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ABSTRACT

The aim of this study is to propose a practical approach in quality control for
guantitative evaluation of the three major hardware components of a 1.5T magnetic
resonance imaging machine for cardiac MRI applications. The main magnetic field
homogeneity was measured by using phase difference map method. For the quality
measurement of cardiac phase array coil, the ratio of the spatial signal profile of the coil to a
whole body coil was the indication parameter. The quality of gradient coils was evaluated
from a ghost artifact, signal to noise ratio and geometric distortion using single-shot EPI
pulse sequences. The raw data was then transferred to a personal computer for post-
processing analyses using an in-house program developed on the MATLAB software tools.
During the collection period of an approximately 13 months, three major incidents on the
MRI machine that showed the data were out of the baseline value were correctly detected.
First, a malfunction in receiving the signal in one of the five coil elements of the cardiac
phase array coil was detected. Second, a problem relating to the power supply of the gradient
amplifier was detected. The average ghost artifact and maximum ghost artifact increased to
12, and 6.4 SD above mean baseline, respectively. Finally, there was a sudden increase in the
machine’s in-homogeneity from baseline value of 0.0647+0.0475 to 0.1257+0.1041 ppm
from the 145-180" day. The cause of this problem was unknown. After calibration of the MR
machine, homogeneity returned to the baseline as shown in the data. However after follow
up, in-homogeneity continued to slowly drift upward. This problem was solved by
performing a major re-calibration and re-shimming of the machine. In conclusion, the results
clearly demonstrate the usefulness of this approach to evaluating the quality of the three
major hardware components of the MR machine for cardiac MR applications.
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