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Using an autoencoder to determine the input function for dynamic PET data
in the presence of radiometabolites

Iona McGowan’, Catriona Wimberley', and Paul S. Clegg’

(1) School of Physics and Astronomy, University of Edinburgh, Edinburgh

Previously, we have demonstrated that an estimate of the arterial input function
can be found from dynamic positron emission tomography (PET) data using a
machine learning tool called an autoencoder. [1] Our initial study made use of an
inflammation tracer ([18F]LW223) which is not greatly influenced by
radiometabolites. [2] This means that an input function estimate derived from
the image data without further correction has some hope of being accurate.

Here we focus on the synaptic density tracer [18F]SynVesT-1 and pre-clinical
studies of rodent models. For this radiotracer initially, 100% of the radioactivity is
associated with the tracer, however as the scan progresses an increasing
proportion of the radioactivity originates from radiometabolites. [3] We use the
autoencoder to decompose the dynamic signals from the PET data into three
characteristic components. We associate the component with the earliest peak
with the input function. Finally, we re-train the autoencoder while constraining
the input function to be similar to a population curve. This provides the estimate
of the input function which we then use to analyse time activity curves from
different tissues. [1]

Microparameters characteristic of different tissues were obtained using a
linearisation approach due to Ito (Figure 1) which produces values for K1 (rate of
entry of tracer from blood to tissue) and VT (the volume of distribution). [4]
Estimating K1 relies on the earliest part of the input function. This part of the
curve is least influenced by radiometabolites; we find good agreement between
our K1 values and those derived using invasive blood sampling and
radiometabolite correction. By contrast, VT is much more dependent on the later
parts of the curve which are most corrupted. Unsurprisingly we were unable to
capture reasonable values without taking account of radiometabolites.
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Figure. 1 Time activity curves for individual tissues C+(t) were used together with our
estimate of the input curve Cp(t) to determine values for the microparameters K; and Vr.
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