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Fig. 2 Geometry used in the dose reconstruction
method
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Three dimensional Dose reconstruction based on transit dose measurement
and Monte Carlo calculation

Dahl Park, Inhwan Jason Yeo, Dae Yong Kim, Yong Chan Ahn, Seung Jae Huh

Department of Radiation Oncology, Samsung medical Center, School of Medicine,
Sungkyunkwan University

This is a preliminary study for developing the method of the dose reconstruction in the patients, irradiated by
mega-voltage photon beams from the linear accelerator, using the transit dose distributions. In this study we
present the method of three-dimensional dose reconstruction and evaluate the method by computer simulation.

To acquire the dose distributions in the patients (or phantoms) we first calculate the differences between the
doses at the arbitrary points in the patients and the doses at the corresponding points where the transit doses are
measured. Then, we can get the dose in the patients from the measured transit dose and the calculated value of
the difference. The dose differences are calculated by applying the inverse square law and using the linear
attenuation coefficient. The scatter to primary dose ratios, which are calculated by the Monte Carlo program using
the CT data of the patient (or phantoms), are also used in the calculations. For the evaluation of this method we
used various kinds of homogeneous and inhomogeneous phantoms and calculated the transit dose distributions with
the Monte Carlo program. From the distributions we reconstructed the dose distributions in the phantom. We used
mono—energy photon beam of 15MeV and Monte Carlo program EGS4. The comparison between the dose
distributions reconstructed using the method and the distributions calculated by the Monte Carlo program was done.

They agreed within errors of -4%~+2%. This method can be used to predict the dose distributions in the
patient

Key Words : dose reconstruction, transit dose, EPID, in vivo dosimetry, Monte Carlo
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