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Dose Evaluation of Childhood Leukemia in Total Body Irradiation
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Abstract

Total body irradiation in the treatment of childhood leukemia, which is one of the pre-treatment with stem
cell transplantation is being used, the current organization using compensators are treated. However, under the
terms of the compensator organization long-term impact on the human body, it is difficult to assess directly.
In this study, we use the mathematical simulation of radiation exposures body energy and the distance to the
crew and the patient (source surface distance, SSD), and patients with tissue compensators change of the
distance along the body of the organ doses were evaluated. As a result, the surface dose of energy 4 MV, SSD
280 cm, tissue compensators and the patient when the distance 30 cm 5.84 G / min showed the highest levels.
In addition, patients with tissue compensators and the distance apart when 30 cm TBI represents the ideal dose
distribution was found.
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Table 1. Composition of the tissues for the phantoms.

Percent by weight

Elemen

t Brain Lung Liver Digestion Skin Muscle Testis Ovary nigfe kidney
H 10.7 10.3 10.3 10.6 10 10.2 10.6 10.5 10.5 10.3
C 14.5 10.5 18.6 11.5 20.4 14.3 9.9 9.3 25.6 13.2
N 2.2 3.1 2.8 2.2 4.2 43.4 2 2.4 2.7 3
0 71.2 74.9 67.1 75.1 64.5 71 76.6 76.8 60.2 72.4
Na 0.2 0.2 0.2 0.1 0.2 0.1 0.2 0.2 0.1 0.2
P 0.4 0.2 0.2 0.1 0.1 0.2 0.1 0.2 0.2 0.2
S 0.2 0.3 0.3 0.1 0.2 0.3 0.2 0.2 0.3 0.2
cl 0.3 0.3 0.2 0.2 0.3 0.1 0.2 0.2 0.2 0.2
Ka 0.3 0.2 0.3 0.1 0.1 0.4 0.2 0.2 0.2 0.1
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Table 2. Volume and Density of Phantom

Organ Volume(cr) Density(g/cm)
Brain 1.04 1194
Lung 0.260 980
Digestion 1.03 439.14
Liver 1.05 562
Skin 1.09 514.74
Muscle 1.03 7547.568
Testis 1.04 1.57
Ovary 1.05 1.66
Kidney 1.05 111.12
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FaAde e 5838 5.837, 5838, 5837, 5.4
Gy/min o2 uERstth SSD7F 320 cm ol A& 4.997,
4994, 499, 4997. 5041 Gy/min °.2 uEehyith
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Table 3. Estimation of the absorbed dose of normal organs [unit = Gy/min]
Energy SSD(em)  Custom(cm) gentile digestion lung brain liver kidney
3 0.00237 0.3331 0.1776 0.7959 0.419 0.0684
5 0.0024 0.3304 0.1779 0.8006 0.4172 0.0664
280 7 0.0024 0.3308 0.1782 0.8015 0.415 0.0685
10 0.0024 0.3186 0.178 0.8058 0.4181 0.0647
30 0.0024 0.3318 0.1792 0.7977 0.4214 0.0666
3 0.0017 0.2956 0.1541 0.8163 0.3808 0.067
5 0.0018 0.2961 0.1548 0.8161 0.3773 0.0665
4 MV 320 7 0.0019 0.2951 0.1543 0.8172 0.378 0.0661
10 0.0017 0.2937 0.154 0.8143 0.3776 0.0665
30 0.0017 0.2976 0.1547 0.813 03798 0.0689
3 0.0032 0.2451 0.1397 0.6611 0.3202 0.0488
5 0.0032 02438 0.1405 0.6616 0.3177 0.0491
360 7 0.0033 0.2348 0.1397 0.6602 0.3185 0.0492
10 0.0032 0.2422 0.1396 0.6597 0.3181 0.048
30 0.0032 0.2472 0.1409 0.6599 0.3247 0.0478
3 0.0018 0.2169 0.1442 0.7172 0.3166 0.0251
5 0.0018 0.2179 0.1442 0.7143 0.3155 0.0519
280 7 0.0021 0.2171 0.1449 0.7185 0.3129 0.0520
10 0.0018 0.2196 0.1456 0.7238 0.3152 0.0516
30 0.0018 0.2173 0.1445 0.7201 0.3081 0.0531
3 0.001 0.2014 0.128 0.6235 0.2668 0.0423
5 0.001 0.2016 0.1279 0.6268 0.2667 0.0421
10 MV 320 7 0.001 0.1995 0.1279 0.6245 0.267 0.0418
10 0.001 0.1999 0.1272 0.6266 0.2666 0.0428
30 0.001 0.2038 0.1278 0.6297 0.2647 0.0426
3 0.001 0.2083 0.1195 0.6286 0.256 0.0416
5 0.001 0.2076 0.1191 0.6273 0.258 0.0416
360 7 0.001 0.2093 0.1201 0.6254 0.2564 0.0414
10 0.001 0.2091 0.12 0.6231 0.2594 0.0417
30 0.001 0.2114 0.1202 0.6226 0.2604 0.0407
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