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Digital Imaging of Dose Distributions by Magnetic Resonance
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A method determining the spatial dose distribution in a tissue-equivalent phantom using the nuclear
magnetic resonance imaging was proposed by Gore et al. In this communication, we report on our idea of
imaging method and the experimental results of dose distributions in a real phantom. A cross-linked
dextran gel (SEPHADEX-G200) is adopted as fixation agent of Fricke solution. A linear relation was
found between the proton NMR longitudinal relaxation rate in the irradiated gel phantom and the ab-
sorbed dose up to 30 Gy. Diffusion of the solvent in the gel phantom was found to be small within six
hours after irradiation. Qur results can be widely applied for radiation treatment planning, especially for
the application on the complex irradiation condition in an inhomogeneous media.
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Fig. 1 The relaxation rates plotted as a function

of absorbed dose for Fricke solution (dotted ling)

and the gel phantom (solid line),

MRl iz &k a @& GHomEk

Fig. 3 An NMR image in a plane perpendicular to
the beam axis at a depth of lcm for 16MeV
electrons,
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Fig. 2
plane parallel to the incident 15MeV electron
beams in the gel phantom,
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