distance between two lesions
DmaxBulk MaxBindCOM(cm) DmaxBulk(cm) The maximum distance between the largest lesion and any other lesion

Spread no exist SUM_sumBindCOM(cm) The sum of the distance between all lesions
SpreadBulk sumBindCOM(cm) BulkSumBindCOM(cm) The sum of the distance between the largest lesion and all other lesions
Dvol no exist DiffVolBulkSmallest(mL) The difference in volume between the largest and the smallest lesion
VolSpread no exist VolSpread The sum of the differences in volume between all lesions
VolSpreadBulk no exist VolSpreadBulk The sum of the differences in volume between the largest lesion and all other lesions

DSUVmax no exist DiffSUVmax The difference in SUVmax between the lesion with the highest SUVmax and the lesion with the lowest SUVmax
DSUVmaxSum no exist DiffSUVmaxSum The sum of the differences in SUVMax of all lesions
DSUVmaxBulk no exist DiffSUVmaxBulk The difference in SUVmax between the largest lesion and the minimum of all SUVmax of other lesions
DSUVmaxSumBulk no exist DiffSUVmaxSumBulk The sum of the differences in SUVmax between the largest lesion and all other lesions
DSUVmaxSumHot no exist DiffSUVmaxSumHot The sum of the differences in SUVmax between the lesion with the highest SUVmax and all SUVmax of other lesions

DSUVpeak no exist DiffSUVpeak The difference in SUVpeak between the lesion with the highest SUVpeak and the lesion with the lowest SUVpeak
DSUVpeakSum no exist DiffSUVpeakSum The sum of the differences in SUVpeak of all lesions
DSUVpeakBulk no exist DiffSUVpeakBulk The differences between the SUVpeak of the largest lesion and the SUVpeak of the lowest SUVpeak of all other lesions
DSUVpeakSumBulk no exist DiffSUVpeakSumBulk The sum of the differences in SUVpeak between the largest lesion and all other lesions
DSUVpeakSumHot no exist DiffSUVpeakSumHot The sum of the differences between the lesion with the highest SUVpeak and SUVpeak of all other lesions

Julia Driessen, Gerben JC Zwezerijnen, Heiko Schöder, Esther EE Drees, Marie José Kersten, Alison J Moskowitz, Craig H Moskowitz, 
Jakoba J Eertink, Henrica CW De Vet, Otto S Hoekstra, Joseé M Zijlstra, Ronald Boellaard. The impact of semi-automatic segmentation 
methods on metabolic tumor volume, intensity and dissemination radiomics in 18F-FDG PET scans of patients with classical Hodgkin 
lymphoma. Journal of Nuclear Medicine Jan 2022, jnumed.121.263067; DOI: 10.2967/jnumed.121.263067
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MTV updates
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MTV protocol:
- added: legend of feature names on result file
- added: SUM_sumBindCOM(cm) feature (Spread feature -> The sum of the distances between all lesions)
- added: SUM_sumBindWCOM(cm) feature (sum of all bind WCOM of all ROI)
- added: SUVpeak0.5mL(SUV) feature
- added: SUVpeak1mL(SUV) feature
- added: NumberOfROI feature
- added: DiffVolBulkSmallest(mL) feature -> The difference in volume between the largest and the smallest lesions
- added: VolSpread feature -> The sum of the differences in volume between all lesions
- added: VolSpreadBulk feature ->  The sum of the differences in volume between the largest lesion and all other lesions
- added: DiffSUVmax feature -> The difference in SUVmax between the lesion with the highest SUVmax and the lesion with the lowest SUVmax
- added: DiffSUVmaxSum feature -> The sum of the differences in SUVMax of all lesions
- added: DiffSUVmaxBulk feature -> The difference in SUVmax between the largest lesion and the minimum of all SUVmax of other lesions
- added: DSUVmaxSumBulk feature -> The sum of the differences in SUVmax between the largest lesion and all other lesions
- added: DiffSUVmaxSumHot feature -> The sum of the differences in SUVmax between the lesion with the highest SUVmax and all SUVmax of other lesions
- added: DiffSUVpeak feature -> The difference in SUVpeak between the lesion with the highest SUVpeak and the lesion with the lowest SUVpeak
- added: DiffSUVpeakSum feature -> The sum of the differences in SUVpeak of all lesions
- added: DiffSUVpeakBulk feature -> The differences between the SUVpeak of the largest lesion and the SUVpeak of the lowest SUVpeak of all other lesions
- added: DiffSUVpeakSumBulk feature -> The sum of the differences in SUVpeak between the largest lesion and all other lesions
- added: DiffSUVpeakSumHot feature -> The sum of the differences between the lesion with the highest SUVpeak and SUVpeak of all other lesions
- fixed: the minimum values are no longer zero.
- fixed: sum of all bind of COM is corrected
- changed: the MTV result has become independent of the automatic generation of ROIs: the MTV results can therefore now be saved with already existing ROIs
- changed: an extra digit after the decimal point of MTV (mL) feature
- changed: MTV script gives the same features as the "Save results" button of the protocol
- changed: COMofROI feature is renamed into COM
- changed: WeightedCOMOfROI feature is renamed into WCOM
- changed: sumBindCOM(cm) feature is renamed into BulkSumBindCOM (sum of the distance between the largest lesion and all other lesions=SpreadBulk feature)
- changed: avBindCOM(cm) feature is renamed into BulkMeanBindCOM(cm)
- changed: stdBindCOM(cm) feature is renamed into BulkStdBindCOM(cm)
- changed: minBindCOM(cm) feature is renamed into BulkMinBindCOM(cm)
- changed: maxBindCOM(cm) feature is renamed into BulkMaxBindCOM(cm)
- changed: avTotBindCOM(cm) feature is renamed into BulkMeanBindCOM(cm)
- changed: COM(vx) feature is renamed into BulkCOM(vx)
- changed: wCOM(vx) feature is renamed into BulkWCOM(vx)
- changed: sumBindWeightedCOM(cm) feature is renamed into BulkSumBindWCOM(cm)
- changed: avBindWeightedCOM feature is renamed into BulkMeanBindWCOM(cm)
- changed: stdBindWeightedCOM feature is renamed into BulkStdBindWCOM(cm)
- changed: minBindWeightedCOM feature is renamed into BulkMinBindWCOM(cm)
- changed: avTotBindWeightedCOM feature is renamed into BulkMeanBindWCOM(cm)



LIFEx v7.4.0
Annoucement
— LIFEx —

The Laboratory of Translational Imaging in Oncology is a mixed research unit supported by 
Inserm (=French NIH) and Institut Curie, the 1st cancer center in France.  

Texture updates
C. Nioche

Texture protocol:
- added: areaUnderCurveCsh feature is now calculated on CT with negative intensities
- changed: AreaUnderCurveCsh renamed into AreaUnderCurveCIVH (Cumulative Intensity Volume Histogram)
- changed: in AreaUnderCurveCsh, binsize is (maximumGreyLevel - minimumGreyLevel) / 1000
                    → IBSI, Intensity-volume histogram features / Arbitrary intensity units
- changed: Range feature is renamed into IntensityRange
- changed: Mean feature is renamed into MeanIntensity
- changed: Variance feature is renamed into IntensityVariance
- changed: Skewness feature is renamed into IntensitySkewness
- changed: Kurtosis feature is renamed into IntensityKurtosis
- changed: Median feature is renamed into MedianIntensity
- changed: MinimumGreyLevel feature is renamed into MinimumIntensity
- changed: MaximumGreyLevel feature is renamed into MaximumIntensity
- changed: 10thPercentile feature is renamed into 10thIntensityPercentile
- changed: 25thPercentile feature is renamed into 25thIntensityPercentile
- changed: 50thPercentile feature is renamed into 50thIntensityPercentile
- changed: 75thPercentile feature is renamed into 75thIntensityPercentile
- changed: 90thPercentile feature is renamed into 90thIntensityPercentile
- changed: InterquartileRange feature is renamed into IntensityInterquartileRange
- changed: MeanAbsoluteDeviation feature is renamed into IntensityBasedMeanAbsoluteDeviation
- changed: RobustMeanAbsoluteDeviation feature is renamed into IntensityBasedRobustMeanAbsoluteDeviation
- changed: MedianAbsoluteDeviation feature is renamed into IntensityBasedMedianAbsoluteDeviation
- changed: CoefficientOfVariation feature is renamed into IntensityBasedCoefficientOfVariation
- changed: QuartileCoefficientOfDispersion feature is renamed into IntensityBasedQuartileCoefficientOfDispersion
- changed: Energy feature is renamed into IntensityBasedEnergy
- changed: RootMeanSquare is renamed into RootMeanSquareIntensity
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ROI:
quick editing with predefined organ names

ROI updates
C. Nioche



LIFEx v7.4.0
Annoucement
— LIFEx —

The Laboratory of Translational Imaging in Oncology is a mixed research unit supported by 
Inserm (=French NIH) and Institut Curie, the 1st cancer center in France.  

ROI updates
C. Nioche

ROI:
- deleted: all uint8 of nifti format (keep only uint16 to have more than 16 ROI with Save-M menu)
- added: quick labelling with predefined organ names
- added: remove ROI with click on ROI on image with combined right button mouse and shift (=Shit+RMB)
- changed: All delete actions delete the file (as before) but also unload it from the application.
- improved: creating a new ROI no longer disables the Nii save button
- improved: the volume of SUVpeak1mL is closer to the real desired volume 1mL (the result is not much changed)
- improved: the volume of SUVpeak0.5mL is closer to the real desired volume 0.5mL (the result is not much changed)
- improved: ROIpeak is integrated by default in the basic ROI statistics calculations
- fixed: issue when drawing segmentation with absolute filter threshold activated
- fixed: issue on translate ROI
- fixed: issue on dispose all ROI
- fixed: freeze of union ROI when number of ROI to be merged is greater than 10
- fixed: series not found in ROI comparison tool
- fixed: new alert message if the 3D crosshairs are not in the area to be filled, or the filling is in an open structure.
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Other functionalities are being added every week.
Stay tuned ! 
We hope you go on enjoying LIFEx

LIFEx is still evolving

Please note that the correct reference to be cited is: 
C Nioche, F Orlhac, S Boughdad, S Reuzé, J Goya-Outi, C Robert, C Pellot-Barakat, M 
Soussan, F Frouin, and I Buvat. LIFEx: a freeware for radiomic feature calculation in 
multimodality imaging to accelerate advances in the characterization of tumor 
heterogeneity. Cancer Research 2018; 78(16):4786-4789

LIFEx is free of charge. 

   

Please help us to keep it free by always quoting the LIFEx 
reference: (see below)

!

C. Nioche
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