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ARTICLE INFORMATION ABSTRACT
Original Research Paper Nowadays, use of modified compartmental model in order to estimate the transmission of tracer to the
Received 18 June 2016 cells or cancerous tissues is used extensively. The modified compartmental model includes two parts,
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- > one to predict the mass transfer from vessels and a compartment to describe metabolism occurring
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inside the tissue. In the modified compartmental model, the kinetic rate constants can be obtained by
estimating the parameters between the compartments. The tracer uptake is the main method used to

Keywords:

Modified Compartmental model diagnosis of cancerous tissues from other tissues. Today, most physicians use the standard uptake value
Patlak graphical analysis (SUV) to study the amount of tracer uptake in cancer suspicious regions in order to have a more
standard uptake value accurate recognition of cancerous and normal tissues. In this paper, the comprehensive evaluation of

positron emission tomography different uptake methods based on experimental data is performed. The Patlak graphical analysis

method and standard uptake value method are used to predict the tracer uptake into the tissue. A
comparison between the uptake parameter resulted from the two mentioned methods with the uptake
parameter obtained by modified compartmental model in a rat shows the appropriate degree of accuracy
of the Patlak method in distinguishing the cancerous tissues from the normal ones.
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Fig 3. A graph for the compartment model of 18F-FDG tracer uptake.
Cp(t), Ci(t) and Cy(t) are the tracer concentration in plasma, free
(reversible) and metabolized (irreversible, k4 ~ 0) compartments
respectively.
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Fig. 1 Schematic of the compartmental modeling process as applied to
PET images. Steps: () identify a region of interest in an image, (b)
conceptualize the contents of the region and the possible states of the
tracer in the region, (c) further abstract the ligand states to
compartments with a particular topology or connectedness
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Fig. 2 Overview of processes associated with delivery, uptake,
binding, and clearance of a radioactive tracer X to the different part of
a tissue. This radioactive tracer at three regions can be detectable.
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Fig 7. This one-tissue compartment model describes the bidirectional
flux of tracer between blood (C,) and tissue (C). The net tracer flux
into tissue equals the flux entering the tissue (K;C,) minus the flux
leaving the tissue (koCy).
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Fig 4. Relation between blood and it’s compartment model that shows
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Fig 8. Tracer flow through a capillary. The values C, and C, are the
tracer concentrations in arterial blood and venous blood, respectively ,
and C:is the concentration in tissue. The tracer enters the capillary with
flux J, and leaves via tissue extraction (J;) and the venous circulation
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