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Summary

In this study, we evaluated the image distortion of three magnetic resonance imaging (MRI) systems with
magnetic field strengths of 0.4 T, 1.5 T and 3 T, during stereotactic irradiation of the brain. A quality assur-
ance phantom for MRI image distortion in radiosurgery was used for these measurements of image distortion.
Images were obtained from a 0.4-T MRI (APERTO Eterna, HITACHI), a 1.5-T MRI (Signa HDxt, GE Health-
care) and a 3-T MRI (Signa HDx 3.0 T, GE Healthcare) system. Imaging sequences for the 0.4-T and 3-T MRI
were based on the 1.5-T MRI sequence used for stereotactic irradiation in the clinical setting. The same phan-
tom was scanned using a computed tomography (CT) system (Aquilion L/B, Toshiba) as the standard. The
results showed mean errors in the Z direction to be the least satisfactory of all the directions in all results. The
mean error in the Z direction for 1.5-T MRI at —110 mm in the axial plane showed the largest error of 4.0 mm.
The maximum errors for the 0.4-T and 3-T MRI were 1.7 mm and 2.8 mm, respectively. The errors in the
plane were not uniform and did not show linearity, suggesting that simple distortion correction using outside
markers is unlikely to be effective. The 0.4-T MRI showed the lowest image distortion of the three. However,
other items, such as image noise, contrast and study duration need to be evaluated in MRI systems when
applying frameless stereotactic irradiation.
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Fig.1 Structure of quality assurance phantom for
stereotactic irradiation and the coordinate
system.
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Table Imaging sequences with MRI systems

0.4 T MRI 1.5 T MRI 3 T MRI
Sequence name :

3D-RSSG” 3D-SPGR™ 3D-SPGR™
Repetition time (ms) 30 12.3 11.5
Echo time (ms) 12 5.4 5.3
Inversion time (ms) - 450 450
Flip angle (deg) 20 20 20
Slice thickness (mm) 1.0 1.0 1.0
Matrix 512x512 512x512 512x512
Field of view (mm) 260 240 240
Acquisition time (min) 21.28 12.8 12.27
Number of average 1 1 1

*: 3 dimensional radio frequency spoiled study-state gradient rewound acquisition
**: 3 dimensional spoiled gradient recalled acquisition in the steady state

7o Bk MR 7203 T 7 SRR & IV 7R R 4 —
7B MR 2B S ERE ORMEHESEWZ LS
STIHOMRI & L TOERLE L THEITHIENTE
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MR ZiEZHWT, 7V—ALV AV AT LIZBIT54E
TOW STI FH MRI 1% — 7 v A% L L2 W& O
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1. 5 &
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KrLTwWAMEM 77> 4 TH5Fig. 1). 77~ b
LI ZEI T D KB AR A EA L TR L 72

AT R E ORI L 22 D CT IR EZ PSS 5720
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and coronal plans.
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