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Original article

Study of accuracy of irradiation dose calculation algo-
rithms between Monte Carlo method (MC) and Pencil
Beam Convolution method (PBC) in heterogeneous phan-
toms.

Joetsu General Hospital, Department of Radiotherapy ;
Radiological technologist!’, Radiologist?’, Juntendo Uni-
versity, Graduate School of Medicine, Medical Physics for
Advanced Radiotherapy ; Medical physicist?, Hiroshima
University, Graduate School of Biomedical & Health Sci-
ences ; Medical physicist

Takahiro Yamagishi?, Satoru Sugimoto®, Shuichi Ozawa?,
Ryuta Baba!), Katsuichi Tokuyama!, Hiromasa Takato!,
Kazuyu Ebe?

Objective : This study was to compare an accuracy of
calculation algorithms between Monte Carlo
method (MC) and Pencil Beam Convolution
(PBC) in heterogeneous phantoms for lung cancer.

Study design : We calculated the dose distribution by MC
and PBC in a heterogeneous phantom of water
equivalent phantom with films.

Results : Calculation with PBC tended to overestimate by
maximum of 11% compared to that with MC in
the on-axis dose. Calculation with MC was almost
identical in all regions. Calculation with those two
methods were consistent within 2% in the region
of water equivalent established electron equilibrium.

Conclusions : When evaluating the lung dose of lung can-
cer, it is necessary to consider selecting MC calcu-
lation algorithms. Because there is around 10%
significant difference between MC and PBC.
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