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Technical note

Modification of population based arterial input
function to incorporate individual variation

Harrison Kim

Department of Radiology, University of Alabama at Birmingham

VH G082C5, 1670 University Boulevard, Birmingham, AL 35294-0012 (phone: 205-996-
4088, fax: 205-975-6522, E-mail: hyunki@uab.edu).

Abstract

This technical note describes how to modify a population-based arterial input function to
incorporate variation among the individuals. In DCE-MRI, an arterial input function (AlIF)
is often distorted by pulsated inflow effect and noise. A population-based AIF (pAlF)
has high signal-to-noise ratio (SNR), but cannot incorporate the individual variation. AlF
variation is mainly induced by variation in cardiac output and blood volume of the
individuals, which can be detected by the full width at half maximum (FWHM) during the
first passage and the amplitude of AlF, respectively. Thus pAIF scaled in time and
amplitude fitting to the individual AIF may serve as a high SNR AIF incorporating the
individual variation. The proposed method was validated using DCE-MRI images of 18
prostate cancer patients. Root mean square error (RMSE) of pAIF from individual AlFs

was 0.88+0.48 mM (meanxSD), but it was reduced to 0.25+0.11 mM after pAIF

modification using the proposed method (p<0.0001).
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