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Dear LIFEx users,

We are pleased to announce the release of LIFEx v/.70

10,000

We would like to take this opportunity to thank all 8.900 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.

5,000

2018 2020 2022 2024

_ vears Do not hesitate to download this new release and replace your old LIFEXx
~volution of the number of accounts version. Your feedback will always be welcome.

(from our site web)

1 00 LIFEx is free of charge.

Please help us to keep it free by always quoting the LIFEx
reference: see veiow

500

Publications number

O T om0 w0z om Please note that the correct reference to be cited is:
Years C Nioche, F Orlhac, S Boughdad, S Reuzé, J Goya-Outi, C Robert, C Pellot-Barakat, M
Evolution of Publications referencing Soussan, F Frouin, and | Buvat. LIFEx: a freeware for radiomic feature calculation in
LIFEx (from PubMed) multimodality imaging to accelerate advances in the characterization of tumor

heterogeneity. Cancer Research 2018; 78(16):4786-4789

LITO The Laboratory of Translational Imaging in Oncology is a mixed research unit supported by

Inserm (=French NIH) and Institut Curie, the st cancer center in France.
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Radiomics Theory And Practice
April 23-25, 2025, Paris

Dear LIFEx users,

For those who are interested, we organize a 3-day
radiomics and LIFEx training session in April 2025 in
Paris, France.

Space is limited to 20 participants on site as we will
have a lot of hand-on sessions, so if you are willing to
participate, please register early.

This year, we are opening the morning lectures to 50
virtual seats. Please let us know if you are interested
(lectures +/- practical sessions). Practical sessions will
be available for on-site attendees only.

This link to see preliminary programme.

This form to save your seat and register.

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


https://www.lifexsoft.org/index.php/support/radiomics-theory-and-practice
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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.



LIFEx v7.70 PET-CT Quality Control

Annoucement Calibration and axial uniformity test
— LIFEx — C. Nioche, M. Soret, C. Comtat

Main:

- This Quality Control (QC) protocol allows for the assessment of the quantification accuracy and the uniformity of a cylindrical phantom
filled with an uniform activity concentration.
- It follows the guidelines of the PET working group of the French Society of Medical Physics (SFPM).

The ROI mean value is automatically computed for each slice z: ROIyia(z). From
these values, the following quantities are calculated with the run command (see Fig-
ure 1.4):

the average: ROI,yja = Mean{ROI a1 (2)};

1.3.1 Calibration and axial uniformity test o
the standard deviation: 0(ROlL,y;a1) = Standard deviation{ROlL,y;a (2)};

A centered circular ROl is automatically drawn in yellow in each slice of the cylinder
(see Figure 1.3).

T(ROaial) .
ROIyial *

the coefficient of variation: ¢y (ROl ya1) =

ROlyia1—1.
1 ;

if the units are SUV body weight, the volumic bias:
e the minimum value: min(ROI,yia) = Minimum{ROI,y;a(2)};
e the maximum value: max(ROLayia) = Maximum{ROLy;a(z)};

max(ROIayia1) —min(ROlaxial)
ROI a1

the axial integral uniformity: IUp,yi =

Axial Integral Uniformity: 2

12 %
icBias: .48 %

Figure 1.3: Definition of the ROIs for the calibration and axial uniformity test . e
1008
0.63 %
0.64 %

Figure 1.4: Results of the calibration and axial uniformity test

The results can be exported as a CSV ASCII file with the Save_results command.

LITO 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.
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- Annoucement Calibration and Transverse uniformity test
— LIFEx — C. Nioche, M. Soret, C. Comtat

UEEX LIFEX v7.70 PET-CT Quality Control

Main:

- This Quality Control (QC) protocol allows for the assessment of the quantification accuracy and the uniformity of a cylindrical phantom
filled with an uniform activity concentration.
- It follows the guidelines of the PET working group of the French Society of Medical Physics (SFPM).

From these values, the transverse integral uniformity is automatically computed for
each slice as:

1.3.2 Transverse uniformity test
A centered circular ROI in green and four peripheral circular ROIs in red are auto-

matically drawn in each slice of the cylinder (see Figure 1.5). g e R ) — 0o

mean ransverse(2)

1.1

o the average: [Uransverse = Mean{IUransverse(2) };
IS ma rg | ns o the central value: IUpransverse(2c) on the central slice z.;
o the minimum value: min(IUtransverse) = Minimum{IUtransverse(2) };
o the maximum value: max(IUpransverse) = Maximum{IUransverse(z) };

« the global value, estimated on the volumic ROIs.

The results can be exported as a CSV ASCII file with the Save_results command.

Post.

IS margins
Figure 1.5: Definition of the ROIs for the transverse uniformity test s e et
Mean: 3.59%

392"

Figure 1.6: Results of the transverse uniformity test

LITO 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.




LUFEX | IFEx v7.70 PET-CT Quality Control

Local Image Feature
re

Extraction

J

Main:

- This test allows for the evaluation of the PET system
image quality in a standardized situation representative
of a typical clinical condition. It is a global measure that
includes data acquisition and image reconstruction and
quantification steps.

- It follows the guidelines of the PET working group of the
French Society of Medical Physics (SFPM).

0
. ‘ |
Resampling [mm] (0=no): [0 ) . s, . 3

Lung Internal dia. [mm]: |44.5 .
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- Annoucement NEMA IEC PET BOdy Phantom Set
— LIFEx — C. Nioche, M. Soret, C. Comtat

7241 Body background

Six spherical VOIs with a diameter of 37 mm are automatically drawn in the back-
ground. The mean and standard-deviation of the activity concentration in each back-
ground VOI I are reported: BGSpherel_Mean and BGSpherel_Dev. The averaged activ-
ity concentration across the six VOIs is also reported: BGSpheres_Mean.

[12:42) Contrast spheres

A spherical VOI is automatically drawn for each of the six contrast sphere, with a
diameter equal to the nominal internal diameter D of the sphere. Its theoretical volume

3
%7‘( (%) and effective volume, depending on the voxel sampling, are reported.

The mean and standard-deviation of the activity concentration in the contrast spheres
VOI of diameter D are reported: SphereD_Mean and SphereD_Dev.

The measured activity concentration ratios between the contrast spheres D and the

body background are reported: SphereD_RatioWithBGSM = m%.

The Contrast Recovery Coefficient (CRC) of each sphere D is then calculated as fol-
lows:
SphereD_RatioWithBGSM — 1

Spheel) SR = - o el NonraiRatoe il

) (22

where SphereD_NominalRatio is the nominal ratio value.

1243 Lung insert

A spherical VOl is automatically drawn on the cylindrical lung insert, with a diameter
equal to the internal diameter of the insert.

The mean and standard-deviation of the activity concentration in the contrast lung
VOI are reported: LungInsert_Mean and LungInsert_Dev.

The lung error is calculated as:

LungInsert_Mean

BGSpheres_Mean' 258)

LungError =

LITO 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.
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Main:
- This Quality Control (QC) protocol allows for the measurement of the spatial resolution under the conditions of a clinical oncological

examination, that is to say in an attenuating and scattering medium.
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LODGE-FANTOMEPHI (LODGE-FANTOMEPHI)
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LIFEx vZ.7.0

Annoucement
— LIFEx —
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Figure 3.2: Spatial resolution in the axial direction. The blue dots indicate the data and
the black curve indicate the Gaussian function fit from which the resolution measure is
derived

PET-CT Quality Control
Point Spread Function - spatial resolution
C. Nioche, M. Soret, C. Comtat

- Spatial Resolution in the Axial Direction: An edge profile is drawn on the
central axial slice, and on several slices in front and several slices behind
(see Figure3.2). By appropriately displacing and then combining line
profiles from different slices, the edge response function ESF(s) can be
measured with a sampling interval much finer than the pixel spacing of
the original images. From these composite-edge profiles ESF(s), the
spatial resolution of the system can be determined by fitting an analytic
function erf() and measuring the full width at half maximum (FWHM).

S
ESE() = / PSE(S')ds' 3.1
—00
A (5220 Blue¥Axis Gaussian
PSE(s) = \/_e (32) ¥ =a + (b-a)Yexp(-(x-c)*2/(2d"2)}
oV 21 spacing voxel: 2.73438 m
Sigma PSE (=d): 0.80645 vx
A s—p Sigma PSF (=d) 2.47856 mm
ESF(S) =1 +eyf (3.3) FWHM PSF (=d*2.3548): 2.13450 vx
2 o2 FWHM PSF (=d*2.3548): 5.83652 mm
rSquared PSF: 0.98026

a = -18.361200722322188

FWHM = V8In20 (3,4) b = 2330.941600008192
¢ = 0.0016521807454370261

d = 0.906445694760634€

MagentaZlxis Gaussian

Where ESF(s) is the edge function, PSF(s) is e e
the point spread function of the signal, A Sl EE
H H H H 51 BSF (=d): 2.41619 mm
is a scaling factor which takes into ibidl L IR
account the magnitude of the dato, y is B S (=d'2.3543): 569963 m
. . rSquared BSE: 0.95325

the center of the Gaussian function, and o a = 10.410913196593507

is the standard deviation of the Gaussian e e

d = 0.8629271665142424

function.

- Spatial Resolution in the Radial Direction: An edge profile is drawn on
the central coronal slice and on several slices to the left and right. In a
manner similar to the axial step, the spatial resolution is obtained.

LITO

The Laboratory of Translational Imaging in Oncology is a mixed research unit supported by
Inserm (=French NIH) and Institut Curie, the st cancer center in France.
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.~  Annoucement NHOC and NHOP definitions
— LIFEXx — Narinée Hovhannisyan-Baghdasarian

Narinée Hovhannisyan-Baghdasarian, Marie Luporsi, Nicolas Captier, Christophe Nioche, Vesna
Cuplov, Erwin Woff, Nadia Hegarat, Alain Livartowski, Nicolas Girard, Irene Buvat, Fanny Orlhac.
Promising candidate prognostic biomarkers in [18FJFDG-PET images: Evaluation in independent
cohorts of Non-Small Cell Lung Cancer Patients. Journal of Nuclear Medicine March 2024,
jnumed.123.266331; DOI: https://doi.org/10.2967/jnumed.123.266331

NHOCmax: distance (yellow arrow)
from the voxel with maximum SUV (SUVmax, red cercle)
to the tumor centroid (blue cercle) divided (normalized) by the radius (R)

NHOCpeak: normalized distance (yellow dashed arrow)
from the hotspot with maximum average SUV
(within a Tcm? spherical volume, SUVpeak, orange cercle)

A Tumor .
(olack is high SUV, white is low SUV) to the tumor centroid

NHOPmax: normalized distance (green line)
from the SUVmax
to the tumor perimeter (closest border)

NHOPpeak: normalized distance (green dashed line)
from the SUVpeak
to the tumor perimeter

B Hypothetical sphere of radius R
having the same volume as the tumor

LIFEx features in relation:

NHOCmaox: MORPHOLOGICAL_radiusSphereNorm_MaxIntensityCoor_RoiCentroidCoor_Dist
NHOCpeak: MORPHOLOGICAL_radiusSphereNorm_PeakIntensityCoor_RoiCentroidCoor_Dist
NHOPmoax: MORPHOLOGICAL_radiusSphereNorm_MaxIntensityCoor_PerimeterCoor_3DSmallestDist
NHOPpeak:  MORPHOLOGICAL_radiusSphereNorm_PeakIntensityCoor_PerimeterCoor_3DSmallestDist

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

LITO
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New radiomic features
Opened to the public

Narinée Hovhannisyan-Baghdasarian

MORPHOLOGICAL_" Features:

maxIntensityCoor_RoiCentroidCoor_Dist
radiusSphereNorm_MoaxIntensityCoor_RoiCentroidCoor_Dist (NHOCmax)
radiusRoiNorm_MaxIntensityCoor_RoiCentroidCoor_Dist
peakintensityCoor_RoiCentroidCoor_Dist
radiusSphereNorm_PeakintensityCoor_RoiCentroidCoor_Dist (NHOCpeak)
radiusRoiNorm_PeakIntensityCoor_RoiCentroidCoor_Dist
radiusSphereNorm_CentroidCoor_WcentroidCoor_Dist
radiusRoiNorm_CentroidCoor_WcentroidCoor_Dist
maxIntensityCoor_PerimeterCoor_3DSmallestDist
radiusSphereNorm_MaxIntensityCoor_PerimeterCoor_3DSmallestDist (NHOPmox)
radiusRoiNorm_MaxIntensityCoor_PerimeterCoor_3DSmallestDis
maxIntensityCoor_PerimeterCoor_2DAxialSmallestDist
radiusSphereNorm_MaxIntensityCoor_PerimeterCoor_2DAxialSmallestDist
radiusRoiNorm_MaxIntensityCoor_PerimeterCoor_2DAxialSmallestDist
maxIntensityCoor_PerimeterCoor_2DCoronalSmallestDist
radiusSphereNorm_MaxIntensityCoor_PerimeterCoor_2DCoronalSmallestDist

radiusRoiNorm_MaxIntensityCoor_PerimeterCoor_2DCoronalSmallestDist
maxIntensityCoor_PerimeterCoor_2DSagittalSmallestDist
radiusSphereNorm_MaxIntensityCoor_PerimeterCoor_2DSagittalSmallestDist
radiusRoiNorm_MaxIntensityCoor_PerimeterCoor_2DSagittalSmallestDist
peakintensityCoor_PerimeterCoor_3DSmallestDist
radiusSphereNorm_PeakIntensityCoor_PerimeterCoor_3DSmallestDist (NHOPpeak)
radiusRoiNorm_PeakintensityCoor_PerimeterCoor_3DSmallestDist
peakintensityCoor_PerimeterCoor_2DAxialSmallestDist
radiusSphereNorm_PeakIntensityCoor_PerimeterCoor_2DAxialSmallestDist
radiusRoiNorm_PeakIntensityCoor_PerimeterCoor_2DAxialSmallestDist
peakintensityCoor_PerimeterCoor_2DCoronalSmallestDist
radiusSphereNorm_PeakIntensityCoor_PerimeterCoor_2DCoronalSmallestDist
radiusRoiNorm_PeakIntensityCoor_PerimeterCoor_2DCoronalSmallestDist
peakintensityCoor_PerimeterCoor_2DSagittalSmallestDist
radiusSphereNorm_PeakIntensityCoor_PerimeterCoor_2DSagittalSmallestDist
radiusRoiNorm_PeakIntensityCoor_PerimeterCoor_2DSagittalSmallestDist

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



JEEX LIFEx v7.7.0 New predictive model

. Annoucement PREDICTOR-HNC
@/ — LIFEx — Arnaud Beddok

Arnaud Beddok, Fanny Orlhac, Valentin Calugaru, Laurence Champion, Catherine Ala
Eddine, Christophe Nioche, Gilles Créhange, Iréne Buvat. [18F]-FDG PET and MRI radiomic
signatures to predict the risk and the location of tumor recurrence ofter re-irradiation in
head and neck cancer. Eur J Nucl Med Mol Imaging. 2023 Jan;50(2):559-571. doi:
10.1007/s00259-022-06000-7

3\, Predictive Models
& '( < )' run
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LITO 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.
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5 LIFEx v770 LIFEx is still evolving

— LIFEx — Christophe Nioche

Other functionalities are being added every week.
Stay tuned !
We hope you go on enjoying LIFEXx

’ Awards

The Best of
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LIFEx is free of charge.

Please help us to keep it free by always quoting the LIFEx
refe rence. (see below)

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 | 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

LITO 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.
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