AbstractlD:8358Title: Theuseof EPID-measurel led sequencdiles and on-treatmet
conebeamCT for dosereconstructiorof IMRT delivery

Purpose: To developa methodobgy for retrosgectively reconstucting the IMRT doseddiveredto a progate paient on the basisof
ontreatmenttonebean CT (CBCT) andfluencemapsderivedfrom the MLC segmentsapturedby anamorphoussilicon electronc
portalimagingdevice(aS+EPID) during the treatnent.

Method and Materials: The geametic statusof the EPDI, including the sag, tilt, and offsets for various gantry angleswere
establikied,ard the necesary correctionswereincorporaéd in the later calcuation of the leaf end positions. CBCT was performed
on a pelvic phartom anda typical IMRT prostte plan was deliveredto the phantom;EPID images at 6.7 framesper secondwere
acqured for eachfield. In-house softwarewasdevebpel to (1) identfy the differentsegmentalmagescapturedfor eachfield, (2)
calculatefrom the segmetal imagethe leaf endposiions usinga maximumgradientalgorithm, (3) couplethe fractionalmonitor unit
daa intercepied from the MLC workgation with each correspading segmet and(4) re-consttute the LS file. The EPID-measured
LS files wereloadedback to the treamentplanningsystemto derivethe deliveredfluencemapsfor CBCT dosereconstruction.The
dosedistributionsfrom the two dosereconstuctionson the CBCT usingthe delivered and plannedfluencemaps,respectivelywere
compared

Results: A dosereconstucton procedurebasedon CBCT and EPID-measuwed LS files hasbeenestablished.The dosedistributions
basedon the ddiveredand plannedfluencemaps were dlightly differentin the high doseregion; the maximumdosefrom the former
distribution was2.5% lower than tha from thelatter.

Conclusion Thedewloped methoalogy allowsusto reconstuct IMRT delivereddosebased on (1) the CBCT thatdepicts the most
updaed internal anatomyand (2) delivered fluerce maps that include the delivery errors. This affords a valuable platform to
implementadaptie thergpy in thefuture.



