
Post-doctoral position on dual-tracer in PET imaging

Host institutions:
• University Hospital of Nantes, Nuclear Medicine Department / French Institute of Health and

Medical Research (INSERM, CRCINA, Nuclear Oncology Team, UMR1232), Nantes, France
• LaTIM (INSERM, UMR1101), University of Western Brittany, Brest, France

Supervision:
• Dr Thomas Carlier (thomas.carlier@chu-nantes.fr)
• Dr Alexandre Bousse (alexandre.bousse@univ-brest.fr)
• Dr Dimitris Visvikis (visvikis@univ-brest.fr)

Duration: 2 years

Context and objectives: Personalized medicine is one of the major goals of oncology. With the help of
major technological breakthroughs, the fine characterization of tumors has led to the identification of di-
agnostic biomarkers, which are prognostic of survival or predictive of the response to therapeutic agents.
PET/CT imaging is an integral part of this approach by enabling the distribution and accessibility of
biomarkers expressed by tumor or microenvironment in vivo in a non-invasive way.
The use of different tracers can provide useful information on intra-tumoral heterogeneities at the voxel
level due to different biological processes. However, the registration without loss or modification of
quantitative information between two different PET/CT acquisition challenging due to internal and
external movement especially when the precision targeted is at the voxel level. It is however possible to
consider a single-scan dual-tracer using equal half-life isotope injected with or without adapted delay.
Several studies proposed different methods to separate the two PET signals from an unique acquisition
[1, 2, 3]. The goal of this post-doctoral position will be to develop the methodology for dual-tracer
parametric image reconstruction. More specifically, one objective will be to develop a new methodology
to reconstruct two separate PET dynamic images from a single dataset that comprises of two mixed
tomographic projections. This could be achieved with standard methods from the literature or with
deep-learning.
The candidate will be part of a large multidisciplinary team which aims at developing new radiophar-
maceuticals for theranostic application. This position is funded by a large project called SIRIC (ILIAD
Imaging and Longitudinal Investigations to Ameliorate Decision making in multiple myeloma and breast
cancer) involving several teams (from biology to applied mathematics) in Nantes. Specifically, the de-
veloped methodology will be applied in the context of multiple myeloma using FDG, Fludarabine or
radio-labeled anti-CD138 antibodies and breast cancer. A parallel computing environment (464 CPUs)
could be used to validate the method using GATE and real preclinical acquisitions will be also con-
ducted to evaluate the approach using a simultaneous PET/MRI that will be installed mid-2019 at the
University Hospital of Nantes. Data will be reconstructed using CASToR [4] which is a reconstruction
framework developed by a collaboration of which our team is part of. This project is conducted in strong
partnership with the Numerical Science Laboratory of Nantes.
Requirements:

• Education: The candidate must hold a PhD in Physics, Computer Science or Applied Mathematics
• Programming Skills: C/C++, Python
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