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Purpose: To investigate the dosimetric characteristic of an amorphous silicon electronic portal
imaging devices(EPIDs)for dosimetric verificationof dynamicintensity modulatedradiation therapy
(IMRT).

Method and materials: The dosimetric characteristic of amorphous silicon EPID (aS500, Varian
Medical Systems) studieswere dose response,field size response,effect of dead time in frame
acquisition,responsewith leaf speed,responseof dose-rate fluctuation,memory effect and long term
detectorreproducibility. Relative dosimetricmeasurements usingEPID such asopen andwedged static
fields, IMRT test pattern field andactual fluence from clinical IMRT fields wereincluded.

Results: The resultsshowedthat the dosimetriccharacteristics from EPID were linear with doseand
doserate, and responseto MLC leaf speed up to 3.0 cm/s. The readingfrom EPID and ionization
chambermeasurementsat the field sizeresponsewere up to 4%. The dead time in frameacquisition
wasfoundto bea sourceof errorof up to 20 % in theEPID measuredsignals.Responsewith dose-rate
fluctuation waswithin 3.5%.Memory effect wasnot significant. Thelongtermdetector reproducibility
was found to be within 2% for dynamicfield delivery. The result of relative dosimetry of EPID for
IMRT fields was similar to the film measurements;however they were different when compared to
CadPlan fluencemeasurements.

Conclusions: The EPID haspotentialfor useasa dosimetricinstrumentfor IMRT verification.


