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Purpose: Thepurposeof this studywasto develop a method for automatedestimation of a lung tumorregionandits

displacementon anelectronicportal imagingdevice (EPID) during lung stereotacticbodyradiotherapy(SBRT)

without implantedmarkers.

Method and Materia ls: Our methodfor automatedestimation of the tumorregionand its displacement wasbased on

a template matching techniquewith cross-correlation coefficient betweena targettemplateimage andeach

consecutive portal(CP) image,which wasacquired in cinemodewith theEPID in eachtreatment. Each target

regionwas segmentedin thefirst EPID cine image,which wasreferredto asthereferenceportal(RP) image,based

on a multiple-graylevel thresholding technique and a region growing technique,andthena targettemplateimagewas

extractedas “a tumortemplate”. Thedisplacement vector of a target wasdetermined fromtheposition in which the

target template imagetook themaximum cross-correlationvaluewithin theCPimage. EPID images with 512×384

pixels (pixel size: 0.56mm) wereacquiredin a cine modeat a samplingrateof 0.5 frame/secby usingx-ray energies

of 4, 6, or 10 MV on linearaccelerators. We appliedour proposedmethodto EPID cineimagesof 12 cases(ages:

51-83,mean: 73) with a non-small cell lung cancer.

Results: For 12 cases, thetargetdisplacementsobtainedby our methodagreedwith those determinedby themanual

methodby a meancorrelation valueof 0.839. Each tumorregionsegmentedby our proposedmethodwas

overlappedby 60% on average with that determinedby themanual method.

Conclusion: This preliminaryresult suggestedthatour proposedmethod maybe useful for estimating of

displacements of targetpositionswithout implantedmarkersin lung SBRT.


