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Purpose:
To evaluate theintra-fractional correlation of lungtumorsandlungsmotion induced by respiration.

Method and Materials:
Ten4DCT scansacquiredfor treatmentplanning wereused.Threepatientshad alsoa secondscanin themiddle of thetreatment
(after 4-5 weeks).All targetswere in lower lobeof thelungs.GTVs for all phasesweremanuallycontouredand CTVs generated.ALl
geometrical datawerecomputedfrom DICOM-RT files. Thelung volumes,their aeration,themotion tracksof lungsandCTV
centroids alongthecranio-caudal, anterior-posterior andlateral directionsweredeterminedfor tenbreathingphasesobtainedwith
4DCT scan.Thelung mechanics asdemonstratedby thetheir ventilation mapwere evaluatedfrom CT scans. ThePearson correlation
coefficients between thelungsandCTV centroidsfor motion tracksalongtheaxesof eachpatientweredetermined.

Results:
Thevolumeof theCTVs rangedfrom 30 to 140cc(median=72cc).Themotion of targetscentroidsalongtheC-C directionranged
from 1 to 3.5cm(median=1.6cm;for AP andRL median=0.3cm). The lungsandCTV motion alongC-C directionexhibitedhigh
correlation (two casesin [0.7, 0.8]; rest>0.8). Thereareno correlation presentfor otherdirections.TheexaminedCTVs did not exhibit
anysignificant deformation during respiration. Theywerenot attachedto anyimmobileanatomicalstructure. Thelungaeration
pattern and targetmotion along thelungscranio-caudal directionappearreproduciblefor threecaseswith two 4DCT scans. The
changesin targetvolumedid not affect the motion correlation.

Conclusion:
Lung kinematicsappearto control tumormotion alongthecranio-caudaldirection for targetsfully embeddedin inferior part of the
lungs. Assumingcorrespondence betweenlung function andregional aeration onecan potentiallyusethis information in treatment
planning to sparetheseregions.
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