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Model equations for the dispersion of the input function in bolus
infusion PET studies

lida et al. [1] suggested that a single monoexponential function d(?) could be used to
represent the effect of dispersion,

d(t)= %e”f (1)

where T denotes the time constant of the dispersion. The measured arterial curve
Cheas(t) and the true arterial curve Cp.(?) are related as

Coeis ()= C () @ (1) 2)
This dispersion in the arterial line can be thought of been caused by a compartment

through which the blood must flow before it is measured (measurement tubing or
arterial vasculature). The rate constants from and to the compartment are k=1/z:
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Then the relations between the true and measured concentrations in the
compartmental model are as given in Eq. (3):
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By applying linear interpolation and Kuwabara’s approach for partial solution of the
differential equations [2], the integrals of true and measured radioactivity
concentrations can be presented as in Eqgs. (4) and (5), where At is the frame length:
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Eq. (5) can be substituted in Eq. (3) to give Eq. (6), which can be used to simulate the
effect of dispersion:
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In contrast, to remove (correct) the effect of dispersion from the measured data, the
integral of true arterial curve can first be solved and calculated from Eq. (3), and after
that the true curve can be calculated by reorganization of Eq. (4):
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In practice, Eq. (8) may give very noisy data, and thus the curves need to be

smoothed. One method to do that is to calculate curve from Eq. (9) instead:
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