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ABSTRACT

The number of patients worldwide undergoing diagnostic radiology is steadily increasing, and there is a
significant rise in the number of patients in neonatal intensive care units (NICU) undergoing general radiological
diagnostics. Newborns admitted to NICUs often have innate health vulnerabilities or are exposed to infections.
Because these neonates are highly sensitive to radiation, effective radiation management based on the ALARA
(As Low As Reasonably Achievable) principle is essential to minimize radiation exposure. This study aimed to
assess organ doses received by neonatal patients during radiological examinations using various software tools
(PCXMC, MCNP, ALARA-GR, and TLD experiments). Although these software tools allow for easy assessment
of organ doses, discrepancies in results present challenges in evaluating their accuracy. Consequently, organ dose
assessments were compiled under various conditions, such as the neonate’s position inside or outside the incubator
during chest or abdominal radiography. Research using ALARA-GR and PCXMC software revealed differences in
radiation exposure across various organs during chest and abdominal imaging, with O-year-old neonates showing
higher radiation sensitivity than 1-year-olds. To minimize radiation risks for neonates, it is essential to optimize
conditions within the incubator, utilize the canopy appropriately, and conduct targeted imaging rather than
unnecessary examinations.
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Table 1. Result of organ dose measurements during chest and abdomen radiographic examinations for neonates and

adults using five different organ dose assessment methods

\
Fo

Organs C hospital 1 yr Male 0 yr Male 0 yr Male 1 yr Male Hillgan MA  Hillgan MA
(LGy) in Incubator  Chest X-ray Chest X-ray ABD X-ray PCXMC TLD PCXMC
Thyroid 0.65 18 15 0 16.26 20.10 2.30
Thymus 2.58 12 23 1 23.24 24.10 31.50
Heart 4.15 12 17 2 20.21 29.00 49.20
Esophagus 5.68 6 10 2 1.88 14.60 12.50
Lung 11.57 10 15 3 15.81 21.30 21.60
Stomach 1.64 6 15 15 21.17 28.00 30.30
Liver 5.41 8 15 13 18.84 27.70 27.00
Bile 0.46 5 24 25 18.15 25.10 23.20
Kidney 16.09 2 9 9 7.03 12.20 7.50
Adrenals 14.64 3 6 5 7.04 15.00 8.00
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Fig. 1. Organ dose results during radiographic examinations utilizing the ALARA-GR program.
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