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A new and popular trend in the field of medical imaging, especially in the positron emission tomography, is
the construction of scanners with a whole human body coverage. Such total body PET tomographs prove
to be much more efficient and accurate with respect to the clinically available PET systems [1]. One of the
groups, which is currently developing a total body scanner, is the Jagiellonian PET Collaboration (J-PET) [2].
In contrast to the standard crystal-based detectors, it utilizes axially arranged plastic scintillators.

During conventional PET imaging the information taken into reconstruction comes from the two, back-to-
back annihilation photons. Standard metabolic imaging enables the diagnosis of the uptake of radiopharma-
ceuticals in cells [3]. Nevertheless, in almost 40% of cases positrons annihilations occur through the creation
of a metastable positronium atom. Properties of such atoms like formation probability and mean lifetime turn
out to have a dependence on the inner structure of tissues. It was proven that they can be used as an addi-
tional diagnostic indicator. The recently proposed positronium mean lifetime imaging method enables study
of these characteristics [3-7].

In the framework of this work a simulation-based study of the sensitivity to the conventional and positron-
ium imaging was conducted on the total body tomographs designed with the J-PET technology. For that a
dedicated ToyMonte-Carlo model working in the event-by-event basis has been developed and validated. The
research was conducted basing on the “NEMA Standards Publication NU 2-2018” [8]. Moreover, a comparison
with the traditional short axial field of view PET system was performed.
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