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Purpose: With the increasing useof conformalradiation therapymethodsfor lung cancer,it is a necessity to accuratelydetermine
respiratoryinducedtumor motion. The purposeof this study is to analyze the motion characteristics of early stagelung tumors in a
largepopulation, andcorrelatetumormotion with position andotherclinical factors.

Method and Materials: 113 patients with 119earlystage non-small cell lung tumorswereanalyzed. Eachpatientreceiveda 4DCT
scan. To determine tumormotion, a soft-tissuebasedrigid registrationalgorithm wasusedto trackthetumorposition in ten
respiratoryphases.Tumorpositionswerestandardizedto correlatewith their motion characteristicsandotherclinical factors, which
includedthelobelocation,TMN staging information andetc. Diaphragmmotion wascalculatedby subtractingthediaphragm
position between theexpiration and theinspirationphase.Tumorvolumesweredeterminedbasedon theGTV drawnby physicians
on theexpiration phase.

Results: Averagetumormotionin theAP, SI, andRL directionswere3.1±2.2mm,6.3±6mm,and1.5±1.4mmrespectively.Lower
lobe tumorsshowed an averagevector motion (±1SD)of 11.6±7mm while upper/midlobetumorsonly averaged5.3±4mm. To fully
cover 95%of thetumors,a margin of 6.8mm, 18.3mm, and 3.9mmwasneededin theAP, SI, andRL directions.Fromtwo-tailed
Spearman’srho correlations, tumor SI motion wasstronglycorrelatedwith AP andSI positionsof thetumor in thethorax, with
correlation coefficientsof -0.418and0.584respectively. Diaphragmmotion andtumorvolume werenot correlatedwith tumor
motion.

Conclusion:Respiratoryinducedlungtumor motion is primarily in theSI direction.Tumors in thelower lobeon averagedoublethe
motionrangeof upper/midtumors. Becausethemagnitude of tumor motion is differentin eachdirection, it is beneficial to usean
asymmetricalCTV margin for radiotherapyplanning.


