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Preliminary study of different field strength factors influencing the interventional needling MRI LIU Yu-
bao HU Dao-yu SHAO Jian-bo et al.  Department of Radiology Tongi Hospital Tongji Medical
College Huazhong University of Science and Technology Wuhan 430030 China

Abstract  Objective To investigate the factors affecting the artifacts created on interventional
needling MR images of 0.3 T and 1.5 T and to provide a framework for biopsy approach and imaging tech-
nique parameter ensuring the safety and accuracy of the MR-guided procedure. Methods Titanium alloy MR-
compatible biopsy devices were immersed in the phantoms and placed into 0. 3T and 1. 5T MR systems for
clinical imaging. Spin-echo turbo spin-echo and gradient-echo sequences were performed and images were
obtained with the needle shafts of the biopsy devices placed parallel to perpendicular to the static magnetic
field of the scanner. All images were obtained with the frequency-encoding direction parallel to and perpendic-
ular to the needle shaft. Needle width and tip position were measured from the workstation and compared the
demonstrated tip position with the actual one. The difference between these values was analyzed. Results
Artifacts at both field strengths were most pronounced with gradient-echo sequence less so with turbo spin-e-
cho sequence and least with spin-echo sequence. For spin-echo and turbo spin-echo sequences when the fre-
quency-encoding axis was perpendicular to the needle shaft the needle width would be larger. Artifacts were
much less apparent as the orientation of the needle shaft to more parallel with the direction of the magnetic
field. Artifactual widening was much more apparent at 1.5T than at 0.3T. Needle tip localization within 1-
mm was obtained at both 0.3T and 1.5T with the appropriate frequency-encoding direction pulse sequence
and imaging parameters. Conclusion Oriention of the needle parallel to the magnetic field could significantly
reduce the apparent width of the needle at both field strengths outcoming with more accuracy of the interven-
tional needling MRI.
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