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Image-guided radiotherapy for MR-only simulation using quantitative
susceptibility mapping
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In this study, we established image-guided radiotherapy (IGRT) for MR-only
simulation of the prostate using quantitative susceptibility mapping (QSM) and developed a novel QSM
algorithm to reduce the streaking artifacts induced by the unnecessary regions and visceral and
subcutaneous fats. As a result of the calcification phantom study, we found that the prostatic
calcification volume delineated from CT and QSM were almost equivalent. The prostatic calcification
in patients with prostate cancer could be accurately delineated, similar to the CT. Therefore, the
QSM analysis helps improve the accuracy of IGRT for MR-only simulation of prostate cancer. In
addition, we also developed a novel QSM algorithm that can automatically remove unnecessary regions,
such as the rectum, and successfully estimated the susceptibility map without clear streaking
artifacts. This algorithm can be applied to body QSM in other areas.
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Abbreviations: CT, computed tomography; QSM, quanditative susceptibility mapping.
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