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Abstract

Embryo and fetus in the uterine is sensitive to ionizing radiation in the whole
period of pregnancy prior to birth. Owing to the high sensitivity of the fetus to
ionizing and non-ionizing radiation, protecting the pregnant woman and her
fetus would be a major challenge. However, many pregnant women are affected
(un)consciously by ionizing radiation. In the present study, due to the
increasing rate of absorbing rays by the intrauterine and high sensitivity of the
fetus to such rays, all phantoms of a pregnant woman in different ages of
pregnancy (third month, sixth month, ninth month) were simulated by the
MCNPX computer code for calculating the dosimeter of the pregnant woman.
The simulated phantoms include the fetus and also the changes generated in the
mother's organs due to the pregnancy and constant growing of the fetus in
different stages of the pregnancy. The received dose of radiation by the fetus
during the lung scan of the mother was respectively 1/8, 0/68 and 0/51 mGy at
3, 6 and 9 months gestation. The extent of the received dose by the fetus was
less than 1 mGy, which is the permitted amount for the fetus according to the
ICRP at 6 and 9 months gestation. Bear in mind that the received dose at 3
months gestation is more than that for the fetus, and the pregnant woman
should be aware if the scan is necessary. Given that, the calibrated radiation
dose rate of 30 patients examined at the Nuclear Medical Center for Imam
Hussein Hospital in Shahrood by the gas detector BICRON surveyor 2000™
model with a standard source **’Cswas measured for the lung-scanning of all
the pregnant patients via *™Tc — MAA . The extent of radiation dose from the
pregnant patients, who received **™Tc — MAA for lung imaging, was 1/6 micro
Sv per hour in a 25cm distance from patients experimentally achieved. It is
worthy of note that the radiation dose was calculated 1/8 micro Sv per hour by
the MCNPX-simulated code.

Keywords: fetus, exposurs, pregnant woman, lung scan, simulation, *°™Tc — MAA
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