Jose determination in pediatric interventional cardiology
procedures: Monte Carlo approach
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e number of pediatric interventional cardiology procedures has increased in recent years
However, with this dose increase to pediatric patients, it is necessary to monitor the
jation doses, for their safety. In this work, the dose in organs and tissues of pediatric
lents were evaluated, during an interventional cardiology procedure. The MCNPX Monte
lo computational code (version 2.7.1), coupled with virtual anthropomorphic phantoms
ildren of both genders of 5 years old) [2], was used to model the cardiac interventional
ogy procedure. The evaluation of medical and occupational exposures was performed
the conversion coefficients to equivalent (CCyy) and effective (CCg) doses, normalized
e dose-area product (DAP). The image parameters used to generate the spectra were 80
100 kVp X-ray tube voltages, 4 mmAl beam filtration and anode angle of 12°. In addition
hese parameters, five angiographic projections (PA, LAO25, RAO25, LAO90, CRANG60),
kin distance greater than 50 cm and field of view of 10 x 10 cm* were used in the
tions. The results obtained pointed out that the highest values of CCy and CCg, of the
died individuals were obtained when the X-ray tube was operated at 100 kVp. For this tube
ltage, the organs and tissues that most contributed to the CCg: of the physician were: red
e marrow (39%), breasts (12%), lungs (12%), thyroid (10%) and stomach (7%) , whereas
the patient, the lungs (29%), stomach (27%), liver (13%), colon (9%) and red bone
row (9%) presented the highest contributions. The E/DAP results for the occupational
yosure indicated that the most critical projection was LAO25 (0.05 uSv/Gy.cm?80 kVp -
0 uSv/Gy.cm*/100 kVp). The highest E/DAP values for medical exposure were calculated
the RAO25 projection (0.4 mSv/Gy.cm?80 kVp - 0.5 mSv/Gy.cm?/100 kVp). Therefore,
ts showed that changing the beam angulation has an important effect on the exposure

all studied individuals.
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