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Calculating the absorbed dose values in the uterus and some
surrounding organs during the three stages of pregnancy using CT

scan

Abstract :

In this study, the absorbed dose in some internal organs (the uterus and
some surrounding organs) of a pregnant woman was calculated (a
digital phantom was designed with standard dimensions with the size of
the uterus being adjusted at each stage to suit the gestational age)
using the Monte Carlo method (radiation simulation using the MCNP
code). The digital models were subjected to radiographic imaging using
CT Scan technology in the chest area (lungs), specifically the MDCT

multi-detector computed tomography device, within the radiographic

68



VI eJM\Mu e daaly Aaa

Gga i v o] ool O30 2026 sls 1 1) 48 Alaal

imaging protocols. The intensity of the applied current was (1mA) during
a time of (1 Sec), which is conventionally called the time exposure
current, given in units of (1 mA/s). The value of the photon energy of
the incoming radiation beam was (E=120 keV), and the voltage was
(V=120 kV). The number of slides in the device was 128 slides. The
results showed that the radiation dose received by the fetus during the
ultrasound scan was safe, not exceeding (9.01 x 1077 Gy), which is
below the danger level (100-200 mGy). Furthermore, the variation in
fetal radiation dose during pregnancy revealed a clear correlation
between the dose received and gestational age. The fetus received the
highest radiation dose during the last trimester, which was higher
compared to the dose received during the first and second trimesters.
Additionally, the increased fetal size during the last trimester caused
partial obstruction of the kidneys, which in turn led to a decrease in the
radiation dose received by the renal region during the final stages of

pregnancy.
Keywords:

Fetal radiation dose — MCNP code — CT scan — Radiation simulation.
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