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Development of 2.5D Electron Dose Calculation Algorithm
Byung Chul Cho, Young Eun Ko, Do Hoon Oh, Hoonsik Bae

College of Medicine, Hallym University
Dept. of Radiation Oncology, Kangdong Sacred Heart Hospital

In this paper, as a preliminary study for developing a full 3D electron dose calculation
algorithm, We developed 25D electron dose calculation algorithm by extending 2D pencil-beam
model to consider three dimensional geometry such as air-gap and obliquity appropriately.

The dose -calculation algorithm was implemented using the IDL5.2(Research Systems
Inc.,USA). For calculation of the Hogstrom’s pencil-beam algorithm, the measured data of the
central-axis depth-dose for 12 MeV(Siemens M6740) and the linear stopping power and the
linear scattering power of water and air from ICRU report 35 was used. To evaluate the
accuracy of the implemented program, we compared the calculated dose distribution with the
film measurements in the three situations; the normal incident beam, the 45° oblique incident
beam, and the heam incident on the pit-shaped phantom.

As results, about 120 seconds had been required on the PC(Pentium II 450MHz) to calculate
dose distribution of a single beam. It needs some optimizing methods to speed up the dose
calculation. For the accuracy of dose calculation, in the case of the normal incident beam of the
regular and irregular shaped field, at the rapid dose gradient region of penumbra, the errors
were within =3 mm and the dose profiles were agreed within 5%. However, the discrepancy
between the calculation and the measurement were about 10% for the oblique incident beam and
the beam incident on the pit-shaped phantom.

In conclusions, we expended 2D pencil-beam algorithm to take into account the three
dimensional geometry of the patient. And also, as well as the dose calculation of irregular field,
the irregular shaped body contour and the air-gap could be considered appropriately in the
implemented program. In the near future, the more accurate algorithm will be implemented
considering inhomogeneity correction using CT, and at that time, the program can be used as a

tool for educational and research purpose..
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