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Purpose: To investigate theimpact of anatomical changes on target coverageanddoseto normal tissuesduringradiotherapyfor lung

cancerusingrepeatfour-dimensional computedtomography (4-DCT) imaging.

.

Methods and materials: Four patients with approximately 5-10 (average: 8) 4-DCT image data sets acquired weekly during

treatment wereusedfor this study. Treatmentportalswerebasedon planningtumor volumes(PTV) from the initial dataset. The

beam arrangements from the initial data sets weretransferred onto the 4-DCT datasets for the subsequenttreatmentweeksandthe

dosedistributionsrecalculated. Changesin thedosedistributionswereevaluated by dose-volumehistograms(DVH) for the internal

target volumes (ITV) as well asfor normal tissuesincludingtotal lung, heartandspinal cord.

Results: Theoverallaveragechangein thepercentageof volumeof PTV andITV coveredby the95%isodose(V95) betweeninitial

andduringtreatment was –5.2 + 8.1% and–1.1 + 1.3%, respectively. The overall averagechangein thedoseto 95%of thePTV and

ITV (D95) between initial andduring treatment was–6.7 + 10.1Gy and–0.9 + 1.3Gy, respectively. Initial normal tissuesvolumes

werecomparableto theweekly datasets. Variationbetweeninitial vs. meanweeklypercenttotal lung volumeexceeding20Gy(V20),

meantotal lung doses, andcord maximumdoseswere–1.4% + 1.8%, -0.9Gy+ 1.3Gyand6.1Gy+ 7.1Gy, respectively.

Conclusions: Analysis of serial respiration-correlated CT scans provided useful information on dosimetric consequencesof

anatomical changesduring treatment. Variation in targetand normal tissuevolumeswerefound to be small in average. However,

changesweremainly observed in patients with mobile lower lobe lesions;therefore, effort to includeimage-guidancebasedsetupor

imagingduringthecourseof treatment,should beconsidered.


