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Purpose: To quantitatively describe themagnitudeanddirection of lung tumor motion resultingfrom respirationasa functionof the
location of the tumor within the lung. Method and Material s: CT scansat end inhaleand end exhalewere acquired for 29 lung
cancerpatientsat theTom Baker CancerCentre. Grosstumorvolumes (GTV) at inhaleandexhale, internaltargetvolumes (ITV), and
planning target volumes were delineatedby a radiation oncologist. Centre of mass (COM) coordinatesof the GTV at inhale and
exhale were determinedusing Eclipse®, and the vector displacement of the GTV from inhale to exhale (magnitude and direction)
werecalculated. These results were scaled andpresented graphically overlaying coronalandsagittalslicesthroughthe thoraxof one
patient. Theratio of the ITV to the GTV for eachGTV wasalsocalculated.Results:Summarydatafor themeanmagnitudeof vector
displacement for left upper lobe, right upperlobe, left lower lobe, andright lower lobe are9.60±5.25, 8.48±6.46, 16.18±14.95, and
18.10±12.63, [1S.D.] mm, respectively. The dominant direction of tumor motion is inferior to superiorwith a smaller anterior-
posterior component.Non negligible lateralcomponents dependon the location of the tumor within the lung. The ITV/GTV ratio is
larger in the lower lobes than upper lobes and hence the potential benefit of margin reduction is greater in the lower lobes.
Conclusion: Respiratory motioncanrestrictthedosewhich canbesafelydeliveredto lungtumors. Detailedknowledgeof thevector
displacementof suchtumors asa functionof location within the lung not only highlights the issuebut canbe used asthe basisfor
predicting the potential benefits of respiration compensating/accommodating techniques and their validation through clinically
realistic phantomstudies. Conflict of Interest (only if applicable): Varianprovidedpartial support for this work.


