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A new method for automatically determining the original isocenter in radiotherapy
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Abstract: Objective To propose a method fo rautomatically determining the original isocenter in radiotherapy by delineating
the structure of marked points (hereinafter referred to as the new method), and to test its application value by comparing it
with the conventional method. Methods The CT images of 40 patients with abdominal tumors who received radiotherapy
were selected, in which the marked points appeared in the first or second CT slices, 20 cases in each. The original isocenter
was manually determined by conventional method through the cross positioning tool of Eclipse planning system, and then the
new method was used to automatically determine the original isocenter by automatically delineating the structure of marked
points and calculating the position. The difference of coordinates between the original isocenters determined by the two
methods was analyzed. In addition, the structure of marked points was manually delineated. Results Compared with
manually delineated structure of marked points, the Dice similarity index (DSC) value of marked points automatically
delineated in the second CT slice in 20 cases was (0.794+0.06). The mean values of the absolute values of the deviations in 40
cases were 0.04 cm and 0.05 cm in the left-right direction (x-axis) and ventral-dorsal direction (y-axis), respectively. In the 20
cases with marked points appearing in the second CT slice, the mean, standard deviation, maximum and minimum values of
the absolute values of z-axial (head-foot directional) deviations were 0.22, 0.03, 0.26 and 0.16 cm, respectively. Conclusion
The proposed method can quickly and accurately calculate the original isocenter coordinates in radiotherapy. Especially when
the marked points appear in the second CT slice, it can effectively make up for the defects of conventional methods.
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Figure 1 Three marked points appearing in two consecutive CT slices, with a slice thickness of 5 mm
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Figure 2 Algorithm processing
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Figure 3 CT slices with marked points (the red represents manual delineation, and the yellow represents automatic delineation)
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