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Sensitivity of 3 kinds of intensity-modulated radiotherapy techniques to setup errors

in radiotherapy for nasopharyngeal carcinoma
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Abstract: Objective To compare the sensitivity of different radiotherapy techniques to the setup errors in the radiotherapy for
nasopharyngeal carcinoma (NPC), including static intensity-modulated radiotherapy (S-IMRT), dynamic intensity-modulated
radiotherapy (D-IMRT), volumetric-modulated arc radiotherapy (VMAT). Methods Seven NPC patients were selected, and for
each patient, 3 plans with consistent optimized objective function were designed, including 9-field S-IMRT, 9-field D-IMRT,
and dual-arc VMAT. After the verification plans were generated based on ArcCheck, the isocenter of ArcCheck was moved 1,
2, 3,4, 5 mm in three-dimensional directions (X, Y, Z) for simulating the setup errors, and the dose distributions in those plans
were re-calculated. SunNuclear patient QA software was used to compare re-calculated dose distributions with the dose distribution
of isocenters. The absolute dose passing rate ( 7y, ) of different radiotherapy plans with different setup errors were acquired based
on gamma analysis (3 mm/3%), and the 7., in X (lateral), Y (longitudinal), Z (vertical) directions was compared by one-way
ANOVA to obtain the sensitivity of different radiotherapy techniques to setup errors in radiotherapy for NPC. Results In X and
Y directions, y,, of VMAT was significantly higher than that of S-IMRT and D-IMRT, while in Z direction, y,, of VMAT was
obviously lower than that of S-IMRT and D-IMRT. No statistical differences between S-IMRT and D-IMRT were observed in
v, in three-dimensional directions. Conclusion For NPC, S-IMRT and D-IMRT show a similar sensitivity to setup errors, but
VMAT was more sensitive in Z direction, less sensitive in X and Y directions as comparison with S-IMRT and D-IMRT.

Keywords: nasopharyngeal carcinoma; static intensity-modulated radiotherapy; dynamic intensity-modulated radiotherapy;

volumetric-modulated arc radiotherapy; setup error; sensitivity
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VMAT: Volumetric-modulated arc radiotherapy; S-IMRT: Static intensity-
modulated radiotherapy; D-IMRT: Dynamic intensity-modulated radiotherapy
1 REEEEARE v
Fig.1 Absolute dose passing rate ( v;; ) of different intensity

modulated radiotherapy techniques
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