Impact of motion on PET texture features: N
evaluation with heterogeneous phantoms.
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AIM: To evaluate with experimental heterogeneous phantoms the current use of PET texture analysis for heterogeneity
characterization in lesions affected by respiratory motion.

INTRODUCTION

» An increasing interest is focusing on intratumoral FDG heterogeneity characterization by image features (IF) for its use in
prognosis and monitoring of radiotherapy treatment response.

» In lung cancer, quantification by PET/CT imaging presents additional challenges due to respiratory movement.

Could the compensation of motion implied by 4D PET/CT minimize the variability of image features
in lesions following different movements?

MATERIALS & METHODS
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RESULTS
"= Comparison of IF derived from 3D-PET (IFY) with respect to values derived from 4D-PET (IFS).
Relative deviation (6%Y(%)=100(IFS-IFY)/IFS)
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2040 0418, 243 8440 3410 1048 -14430 0420 8412 51T and WH.
—= Comparison of IF variability for different movements with 3D-PET and with 4D-PET.
* Our set-up permitted to study the effect of the three main characteristics of respi y 1t on geneity quantification: amplitude along S, hysteresis along LR and waveform. IF values derived from G- and U-image were

analyzed in terms of linear correlations (LCs) for 10 possible combinations of the 5 movements applied to the phantomsin each study.
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» For a given waveform, to increase the amplitude along S| did not translate in significant differences between IF variability on G- and U- image.
» Hysteresis did not compromised variability on U-image, but for G-quantification by first order IF (FOS) poorer variability was observed.

> For different waveforms, U-image quantification had poor correlation for IF, both 15t and 2" order. This effect was minimized using G-image.

CONCLUSIONS

v/ This work presented the first evaluation of the impact of motion in IF variability with heterogeneous experimental phantoms.
v For some IF, the use of 4D-PET instead of 3D-PET for IF computation would not translate to a significant difference on their
values. However, the use 4D-PET for IF computation should be recommended in order to minimize IF variability in lesions

following different movements.
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