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Introduction:
Contrast agents (CAs) are widely used as indicators to study quantitative perfusion and blood-brain barrier (BBB) permeability by MRI
in order to characterize cerebral pathology [1]. The models employed are input-response models, thus the arterial input function (AIF),
i.e., the arterial concentration-time trace of the CA, is critical to producing unbiased estimates of mean transit time (MTT), cerebral
blood flow (CBF), cerebral blood volume (CBV), vascular transfer rate constant (K”a“s), vascular volume (vp), and extracellular-
extravascular space (ve) in dynamic susceptibility (DSC) and dynamic contrast-enhanced (DCE) studies [1, 2]. While a variety of
approaches have emerged to predict the AIF profile from fast MRI techniques such echo planar imaging (EPI) and dual-gradient echo
(DGE), restricted water exchange, competing T2* contrast mechanisms, and moving blood can significantly undermine correct
quantification of the AIF. Our group has previously measured the AIF for 13 Wistar rats at relatively high temporal resolution by
counting B emissions in a well counter from a series of timed arterial blood samples that were collected after an intravenous bolus
injection of radiolabeled Gd-DTPA CA (time—activity curve) [3]. The measured AIF profiles were then calibrated to the blood relaxivity to
construct a standard radiologically based AIF (SRAIF). In this study an adaptive model was used for predicting the time trace of AIF
from DGE signal components measured in the normal area of rat brains. It was hypothesized that, given a set of physically meaningful
extracted features from DGE sequences, an artificial neural network (ANN) could be trained to estimate the time trace of SRAIF.
Material and Methods:
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Results and Discussions: AR
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It can be concluded that the AIF time course estimated by the ANN was stable
with no sign of peak saturation and a reasonable rise time. The ANN appears to be generating estimates of AlFs that are close to
known values of the AIF measured by radiographical methods at different time points. Thus, this pilot study demonstrates the feasibility
of applying an ANN for estimating the AIF from the signal components measured from normal tissue using fast imaging techniques
which has long presented a problem for studying of vascular physiology particularly in small animals. The ANN approach described
herein may well solve the problem by deconvolving the AIF signal from the normal tissue-response.
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