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A method basedon dose-responsefunctionwasdevelopedin thepast, which verifies the
beamletweight of intensity modulated radiation therapy(IMRT) from doseimage in
electronic portal imaging device (EPID) and reconstructsdose in a patient. The
establishmentof a linear relationshipbetweenbeamlets anddoseresponses in patientand
in electronic portal imaging device (EPID) was the key to this methodology. The
responsesareto bepredetermined by a full -scopeMonteCarlo calculationin patientand
EPID structures.In this study,the methodwasvalidatedthrough measurementusing in-
phantomand exit film dosimetry which simulatedin-patient and EPID measurements,
respectively. The in-phantomfilm wasinsertedat 100cm from thetargetand at 12.5cm
depth within a 25-cm thick phantomandthe exit film wasplaced at 139.5cm from the
target and at 2 cm depthwithin a 4-cm thick EPID phantom. For the validation,a 6MV
X-ray beamwith the size of 6 x 6 cm2 was perpendicularlyexposedto the phantom.
Responses to eachbeamlet (0.2 x 5 mm2) within a phantomand an EPID phantomwere
thencalculated. Using the calculated responses,the exit film dose wasusedto inversely
reconstruct the in-phantom dose, which was then compared with the measured in-
phantom dose. In a second study, an IMRT beam intensity reconstruction was
investigated computationally.Thedosecomparisonin patient showeda differenceof less
than 3 %. Somepropagated noisewas found in the reconstructedintensity distribution,
suggesting the needfor noisefiltr ation prior to reconstruction. The reconstructiontook
lessthan10 secondsof calculation time and10 MB of memory.The method is accurate
aswell aseffective for the dosereconstructionof IMRT. A follow-up study will include
detailedmodelingof a therapeutic beam andEPID andexperiments.


