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The results of direct measurement of radioactive iodine contents in thyroid

gland were used for development of a method for reconstruction of doses of

radiation to thyroid gland in cases when the measurements were not performed in

1986. With this purpose, published results on absorbed dose evaluations based

upon direct measurement of iodine-131 in thyroid gland in 31,000 inhabitants of

Kaluga, Bryansk and Tula Regions in Russia, and in 130,000 inhabitants of Gomel

and Mogilev Regions in Belarus were analyzed.

A model was developed allowing to obtain a retrospective evaluation of

doses of radiation to thyroid gland, both individual and mean values for a

settlement. Mean dose values to exposed population of each Russian settlement

where the density of soil contamination with cesium-137 exceeded 0.1 Ci/km2

(3,7x109 Bq/krr»2) using the model were evaluated. The collective dose from

internal exposure of thyroid gland to iodine radionuclides equals to 234 thousand

person-Grays for the population (3,674,000 persons) of contaminated territories of

7 Russian regions (Bryansk, Tula, Kaluga, Orel, Ryazan', Kursk and Leningrad). It

may result in about 700 cases of radiation induced thyroid gland cancers during

the period of entire life after the irradiation. Maximum values of collective doses

are found to be in Bryansk and Tula Regions, where about 280 and 270 cases

(respectively) of radiation induced thyroid gland cancers should be expected. The

main part of the predicted cases of the thyroid gland cancers should be expected

in those persons who were children or adolescents in April and May 1986.

The linear dependence was found between the dose of radiation to thyroid

gland and the frequency of thyroid gland cancers revealed up to the end of 1994

in children and adolescents in Bryansk Region.

The retrospective evaluations of individual doses of radiation to thyroid

gland were made in 30 out of 56 children

and adolescents (the age at the moment of exposure) with the established

diagnosis of thyroid gland cancer, who had resided in the contaminated territories

of Bryansk Region in May and June 1986. In 14 cases out of 30 (47 %) the most
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probable values of individual doses were found to be between 200 mGy and 2,700

mGy, while in the rest 53 % cases the most probable individual dose values were

of 50 mGy or less. It is worthy to note that typical distribution of individual doses in

total population of children residing in the contaminated territories, but without

cancer of thyroid gland, is different in character: in the majority of children doses

of radiation (below 200 mGy) are relatively low and only in the minor part of them

the doses exceeded 200 mGy.

At present, the work is being performed to further retrospectively evaluate

doses of radiation to thyroid gland in persons with established abnormalities of the

gland.

52


