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Estimation of absorbed dose to critical organs of a pregnant female
from MDCT of the chest using the MCNP code

Abstract :

The absorbed radiation dose to some important internal organs (such as
the brain, lungs, thyroid gland, heart, breasts, ovaries, pelvis, and uterus)
was calculated for a digital phantom simulating a pregnant female body
during the first three months of pregnancy, with standard dimensions (173
cm tall, 55 kg weight, and an average uterus size of 76 mm3). The primary
objective of the study was to focus on the dose to the uterus (fetus), given
the fetus's sensitivity to radiation during its early stages of development.
It was also important to calculate the absorbed radiation dose to other
important maternal organs for the fetus's growth, development, and
formation (thyroid gland and heart), as any disturbance in the function of
these organs would directly expose the fetus to serious problems during
its development. The study was conducted using radiation simulation
according to the MCNPX code, and a multi-detector computed
tomography (MDCT) scan (X-ray) of the chest area was performed. The
results showed that the radiation dose received by the fetus during the
radiography process did not exceed (4.83 x 10~° Gy) at the highest
value of the time exposure current, (1=300 mA.s), which is less than the
permissible fetal dose (5 mGy) permitted by the World Health
Organization and the International Committee on Radiological Safety
(ICRP), which is considered safe, and thus the fetus is protected from the
direct effects of radiation. We noted that the highest absorbed radiation
dose was in the heart (28.32 mGy), breasts (11.7 mGy), and thyroid gland
(1.35 mGy). Although the absorbed radiation dose in the mother's thyroid
gland and heart was large compared to the rest of the organs, it remained
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within the limits of the permissible radiation dose during computed
tomography (CT) scans (100-200 mGy), thus the fetus is also protected
from the potential secondary risks resulting from the effect of radiation on
the mother's organs (directly responsible for the formation, growth, and
development of the fetus).

Keywords:
Fetal radiation dose — MCNP code — MDCT — Phantom.
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