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Setup Error in Intensity Modulated Radiotherapy for Nasopharyngeal
Carcinoma by Kilo-Volt Cone-Beam Computed Tomography
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ABSTRACT Objective: To analyze the setup errors by KV-CBCT in nasopharyngeal carcinoma treated with Intensity Modulated
Radiotherapy to provide the reference for calculate safety margins of PTV with CTV. Methods: 30 patients with nasopharyngeal
carcinoma who had received kilovoltage cone-beam computed tomography (KV-CBCT) and treated with IMRT were selected. The
acquired images of KV-CBCT were compared to establish CT images with calculated setup errors of X-axis, Y-axis and Z-axis. Results:
All the patients received the 168 KV-CBCT scans. The overall setup errors were below -0.15+ 1.43 mm in X-axis, 0.20+ 1.58 mm in
Y-axis and -0.21% 1.65 mm in Z-axis; The margins required for CTV-PTV were calculated 3.1 mm, 3.3 mm and 3.4 mm, respectively,
according to the Van Herk formula. Conclusion: The application of KV-CBCT imaging system on the margin of CTV-PTV can measure
and reduce the setup errors by correcting online.
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Table 1 The rusults of 30 patients’ setup error on three directions

X-axis Y-axis Z-axis
Mean -0.15 0.20 -0.21
Std.Deviation 1.43 1.58 1.65
Maximum 6.50 3.10 6.30
Mninmum -5.70 -7.50 -9.00
Median -1.00 1.00 -3.00
< 3mm 85% 89% 81%
3 mm-5 mm 11% 9% 12%
>5 mm 4% 2% 7%
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