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Fig. 1 Beta-dose point kernels for various

nuclides that appear promising for radio-

immunotherapy. These curves were obtained from the reported data by Prestwich

et al®
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Fig. 2 Three-dimensional beta-dose matrix for a cubic
voxel (4 x 4 x 4 mm) containing unit cumulated
activity (1 MBq-h) of 131].
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Fig. 3 Photon-dose point kernels for 131], 186Re, and
188Re. These curves were calculated using the
data taken from the references.>®
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Fig. 4 Three-dimensional photon-dose matrix for a
cubic voxel (4x4x4mm) containing unit
cumulated activity (I MBq-h) of 86Re.
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Fig. 5 Isodose curves for a slice of 4 mm due to beta-rays of 1311 uniformly distributed
in the MIRD thyroid phantom. Gray scale gives integral dose (mGy-g) of each

voxel (4 x4 >4 mm).
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Fig. 6 Isodose contours due to '3!'I photons for the 4 mm-slice of the same conditions
as Fig. §.

Fig. 7 Isodose curves due to beta-rays of '3 nonuniformly distributed in the MIRD
thyroid phantom.
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Summary

Calculation Algorithm of Three-Dimensional Absorbed Dose Distribution
due to In Vivo Administration of Nuclides for Radiotherapy

[sao UcHIDA*, Yasuhiko YAMADA**, Hiyoshimaru OYAMADA**
and Etsuji NOMURA**

* Department of Radiation Protection, ** Department of Nuclear Medicine,
Cancer Institute Hospital, Tokyo

In the in vivo administration of radionuclides
for radiotherapy including radioimmunotherapy,
an algorithm is proposed for the purpose of
calculating three-dimensional absorbed dose dis-
tributions of tumors and adjacent tissues, and
neighboring organs. The absorbed dose distribu-
tion due to the algorithm is given by convolution
of the three-dimensional dose matrix for a unit
cubic voxel containing unit cumulated activity,
with the three-dimensional matrix of the cumu-
lated activity distribution given by the same voxel
size above.

The dose calculation algorithm does not depend
upon the source size, the source shape, and the

nonuniform and irregular activity distribution. In
addition, it can exceedingly decrease computation
time compared to other calculation algorithms.

Computer simulations were performed using the
MIRD thyroid phantom for 32P, 90Y, 131] 186Re.
and 188Re that appear promising for radioimmuno-
therapy, and their results verified the validity of
the proposed calculation algorithm and high
accuracy of the calculations.

Key words: Internal dosimetry, Three-dimen-
sional dose distribution, Nonuniform activity
distribution, Dose point kernel, Radioimmuno-
therapy.
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