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Safety of magnetic resonance imaging in patients with gold seed implantation

YU Wei', MA Yonghong’, XU Sheng', MENG Yan'
1. Department of Radiotherapy, Shanghai Eastern Hepatobiliary Surgery Hospital, Shanghai 200438, China; 2. Department of Radiology,
Shanghai Chest Hospital, Shanghai 200030, China

Abstract: Objective To assess the safety of magnetic resonance imaging (MRI) examination in patients with gold seed
implantation. Methods The force and heating effect imposed by the magnetic field in MRI on the implanted gold seeds were
calculated theoretically. Results The force imposed by MRI magnetic field on a gold seed (F) was proportional to the seed's
volume ( » ), main magnetic (B,) and gradient magnetic (G), i.e., Fo<vGB,. In MRI of 1.5, 3.0 and 8.0 T, the forces on the
gold seed were 3.287x10™", 6.574x10""and 17.531x 10" N, respectively, which were much smaller than the gravity of the
good seed itself (3.798 x10* N). As the gold atom is diamagnetic, the moment of force on the gold seed is 0 Nm in any
magnetic field. The temperature increase (A7) of the gold seed was proportional to the root square of radio frequency (RF)
field frequency ( .[f ), square of RF field amplitude (B,) and the examination time (), and was inversely proportional to the
seed's diameter (d), i.e. , ATec [f Bii/d . The temperature increase of the gold seed was only marginal in the examination,
and even in a MRI examination with the strongest magnetic field of 8.0 T and with a prolonged examination time of 1 h, the
temperature increase of the gold seed was less than 1.1°C. Conclusion MRI examination is safe in patients with gold seed
implantation.
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d=0.8 mm, = 7=4.0 mm, A&F v =2.01 mm’(E 1),

The diameter of gold seed is 0.8 mm, with a length of 4.0 mm.
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Fig.1 Morphology of gold seeds for implantation in
patients through CT or B—scan ultrasonography
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Fig.2 A typical magnetic resonance imaging (MRI)

machine used in a clinical setting
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Tab.1 Force imposed by magnetic field on a gold seed in
MRI of 1.5, 3.0and 8.0 T

By/T FIN G/N I" /Nm
1.5 3.287x10" 0.865x10° 0
3.0 6.574x10™ 1.731x10° 0
8.0 17.531x10"  4.616x10° 0
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Tab.2 Temperature increase of gold seed in MRI of 1.5, 3.0 and 8.0 T

AT /C
B/T
=10 min =20 min =30 min =60 min
1.5 0.077 0.154 0.231 0.462
3.0 0.109 0.218 0.327 0.654
8.0 0.178 0.356 0.534 1.068
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