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Summary

The purpose of this study was to establish the absorbed dose calculation method by the medical internal
radiation dose (MIRD) method with the use of SPECT/CT images in '*'I radioablation therapy. First, we
assessed the partial volume effect (PVE) correction by using a Jaszczak phantom containing radioactive
spheres of 6 different sizes. We established the regression equations for the each sized spheres, which 30 drew
a radioactivity of the spheres from their acquired counts. At last, we determined the absorbed dose of 'l
accumulation in the radioactive lesion of a representative case who received '*'T radioablation therapy.  We
obtained the effective half-life of the "*'T accumulated lesion from the SPECT/CT images taken on $ and 5
days after '*'I administration. We also measured the volume of the lesion by using the SPECT/CT images.
The measured counts of the lesion were converted into radioactivity by using the equation obtained from PVE
correction phantom experiment and the cumulative radioactivity of the lesion was calculated. The absorbed

dose of "*'T accumulated lesion was finally determined by plugging these factors in the MIRD equation.
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Fig. 1 Flange Deluxe Jaszczak phantom. The phantom has 6 spheres with the volume of 16, 8, 4, 2, 1,

Reconstructed image of sphere phantom fused with CT image (b).
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Fig. 2 Relationship between radioactivity and measured counts for each 6 sphere. The volume of each
sphere is 16 (a), 8 (b), 4 (c), 2 (d), 1 (e), and 0.5 (f) mL.
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Fig. 3 Relationship between threshold (10-60%) and calculated volume for each 6 sphere. The volume
of each sphere is 16 (a), 8 (b), 4 (c), 2 (d), 1 (e) mL.
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Fig. 4 A representative clinical case who underwent I-131 ablation therapy. The axial SPECT/CT

fusion image of the level of the thyroid bed (a) and the planar anterior image of the neck and chest

are presented (b).

The effective half-life of radioactivity of the lesion was calculated with the

graph showing the relationship between the time after I-131 administration and measured counts

(¢).
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