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Application of chest positioning reference line combined with infrared positioning system
intensity-modulated radiotherapy for nasopharyngeal carcinoma

YANG Xiaomei, CHU Kaiyue, JIN Jianhua, GE Yun, WU Jianting, ZHAO Yongliang
Department of Radiation Oncology, Nantong Tumor Hospital, Nantong 226361, China

Abstract: Objective To verify whether the chest positioning reference line combined with an infrared positioning system
(OPS) helps to reduce the linear and rotational errors in intensity- modulated radiotherapy (IMRT) for nasopharyngeal
carcinoma (NPC). Methods Sixty NPC patients were randomized into two groups to receive IMRT with two positioning
strategies using chest positioning reference line combined with OPS (30 cases) or conventional positioning (30 cases). All the
patients were immobilized with thermoplastic head-and-shoulder mask. Before the scanning, the patients with chest positioning
reference line combined with OPS were asked to lie on the positioning bed in a supine position adjusted according to the
position of the thermoplastic mask and the head-and-shoulder fixation plate; the chest reference line was determined and then
traced with OPS positioning balls. In patients with conventional positioning, the position of the patients was adjusted according
to the reference lined defined by the position of the body relative to the fixation plate. Intensity-modulated treatment plans
were carried out using the treatment planning system (TPS) after contrast CT scans. The linear and rotational errors of the two
positioning methods were analyzed using kilovoltage cone- beam CT scans. Results The linear and rotational errors of
positioning in the right-left (X), superior-inferior (Y), and anterior-posterior (Z) directions were calculated in the two groups
using the bone registration and gray plus rotation registration algorithms. The linear errors in X, Y, and Z directions were (-0.21+

1.13), (0.14% 0.90), and (-0.31£1.12) mm in chest reference line group, and were (-0.59+1.76), (0.76+1.60), and (-0.41+2.13)
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mm in conventional positioning group, respectively, and the errors showed significant differences between the two groups (P=
0.664 000, 0.000 038, and 0.421 000, respectively). The rotational errors in X, Y, and Z directions also differed significantly
between the two groups (0.23°+0.61° vs 0.85°+1.31°, P=0.000 150; 0.35°+0.42° vs 0.47°+0.61°, P= 0.054 200; and 0.11°+

0.72° vs 0.91°£1.32°, P=0.000 430, respectively). Conclusion The application of chest positioning reference line with OPS can

effectively reduce random errors in positioning of the patients for IMRT to ensure the accuracy and repeatability of positioning

and improve the precision of radiotherapy.
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Tab.1 Linear and rotational errors in positioning in 3 directions using chest reference line with OPS system

and conventional positioning

Linear errors (mm)/Rotational errors (°)

Group
X

Y 7

Chest reference line+OPS
Conventional positioning

P value 0.660/0.003

0.21£1.13/0.23+0.61

0.59+1.76/0.85+1.31

0.14+0.90/0.35+0.42 0.31£1.12/0.11£0.72

0.76+1.60/0.47+0.61 0.41+2.13/0.91+1.32

OPS: Infrared positioning system
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Fig.1 Linear error of conventional positioning and

positioning with chest reference line and OPS system
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Fig.2 Rotational error of conventional positioning and

chest reference line with OPS system
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