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Introduction

DCE MRI is a valuable technique for cancer diagnosis and accessing
further clinical application. The baseline T, is one of the key factors
which could affect the accuracy and repeatability of pharmacokinetic
parameters. When T, measurements are not available for some
examinations in large human studies due to occasional motion or
acquisition error, a T; value has to be assumed to calculate kinetic
parameters. In this abstract, we investigated how errors in the
assumed T, affect the estimation of kinetic parameters and which
kinetic parameters were less sensitive to these errors in T;.

Method

In simulations, an arterial input function (AIF) was created according
to the experimentally-derived functional form [1]. The tissue
enhancement curves (TEC) were then derived based on Tofts’ two-
compartment model [2] using different K™" and v, values. These
tissue enhancement curves were converted to signal intensity curves
according to the gradient echo signal equation using an assumed true
T, (800 ms). After that, signal curves were converted back to TEC

treatment efficacy. However, the repeatability of the DCE-MRI results hinders its
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Fig. 1 (a) Plots of Kinetic parameters (K", ve, kep, IAUC) vs. assumed
baseline T, when a true T;=800 ms with K™" = 0.5min™, IAUC = 0.039 M:s,
kep = 1.25 min™, and ve = 0.4. (b) Plots of the normalized ratios (NR) of
IAUC, kep, K™ and ve. True NRs are 0.77, 0.6, 0.5 and 0.125, respectively.
The same true T, (800 ms) was assumed for both pre- and post-treatment.
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Fig. 4. Plots of the Normalized Ratio of ke, and K™ (a), IAUC and ve (b)
for a pediatric patient treated for OS. All parameters were calculated with
the same assumed T, for pre- and post-treatment in comparison with true
NR using measured T;.
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