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Quality control of positioning membrane production and posture fixation in radiotherapy

ZHANG Shu-hui, YANG Jing-xian, CUI Guang-yu, MA Jun, TAI Shao-kang
Key Laboratory of Carcinogenesis and Translational Research of Ministry of Education/Department of Radiation
Oncology, Peking University Cancer Hospital & Beijing Institute for Cancer Research, Beijing 100142, China

Abstract: Objective Based on the thermoplastic positioning membrane production and positioning practice in radiotherapy, to
improve the positioning accuracy in the radiotherapy by analyzing the factors influencing position fixation and thermoplastic
positioning membrane production, and discussing on the best way for posture fixation in the radiotherapy for tumors in
different body regions and the considerations in positioning membrane production. Methods From June 2013 to January 2014,
37 patients with head and neck tumor treated by Varian TrueBeam1103 linear accelerator, and 99 patients treated by the Varian
RapidArc linear accelerator, including 56 patients with thoracic tumor and 43 patients with pelvic tumor, were selected. All
patients were scanned by kilovoltage cone-beam computer tomography (kV-CBCT) before the first radiotherapy. Afterward
patients were scanned once a week. The Offline Review software was applied to register the acquired CBCT images with
planning CT images. And the positioning errors and error distributions of iso-center positions on the axes of x (left-right), y
(belly-back) and z (head-foot) were analyzed. Results The systemic error (average) + random errors (standard deviation) in the
x, y and Z directions were respectively (0.98+0.79) mm, (0.96+0.86) mm, (1.13+0.99) mm for the head and neck tumor; (2.11+
1.56) mm, (1.52+1.22) mm, (2.50+1.68) mm for the thoracic tumor; (1.89+1.43) mm, (1.33+1.25) mm, (2.48+1.62) mm for the
pelvic tumor. The average positioning error of patients with head and neck tumor was less than 2 mm while that of patients
with thoracic tumor and pelvic tumor was less than 3 mm, fully meeting the requirement of positioning accuracy in intensity

modulated radiotherapy (IMRT). Conclusion The positioning membrane and position fixation technique play important roles
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in IMRT. The radiation therapy technologist can improve the repeatability and accuracy of patient positioning by the proper

thermoplastic positioning membrane production and positioning fixation for tumors in different regions, reducing the

positioning errors in IMRT, which has significant meanings for implementing accurate dose to target volumes in IMRT.

Key words: intensity modulated radiotherapy; thermoplastic positioning membrane production; positioning fixation; quality

control
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