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Efficacy of "perfect gradient' lung shielding technique in total body irradiation: an analysis of

20 cases

DONG Jie, CHEN Hai, LIU Xiaodong, DENG Sufen

Radiotherapy Center, General Hospital of Guangzhou Military Command, Guangzhou 510010, China

Abstract: Objective To analyze the effect of the "perfect gradient" method for lung shielding in 20 patients receiving total
body irradiation (TBI). Methods For 20 patients scheduled for TBI, the lung block was precisely cut under the control by a
computer according to the simulator image of each patient to ensure the consistency among the projection direction of X-
ray, the gradient of the lung block, and the skin projection of lungs. The lung block was positioned and fixed with a high
precision using a two-point localization method, and the result was compared with that of manually prepared lung blocks.
Fractionated TBI with 6 MV X-Ray of the anterior- posterior fields was administered in the 20 patients. Based on the
monitoring results, the results of lung shielding and the dose uniformity were calculated. Results The measured absorbed
doses in different regions of the body met the clinical requirements in all the 20 patients. The "perfect gradient" method
resulted in a much higher positioning accuracy and a lower relative standard deviation than the conventional manual method
both in the head-feet and the left-right orientations. Conclusion The "perfect gradient" method for preparing and positioning
of the lung block can effectively improve the precision of lung shielding in TBI, obviously reduce the impact of the physical
penumbra and positioning error on dose distribution, and allows better quality control than the conventional manual method.
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Fig.1 Illustration of lung shielding with the ""perfect gradient' method
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Tab.1 Comparison of lung shielding positioning error between conventional

method and the "perfect gradient' method (2=20, cm)

Method Head-feet orientation Left-right orientation
1.27+0.38 1.30+0.44
Conventional method
(RSD=29.9%) (RSD=33.8%)
0.83+0.20 0.87+0.17
"Perfect gradient" method
(RSD=24.1%) (RSD=19.5%)
P value 0.000 2 0.002 5

RSD: Relative standard deviation
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Tab.2 Comparison of the prescribed and measured doses at different anatomic sites

Anatomic site Prescribed dose/cGy Measured dose/cGy Difference/%
Lens - 142.4+13.3 -

Lung 700.0 712.2+20.4 +1.74
Abdomen 900.0 900.0 -

Knee 900.0 944.6+31.9 +4.75
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