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Key Technologies and Advances of Dual-Tracer Positron Emission
Tomography

Xu Jinmin, Liu Huafeng’
College of Optical Science and Engineering, Zhejiang University, Hangzhow 310027, Zhejiang, China

Abstract Positron Emission Tomography (PET) is a nuclear medical imaging technique for functional in vivo imaging.
In order to image in vivo physiological activities from different aspects, dual-tracer PET approach is further proposed. By
injecting two different tracers simultaneously, the radioactive concentration distribution of two tracers can be acquired
within one single scan. Nowadays, dual-tracer PET has been applied on the diagnosis and treatments of tumors and
neurological diseases. Due to the indistinguishable photon energies emitted from two tracers, dual-tracer PET
reconstruction becomes challengeable. PET imaging mechanism, tracers and dual-tracer PET reconstruction are
introduced, and the pros and cons of those reconstruction methods are discussed as well. In the end, the possible
applications of dual-tracer PET imaging on multi-parameter and multi-mode imaging are prospected.
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Table 1 Most common clinical PET tracers and their clinical applications

Half-
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18 L 8 Cellular . . ) o
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Table 2 Summary of dual-tracer PET reconstruction methods

. Applicable
Minimum Extra
. for same .
. . injection . arterial o
Category Reconstruction method Dual tracer Input . isotope . Validation
interval / sampling
) dual-tracer o
min required
PET
. Dual-
. . [34] [“N]NH:Y .
Half-live based separation'” s tracer 0 No No Phantom experiments
[“FJFDG .
sinogram
L Dual- . .
["CIFMZ- Computer simulation
. tracer 10 Yes Yes o
["CIPMP . and human studies" "
TACs
Parallel compartment
modelling N Dual- . .
[*“Cu]PTSM- Computer simulation
o . tracer 10 Yes Yes C
[“*Cu]ATSM . and dog studies'*
TACs
. o Dual-
Reference-region ["C]FMZ- )
i N o tracer 30 Yes No Human studies
Model-based compartment modelling"*” ["CIDTBZ TAC
algorithm
" Dual-
Reduced parameter space [*F]FLT- )
o o " tracer 32 Yes Yes Human studies
kinetic modelling [®*FJFDG .
TACs
I Dual-
.52 ["NINH, .
Background subtraction™” tracer 10 Yes Yes Human studies
(rest & stress) .
TACs
. I " Dual- Computer simulation
State-space direct ["CJ]AC-["F]
. . tracer 5 Yes No and phantom
reconstruction FDG . . -
sinogram experiments
Direct parametric image » Dual- . .
o ["FJFLT- Computer simulation
reconstruction in reduced " tracer 15 Yes No . .
G [®*FJFDG ) and mice studies
parameter space sinogram
Dual-
PCA based single-tracer ["CTAC-["F] . ) )
L . tracer 10 Yes No Computer simulation
component fitting FDG .
TACs
. . s Dual- . .
Generalized factor analysis of [®"F IFDG- Computer simulation
. ) s . tracer 20 Yes No .
) dynamic sequences”’ ["'CJraclopride . and monkey studies
Data-driven images
algorithm . " Dual-
SAE based dual-tracer PET  ["CJAC-["F] . ) )
. - . tracer 0 Yes No Computer simulation
signal separation”” FDG .
TACs
. L Dual- . . .
3D-CNN based dual-tracer ["CIFMZ- Computer simulation
R N tracer 0 Yes No . .
PET reconstruction ™ ["C]IDTBZ . and mice studies
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Prompt
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Gamma . les) s 690 . . .
) EM based reconstruction™”’ Pure "F-"Cu tracer =0 No No Computer simulation
positron .
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