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Abstract
Children have a greater risk of developing lifetime cancer and other biological effects from ionizing radiation exposure
than adults. The aim of this study was to measure the absorbed dose received by lungs and heart in pediatric chest X-
ray examination using nanoDot optically stimulated luminescent dosimeter (OSLD). The X-ray system, Siemens Multix
Top was used. A pediatric phantom developed by using beeswax and polyurethane foam was exposed at 50 kVp, 52
kVp, 55 kVp, 57 kVp and 60 kVp, with fixed tube current-exposure time (3 mAs), which is normally used in pediatric
clinical chest X-ray examinations. The nanoDot OSLDs were placed in different parts in the thorax of the phantom
according to the position of organs in the chest area, which are lungs and heart. For lungs, absorbed dose
measurement nanoDot OSLDs were placed in the apex and base at three different depths. The phantom was exposed
three times for each kVp value, and the absorbed doses were measured in mGy. The findings show that the measured
absorbed dose to the heart increased with the increase in kVp. Overall, a 22% increase in absorbed dose to heart and a
29% increase in lungs with the increase in kVp was recorded. In addition, absorbed dose to the base of left and right
lungs was recorded higher up to 9% as compared to the apex of lungs. In conclusion, the absorbed dosage increases
with exposure, while the absorbed dose decreases with depth. It is necessary for the radiographer to select an
appropriate exposure setting based on the physical characteristics of the pediatric patient. © 2019 The Authors
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