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[ Abstract] Objective To explore the radiation dose from body <y-knife treatment to the non-
targeted region’s sensitive organs before and after shielding. Methods 20 patients suffering tumors less
than 5 c¢m were selected. Calibrated thermoluminescence dosimeters ( TLD) were placed above the
sensitive organs, such as lens, thyroid gland and sexual gland, to measure the radiation dose received
before shielding. Different plans were prepared for the patients with lung and renicapsule tumors using
calibrators of different size. Radiation dose was measured by the aid of water phantom. For selected lung-
tumor treatment plan, the radiation doses were measured at the same location on the water phantom shielded
with and without 1, 2 and 4 cm lead, respectively. Results The maximum doses were 1 023.3 mGy for
lens, 1 235.7 mGy for thyroid gland and 1 176.8 mGy for sexual glands after treatment, respectively,
being higher on the left site than the right. The radiation doses to the sensitive organs were higher for the
water phatom with more tartgted points, decreasing by 55% —91% after being covered with 1, 2 and 4 ¢m
lead shieldings. There were significant differences in doses received before and after lead shielding (¢ =
14.4,12.9, 13.3, P<0.05). Conclusions In the course of body <y-knife treatment, the additional
factors would increase the dose to the sensitive organs. Therefore, it is necessary to provide lead shielding
protection to the teenagers and adults with fertility when they undergo body <y-knife treatment. Trial
registration Chinese Clinical Trial Registry, ChiCTR-O0C-16008259.
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Table 1 Radiation dose to sensitive organs in non-treated parts( mGy,x +s)

o s HIR bR A R 2 M AR v A
Zef et il 5 ‘Y 5 &
i 5 1018.3£9.2 998.7+8.3 1232.7+6.9 780.9+7.3 825.6 +6.2 762.8 5.8 790.4 +4.9
JiF I 10 935.7+8.7  912.5+5.9 998.5+4.6  868.3 +6.9 899.6 +8.2 853.1+7.2 858.9 +6.9
[=gl i 5 885.2+7.9  873.6+6.2 926.3+8.3 1125.7+9.2 1172.6+7.1 1082.4=+8.1 1115.6£7.6
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Table 2 Doses to sensitive organs of patients with lung tumors using different number of targets on water phantom (mGy, x £s)
, " MR R AA - 2 M AR A7 M0 A
AR I = R R
Ze A 5 i L i
5 5 465.3 £6.7 442.8 +4.9 547.5 7.7 398.6 4.9 425.5+7.2 377.6 £6.6 401.9 7.1
10 5 557.5 +£5.8 532.1+£6.0 668.6 £5.2 529.2 +£7.2 565.3 £6.5 499.5 +5.3 536.6 £5.8
15 5 976.3 £5.3 957.4£6.2 1165.6+9.4 725.6 £3.7 781.4 £5.9 706.3 £6.8 745.9 £5.9
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Table 3 Doses to sensitive organs of patients with adrenal tumors using different number of targets on water phantom (mGy, x +s)

W IR AT R ZE MR AR
s il 5 % [ %
5 5 387.3+£6.6 375.5+£5.3 465.8 +£8.2 558.4 £4.5 572.8 £6.7 514.4 £7.9 543.5+8.3
10 5 445.2 £5.3 423.7 £6.2 506.7 £7.1 542.6 £6.4 574.7 £4.8 511.3+£7.6 546.7 £5.2
15 5 829.6 £5.5 814.2+7.0 878.9+8.4 1100.3+9.1 1146.4+8.5 1052.6+5.8 1098.5+7.6

R4 KBR AR RS A URER B S B AR AR AT R (mGy ,x £5)

Table 4 Doses to sensitive organs in non-treated parts with and without lead block on water phantom (mGy, x +s)
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4 em* 5 117.2+7.0 99.3+3.8 128.2+6.5  78.2x4.4  108.2x5.8 65.8+5.2 86.5+6.9
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