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Purpose: To developan onlinemethodof monitoringhypo-fractionatedlung treatment.

Methods and M aterials: For hypo-fractionated3D conformallung treatment,tumorsare oftensmall and visible with
the useof anelectronic portal imaging device(EPID).Portalimages in cinemodewere acquiredfrom a VarianTrilogy
machineto assesstumorposition. This assessmentwas doneusing a modified,normalizedcross-correlationfunction
which utilized bothEPID cine andthedigitally reconstructedradiographs (DRR). The modificationsto the established
cross-correlation equationweremadein orderadaptthis functionto thespatialand geometrical properties of these
images.Theoutput of thealgorithmwas thenusedto find thedisplacementof the tumor from its intendedposition
relativeto thebeamaperture, andthus monitortheaccuracy of treatment.

Results: Preliminary resultsfrom two patientsshowa meancorrelation of 0.6 for anadaptivesearch region
parameterizedby thecross-sectional lengthof thetreatment beam. Thehighest correlations werefound both near the
centerof thetumor andoccasionally in otherregionswhich strongly resembledthetumor. High scores also appear to
beassociatedwith treatmentfield geometry. We developeda sorting algorithm to pick the trueposition basedon the
correlationscoreandlocation. This methodgeneratedfew falsepositivesfor visible tumors. Substantial spatial
precisionwasobservedfor differentfractionsof thesame field.

Conclusion: The modified, normalizedcross-correlation proceduredevelopedherehasshown great potential for
verifying treatment on patientswith tumors visible on EPID. This methodcanproduceverification results well within
the time of treatment. With small improvementssuchasweighting, fil tering, andsufficient computing resources, this
algorithm could potentially beused to stopthetreatmentwhenbeammovesout of beam aperture.


