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Introduction: Positron Emission Tomography
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. . . *PenNuc: Garcia-Torano, E., Peyres,
Introduction: Positron Range V. Salvat. F.2019).
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Positron emission energy spectrum for Distribution of Annihilation Points in
8F and °®Ga done with *PenNuc water and lung.
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https://edisciplinas.usp.br/pluginfile.php/5001220/mod_resource/content/1/Garcia-Torano_etal_CPC_2019.pdf

Introduction: PR Effects in Clinical Imaging
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Threshold for defining PSMA-positivity prior
to '”’Lu-PSMA therapy: a comparison of [*®Ga]
Ga-PSMA-11 and ['®F]F-DCFPyL in metastatic

prostate cancer

Jan Heilinger' ®, Jasmin Weindler', Katrin Sabine Roth', Philipp Krapf?, Klaus Schomacker', Markus Dietlein’, |§
Alexander Drzezga'" and Carsten Kobe'"'

Heilinger et al. EJNMMI Research (2023)

“Our data suggest a tending advantage of
["®FIF-DCFPyL in terms of lesion detectability”




Deep-PRC: Artificial Intelligence

Based Positron Range Correction ‘
in PET Imaging
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Correct the PR (PRC) using Deep Learning
applied as a post-processing step to the
reconstructed PET images, specially for those
radionuclides with a large PR, such as ®8Ga
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Deep-PRC Method: Database Generation DataBase
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O *MCGPU-PET: https://github.com/DIDSR/MCGPU-PET
*GFIRST: https://github.com/jlherraiz/GFIRST k



https://github.com/DIDSR/MCGPU-PET.git
https://github.com/DIDSR/MCGPU-PET.git
https://github.com/jlherraiz/GFIRST
https://github.com/DIDSR/MCGPU-PET
https://github.com/jlherraiz/GFIRST

Deep-PRC Method: Neural Network Training

/ U-NET Architecture
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Results: Activity Recovery
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Standard Deep-PRC



Results: Activity Recovery

Lung Quantification

Standard Deep-PRC



Results: Quantification Error Map (RMSE) using *F a
Ground Truth

Deep-PRC is capable of enhancing noise,
contrast, and spatial resolution

I Noise Contrast FWHM
mage [%] ] [mm]
[ %8Ga 9.5 3.4 88103 ]
°F 89 5.4 6.4t 0.4
(Ground Truth) ' ' ' '
Iter. Standard
Mathod 24.4 v 5.2 77 £ 01

0.083% 0.038%

Deep-PRC
[ Method 54 5.6 63104 ]
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Validation in real %Ga Acquisitio
FUture Work data from Memorial Sloan Kettering

Cancer Center (NY, EEUU)

Introduce CT as input in the U-NET
Different levels of noise

More radionuclides used in PET
Deep-PRC in Clinical Scanners
Training with real human data
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Collaboration with Siemens Healthineers (Art. 83) for the
implementation of Deep-PRC in acquisitions involving

\humon patients.
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