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The impact of irradiation field shape on isodose line deviation due to random

geometrical uncertainties in radiotherapy

Ryuta SASAMOTO

Department of Radiological Technology, Graduate School of Health Sciences, Niigata University

Key words : radiotherapy, irradiation field shape, PTV margin, random geometrical uncertainty, dose distribution

Abstract The planning target volume (PTV) on the radiotherapy plan is created by adding a margin (PTV margin) to
the volume in which tumor cells spread, for compensating the deviation of the isodose curve due to geometrical
uncertainties. In this study, the validity of van Herk's theoretical value (precise method, approximation method) was
evaluated for the purpose of examining the impact of the irradiation field shape on necessary PTV margin value. Seven
types of irradiation fields with partially convex to concave shapes were prepared, and the dose distributions were
calculated with the parallel opposed fields, using 4 MV X-ray and 10 MV X-ray data. Numerical simulation was carried
out to add geometrical uncertainties to the dose distribution, and the deviation of the isodose line (95% of the prescribed
dose) was compared with the theoretical value. The precise method was consistent with the simulation when the edge of
the irradiated field was flat, but inconsistency was observed when the irregularities of the irradiation field was increased.
Although the approximation method was found to be inconsistent in many cases, the range of inconsistency was smaller
than that of the precise method. When calculating the PTV margin, the influence of the irradiation field shape should be

taken into account.
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