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In September 1987, an accident involving the stealing and breaching of a Cs-137 teletherapy
source in Goiania, Brazil, resulted in the contamination of several children and adults. Some of
these individual had high levels of contamination, allowing the retention of Cs-137 to be studied
for 5y after the accident.

An improved biokinetic model for Cs was developed based on an analysis of the data of
seventeen children, l-10y old, 10 adolescents, four females and six males, 15 adult men and
15 adult women. The transfer of Cs-137 from mother to fetus through the placenta was estimated
from data from two pregnant women. The retention of Cs-137 in one of the babies that was born
with measurable activity was also included in this study.

In addition to the data on Cs-137 retention from the individuals contaminated in the Goiania
accident, data from a study on the metabolism of Cs-137 in immature, adult and aged Beagle
dogs and data from the literature were used in the formulation of the Cs-137 biokinetic model
presented. The whole-body retention of Cs is described by the sum of three exponential terms,
the first one representing the fast clearance of Cs from plasma in the urine, the second one
reflecting the turnover rate of Cs in the tissues and organs of the body and the third one
representing the very long retention in the subcellular fraction in the skeletal muscle tissue. The
retention model is based on a step function of body weight. When compared to this model, the
ICRP publication 56 (1989) biokinetic model for the retention of Cs-137 underestimates the
effective dose for the 2-5y old children, and overestimates the dose for infants, adolescents and
adults.
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