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Purpose: MostCBCTsperformednowadaysareonly usedfor setupcorrection. In reality, CBCT-derived 3D patientmodelcan also
be usedfor dosereconstruction to reflect the delivered dose taking into accountthe inter-fraction organ motion/deformation. The
purposeof this work is to establish a methodologyto reconstructthe deliveredIMRT doseby usingon-treatmentCBCT imagesand
the actual dynamic leafpositionsrecordedduringthe treatment.

Method and Materi als: A CT phantom with differentinserts wasscannedusingplanning CT (pCT) andCBCT, respectively,andthe
corresponding electrondensity calibration curveswere established. Five head-and-neck (HN) patientswere selected and, for each
patient, threeCBCT scanswith thepatientat his/hertreatmentpositionsweretaken at differentfractionsduringthecourse of radiation
therapy. Thetarget andorgancontours were mappedfrom thepCT onto theco-registered CBCT for DVH analysis. Theactualleaf
positions in IMRT deliverywererecordedby theMLC workstation andthelog-files were retrievedto reconstruct thefluencemapsfor
the correspondingtreatmentfraction. Thedelivereddosewasthenobtainedusing thereconstructedfluencemapsandtheCBCT data,
andtheresultswerecomparedto theoriginal pCT-basedtreatmentplan.

Results: A retrospectivedosereconstruction procedurehasbeenimplementedandappliedto 5 HN cases. For casesin which the
tumor shrinkageis not obvious, the reconstructedandplanneddosesareconsistent to within 3% in high dose region. The DVHs of
the targetandother organsdo not havesignificant differences.Largedosimetric changes (5-8%) wereobserved,however,for a case
with tumorshrinkage,indicating theneedfor re-planning or adaptive radiation therapy in this situation.

Conclusion: IMRT dosereconstruction providesa powerful way to examinethe actualpatient dosedelivery at a particularfraction
andrepresentsanessentialsteptowardadaptive radiotherapy.


