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Purpose: The purposeof this work is to develop, validate,andimplementatechniquein which imaged-guidedpatientsetupusing
gatedkV imagesof implantedfiducials canbeimplementedfor mobile lung tumors.

Method and Materials: Software for matching markersby comparing 2D imageswith projectionsof 3D CT datasets wasvalidated
by acquiring respiratory-gatedkV imagesof a phantomon a movingplatform. Theprocedureswereimplementedfor patientsin our
clinic who havemobile lung tumors with fiducials implantedin theperipheryof thetumors. Treatmentwasdeliveredusing
respiratorygating,andcineimagesof eachof thegatedtreatmentfields wereacquiredeachtreatment to examine uncertaintiesin
tumor location aftergatedimageguidedalignment.

Results: For thephantom study, the2D-3D markermatching softwareis accurate to within 1 mm. This accuracyis limi ted by the
ability to locate thefiducialsin theCT images(slice thickness 2.5mm). Setuperrorswerereducedfrom 4 to 1 and6 to 2 mm in the
LR andSI directions(p<0.001f-test) respectivelyfor our fi rst patient. Shifts largerthan7 mm (PTV marginusedto account for setup
uncertainties)were observedon 13 of the33 fractions for our first patient. Similar resultswere obtained for theother fiducial patients.

Conclusion: Largevariationsin daily tumorposition wereobserved andcorrectedfor by acquiring gated kV images usingthe
fiducials in theseimagesfor daily alignment. Respiratorygating in conjunctionwith imageguided patient setup(planarkV imaging)
usingfiducialsimplantednear mobile lung tumorsis an effectivemethodof accurately aligningtumors without acquiring higher-dose
volumetricCT scans.This techniquecanbeimplementedusingbothkV imagingandstandardMV portalimaging.


