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Reconstructing primary entrance dose distribution based on transmission dose distribution
measured by two-dimensional array
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1. School of Physics and Technology, Wuhan University, Wuhan 430072, China; 2. Chinese Academy of Medical Sciences, Beijing
100021, China; 3. Center of Radiation Oncology, Cancer Hospital, Peking Union Medical College, Beijing 100021, China

Abstract: Objective To reconstruct the primary entrance dose distribution based on transmission dose distribution measured
at the plane of electronic portal imaging device. Methods SUN NUCLEAR Mapcheck2 and PTW OCTAVIUS Detector
1000% were used for measuring the transmission dose of fields with different sizes under different situations, with or
without phantom. The primary entrance dose distribution was calculated by a self-compiled algorithm, and compared with
the primary entrance dose distribution of three-dimensional water phantom with buildup-cap detector. Results The Gamma
method of 3 mm/3% vy criteria was used for evaluation. Both the passing rates of Mapcheck2 and OCTAVIUS Detector
1000 in the field were 100%. Conclusion The accuracy of primary off-axis ratio calculated by the developed algorithm
meets the clinical requirements. This algorithm could be further used for the dosimetric verification.
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Fig.2 Off-axis distribution of scattered transmission rate
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Tab.1 Passing rate of Gamma analysis for primary entrance dose distribution reconstructed from transmission

dose distribution measured by two—dimensional array

Mapcheck2 OCTAVIUS
Area
Point Passing point  Passing rate (%) Point Passing point  Passing rate (%)
Flat area 15 15 100 28 28 100
Penumbra 2 2 100 5 5 100
All 17 17 100 33 33 100
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