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Target audience: Physicists, neuroscientists and radiologists interested in quantitative MR/PET brain imaging

Purpose: Pharmacokinetic modeling of dynamically acquired images permits extraction of physiological and functional information useful
for grading brain tumors. Tracer kinetics can be calculated with the known (arterial) input as a function of time (AIF) that can be obtained
either from arterial blood sampling, which is invasive, time-consuming, and clinically impractical, or as an image derived input function
(IDIF) from a region of interest (ROI). The first phase distribution within the blood system is expected to be similar for Gadolinium and B
FDG because they are both low-molecular weight compounds. Therefore, high-resolution MR data can be used to overcome the low
spatial resolution of PET images, which leads to significant bias when estimating the IDIF. The goal of the study is to investigate the use of
a higher-resolution, MR-derived AIF for improving tracer kinetic parameters estimates from human brain tumor patients during dynamic
FDG injections without direct arterial sampling.
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Figure 1. Input functions from (A) Phantom scan. (B) Mean and 95% confidence interval of
PET- and MR- derived AlFs of 9 patients. Note: Shape of MR-derived AIF (B) mimics shape
of curve from phantom scan in relation to PET function (A).
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Figure 2. Ki values of grey and white matter obtained from (A) PET-AIF only and (B) com-
bined PET- and MR-AIF. Using the combined AIF approach enables better discrimination
between grey and white matter.

calculate k; using the MR and PET-based AlFs. K, and k; were
then calculated using these k; values with the PET-based AlFs
and tracer kinetic constants were compared.

Results and discussion: PET based AlF’s consistently underestimated FDG activity for the phantom and patients scans. As reported
elsewhere’, non-linear fit of the dynamic PET data using PET-based AIF’s was biased due to excessive partial volume effects in the images.
Estimation of k; using the MR-derived AIF led to improved accuracy for the tracer kinetic parameters. The error in the distribution of
values for K; of grey matter and white matter was significantly reduced when the MR-based AIF was used and, moreover, a statistically
significant difference between the gray and white matter was detected.

Conclusion: Our results suggest concurrent dynamic MR/PET acquisition could provide a means to obtain more accurate estimates of
tracer kinetic parameters during routine clinical examinations using FDG in brain tumor patients.
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