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Purpose: To assessthe correlation of diaphragmmotion and lung tumor motion as seenin anterior-to-posterior(AP) fluoroscopic
sequences.

Method and Materials: Fluoroscopic sequencesof 7 different lung cancerpatients were usedfor this study.Eachsequenceconsists
of 500 to 700framesat 15 framesper second.Diaphragmposition wasidentified in everyframeby an intensity gradientmethodand
tumor positionsweremanually marked asthe ground truth by an expertobserver.A Principal ComponentAnalysismodelbasedon
225 (15sec) training frameswas built for each patient for tumor tracking basedon surrogates.Surrogatesincluded the current
diaphragmposition aloneor an optimal combination of thecurrent diaphragmpositionplus thediaphragmposition temporal history.
This optimal set wasobtained by the Sequential Forward Floating Search methodfor featureselection. The error of eachmodel was
computedby usingtherestof each sequenceastesting data.

Results: Resultsshow that, in mostof the patients,the diaphragmposition alone is a goodsurrogateof the tumor motion, with an
averagelocalization error ē of 1.6mmandaverageerrorat a 95% confidencelevele95 of 3.9mm. Themodelis improvedin most of the
patients by addingnew surrogatesfrom the diaphragmposition history (ē=1.3mm, e95=3.5mm). However, somepatients, especially
patientswith irregularbreathing, donot showa goodcorrelation.

Conclusion: Gatedradiotherapy of the lung relieson the correlation of the tumor motion with respectto the diaphragm. It hasbeen
observed that althoughthis correlation is in general good, and can be improvedwith more sophisticatedcorrelation models, some
patients do not showa good correlationregardlessof how sophisticated the model is. In future work, new surrogateswhich better
correlatewith thetumormotionwill beexplored for usein gatedtreatment.


