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INTRODUCTION MODEL FIT CHOICE RESULTS - SIEMENS

For both GE and Siemens, T1 analysis used a nonlinear least-squares fit to a T1 Bias - Siemens
magnitude inversion-recovery model with an inversion efficiency term f: 15

SCAN PARAMETERS

The primary goal of this project was to characterize T1 and T2 mapping performance
across 3T MRI scanners at our institution using the ISMRM/NIST Model 130
phantom, which provides NIST-traceable reference standards for these 10
measurements. The long-term goal is to develop improved tools for validating -
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guantitative clinical MRl measurements. To improve the efficiency of data analysis, a T1 MOdEl S(TI =
Python-based processing pipeline was developed to automate ROl placement and
result processing. The resulting measurements were also compared with the analysis
generated by the phantom vendor’s online software, gCal-MR.
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Initially, T2 analysis used a mono-exponential decay model with a constant noise
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sum-of-Squares the relevant insert of the ISMRM phantom. The user can adjust ROl size and final

placement. ROIs are then propagated across all images in the set, measurements RESU LTS - G E

made, and results calculated using curve fitting from the SciPy package. Reference h o Fit() § o f he Scip ’ dto fi
values for measured phantom temperature are then fetched from vendor-provided e optimize.curve_fit() function from the SciPy package was used to fit
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The primary result of this data analysis is percent bias, calculated as follows:
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Caliber MRI offers gCal-MR online software, which provides analysis of uploaded

first acquisition, , ,
phantom images. Our results were compared to the software output as a sanity

= Sphere

1000 Sphere 9

manual prescan

_ check. As shown below, our results (orange) were generally in good agreement with . e Results showed that T1 bias was generally less than +10% for Siemens systems and
Notes / Options subs?l_quem qCal-MR results (blue). . B within £5% for GE systems. T2 bias ranged from +10% to +28% for Siemens and from
acqusitions to "o 50 100 150 200 250 300 —-2% to -24% for GE. The results were consistent across the 3T scanner fleet and
hold TG and CF N Echo Time (ms) showed good agreement with the qCal-MR software analysis of the same image
constant . datasets.
8 For GE T2, the manual recommended a set of three series with increasing TE
g i values up to 160 ms. Two more series were added to determine if more samples
= :_"S;;MR would yield better results (series 4: 200,400,600,800 ms, series 5: CO N C LU S I O N S
? 1000,2000,3000,4000 ms). Adding series 4 showed better results, while results
0 20 400 600 800 1000 1200 1400 1600 1800 2000 were not improved from adding series 5, as shown in the following plot.
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10 For Siemens T2, the manual recommended a single series with 32 echoes from
N e 10-320 ms. Adding a second series with echoes 50-160ms was evaluated, but this
o 10 qtal- . . . . p- . .
Yuxiang Zhou. PhD 0 . o —e—python did not result in significant benefit beyond the longest-T2 data point (see below) R E F E R E N CES
s 30 and was discontinued.
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