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Purpose: To developa methodology for retrospectively reconstructing the IMRT dosedeliveredto a prostate patient on thebasisof
on-treatmentcone-beam CT (CBCT) andfluencemapsderivedfrom the MLC segmentscapturedby anamorphoussilicon electronic
portalimagingdevice(aSi-EPID) during the treatment.

Method and Materia ls: The geometric statusof the EPDI, including the sag, tilt, and offsets for various gantry angleswere
established,and the necessary correctionswereincorporated in the later calculation of the leaf endpositions. CBCT wasperformed
on a pelvic phantom and a typical IMRT prostate plan was delivered to the phantom;EPID images at 6.7 framesper secondwere
acquired for eachfield. In-house softwarewasdeveloped to (1) identify the differentsegmentalimagescapturedfor eachfield, (2)
calculatefrom thesegmental imagethe leaf endpositionsusinga maximumgradientalgorithm, (3) couplethefractionalmonitor unit
data intercepted from the MLC workstation with each corresponding segment and(4) re-constitute the LS file. The EPID-measured
LS files wereloadedback to thetreatmentplanningsystemto derivethedeliveredfluencemapsfor CBCT dosereconstruction.The
dosedistributionsfrom the two dosereconstructionson the CBCT usingthe delivered and plannedfluencemaps,respectively,were
compared.

Results: A dosereconstruction procedurebasedon CBCT and EPID-measuredLS files hasbeenestablished.Thedosedistributions
basedon thedeliveredand plannedfluencemaps were slightly different in thehigh doseregion; themaximumdosefrom theformer
distribution was2.5% lower than that from thelatter.

Conclusion: Thedevelopedmethodology allowsusto reconstruct IMRT delivereddosebasedon (1) the CBCT thatdepicts themost
updated internal anatomyand (2) delivered fluence maps that include the delivery errors. This affords a valuableplatform to
implementadaptive therapy in thefuture.


