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Off-line correction for cone-beam CT setup errors of lung cancer

LIU Hong-yuan, PENG Wei, YANG Rui, LIANG Zhi-wen, LI Qin, PENG Zhen-jun
Cancer Center, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430023, China

Abstract: Objective To measure the setup errors of patients with lung cancer by using cone-beam CT (CBCT) and to study on
the off-line correction for CBCT setup errors of lung cancer. Methods Totally, 21 patients with lung cancer were selectde. Before
radiotherapy, each patient accepted a CBCT scan each day. After the registration with the planning CT, the setup errors from three
directions, left-right (LR), anterior-posterior (AP), superior-inferior (SI) were recorded and the planning target volume (PTV)
margin was calculated. Two kinds of off-line correction strategies for CBCT setup errors were simulated, correcting the position
of treatment couch by the setup errors of image guidance in the first treatment (MZ1) and image guidance in the first three treatments
(M2), and resetting the treatment isocenter markers on the thermoplastic mask according to the isocenter laser. The setup errors
after the corrections of different strategies were analyzed. Results Without image-guidance, the setup errors of patients with lung
cancer in the directions of LR, AP and SI were respectively (-0.40+1.91) mm, (-0.71£0.38) mm, (-1.37+0.94) mm, and the
corresponding PTV margins were respectively 5.49 mm, 4.31 mm, 8.96 mm. With two kinds of off-line corrections, the setup
errors of M1 in the directions of LR, AP and SI were respectively (0.13+£1.91) mm, (-0.57+0.38) mm, (1.06£0.94) mm, and those
of M2 were respectively (0.05+1.91) mm, (-0.11+0.38) mm, (0.52+0.94) mm. The ccorresponding PTV margins of M1 were
respectively 4.82 mm, 4.11 mm, 7.60 mm, and those of M2 were respectively 4.04 mm, 1.60 mm, 3.28 mm. Conclusion The
off-line correction reduces the setup error and PTV margin, improves the treatment efficiency without affecting the treatment
quality.

Key words: lung cancer; intensity- modulated radiotherapy; cone-beam CT; image guidance; setup error; planning target
volume margin
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Tab.1 Setup errors after different corrections (mm)

. Anterior- Superior-
Method Left-right . o
posterior inferior
None -0.40+£1.91 -0.71+0.38 -1.3740.94
M1 0.13+1.91 -0.57+0.38 1.06+0.94
M2 0.05+1.91 -0.11+0.38 0.52+0.94
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Tab.2 Planning target volume margin after different

corrections (mm)

. Anterior- Superior-
Method Left-right . .
posterior inferior
None 5.49 431 8.96
M1 4.82 411 7.60
M2 4.04 1.60 3.28
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Fig.2 Distribution of setup errors
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