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INTRODUCTION: MRI T2* imaging has been widely used for evaluating iron overload [1]. A linear relationship has
been shown between R2* (the inverse of T2*) and iron content over the entire clinical range of interest [2]. Although
the process of calculating T2* is conceptually straightforward, there are a number of factors related to image analysis
that could affect the measured T2*, including the signal averaging method, location of the selected region-of-interest
(ROI) and whether it includes vasculature, selected exponential fitting model, and number and values of echo times
(TE’s) at which data is acquired [2-4]. In this study, we investigate the influence of these factors on estimating T2*.
METHODS: Calibrated phantoms with iron concentrations from 25 to 225 pumol/g were created to compare the
measured T2* values to ground truth. The phantoms were imaged on a 3.0T Siemens MRI scanner using a 12-echo
GRE sequence with TE =1-16.5 ms. Eleven human subjects with different degrees of iron overload were imaged on a
3.0T Siemens scanner, where a mid-liver axial slice was acquired in a single end-expiration breath-hold. The images
were analyzed using the T2* mapping software on the scanner console that is used for clinical use, where a circular ROI
of about 4 cm® was selected inside the phantoms’ cross-sections and in the liver’s right lobe away from vasculature.
Software was created in Matlab to analyze the images while modifying different factors (Fig. 1), including the signal

averaging method; exponential fitting model (using the Levenberg—Marquadt algorithm);

Figure 1. Locations and sizes
of different ROIs used for
calculating T2*.
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the resulting T2* values are interpreted with caution, especially when they are compared to
other values calculated using different analysis techniques. The encouraging results in this
study require conducting further research on a larger number of patients with wider ranges
of iron overload and known pathology to confirm the results and determine the optimal
technique for evaluating iron overload in different diseases and patient groups.
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Table 1. Patient results. Correlation coefficient (cc), measurement
error, and regression equation for calculating T2* in patients using
different analysis techniques. The ROI method was fixed to PIXEL
when comparing different models. The model was fixed to SNGL-
EXP when comparing different ROI selection methods. Large ROI
was used for all analyses, except in the ROI Size row. The ROI in
the liver’s right lobe was used in first 5 rows. The model and
method were fixed to SNGL-EXP and PIXEL in the last 6 rows.
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