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Accurate Dose Calibration Method for an Amorphous Silicon Electronic Portal Imaging Device
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Abstract: Objective To develop a suitable dose calibration method for amorphous silicon electronic portal imaging devices
(aSi-EPID) widely used for clinical dose verification. Methods A fast and accurate EPID dose calibration method was pro-
posed, which could convert EPID grey image to 3 cm water depth absolute dose distribution. The impact of ghosting, field
size, phantom thickness and off-axis position on dose calibration, which can be used to correct the calibration model, were in-
vestigated based on commercia a-Si detectors on Elekta Axesse linear accelerator with 6 MV X-ray beams. The simulation
phantom was adopted to validate the accuracy of the cdibration for regular fields, conformal fields and IMRT fields by com-
paring with measured dose distribution using 2D PTW ion chamber. Results Ghosting, field size, phantom thickness and
off-axis position significantly affect the accuracy of the cdibration. The EPID response (per MU) low 2.73% for 2 MU com-
pared to 100 MU due to ghosting; dose conversion factor differences in field size of 2 cm x 2 cm is close to 10% compared
with 10 cm x 10 cm field; the influence of phantom thickness and off-axis position on the calibration reached 6.79%, 2.94%,
respectively. For the regular fields and conformal fields, the deviation of EPID calibration dose and measurements of in-field
was within 1%, as for IMRT fields, the deviation of average in-field dose was within 2%. The calibration process just needs
milliseconds. Conclusion The EPID calibration method proposed has been verified to be fast and accurate, and it could be ap-
plied for further clinical dose verification.

Key words: amorphous-silicon portal imaging devices; dose calibration; dose verification; transit dosimetry
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