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Measurement and analysis of patients' set-up errors in CTVision images-guided radiotherapy
after breast cancer operation
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Abstract: Objective To research on the set-up errors of breast bracket combined with thermoplastic immobilization in precise
radiotherapy after breast cancer operation by applying the kV CT in CTVision image-guided radiotherapy (CTVision IGRT)
system. Methods Siemens CTVision image- guided linear accelerator treatments were respectively carried out for 10
postoperative patients with breast cancer. Breast bracket combined with thermoplastic immobilization was applied to undergo
CT scans with large aperture in CTVision IGRT system. Image-guidance was respectively conducted three consecutive times in
the three days before the treatment and once a week during the treatment. Set- up errors were obtained by two kinds of
registrations for the verified images and planning images of postoperative patients with breast cancer. And set-up errors of
osseous manual registration and skin marking tumor bed region registration were recorded. The differences of displacement

errors in left-right, head-foot and dorsum-abdomen directions were analyzed. Results Eighty CT scans with large aperture in
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CTVision IGRT system were carried out for 10 postoperative patients with breast cancer. The displacement errors of osseous

manual registration and skin marking tumor bed region registration in left-right direction were respectively (0.07+0.24) cm and

(-0.13+0.56) cm, and those in head-foot directions were respectively (0.05+0.26) cm and (-0.03+0.44) cm, and those in dorsum-

abdomen direction were respectively (0.07+0.11) cm and (0.19+0.20) cm. When the displacement errors were more than 5 mm

in three directions, patients would be positioned again or the treatment bed would be moved to make the corrected

displacement errors in three directions lower than those before correction. Conclusion The set- up errors of radiotherapy

studied by CT scans with large aperture in CTVision IGRT system are acceptable. And the osseous manual registration is better

than skin marking tumor bed registration, so osseous manual registration should be applied in the intensity- modulated

radiotherapy for postoperative patients with breast cancer. Breast bracket combined with thermoplastic immobilization has

satisfactory reproducibility and stability, lowering the rate of unsatisfactory positioning. The thermoplastic immobilization can

effectively reduce the set-up errors in dorsum-abdomen direction caused by respiratory motion. Breast bracket combined with

thermoplastic immobilization is a better fixed way for postoperative patients with breast cancer.

Key words: image-guided radiotherapy system; CTVsion; breast cancer; postoperative; intensity-modulated radiotherapy; set-

up errors
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Fig.1 Maximal displacement errors of osseous manual registration
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Fig.2 Maximal displacement errors of skin marking tumor

bed region registration
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