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Purpose: To assessdaily bonealignmentresults andchangesin soft tissuetumor positionduring hypofractionated,in-roomcomputed
tomography(CT)-guidedstereotacticbody radiation therapy(SBRT)of lung cancer.

Method and Materials: Daily alignmentresults duringSBRT wereanalyzedfor 117tumorsin 112patients.Patientsreceived40-50
Gy of SBRTin 4-5 fractions to the targetusing anintegratedCT-LINAC system.Thefree-breathingCT scansacquiredduring
treatment set-up wereretrospectively re-alignedto matchwith eachof thebonyreferencesandthegross tumorvolume(GTV) defined
on thereferenceCT by rigid registration,andthedaily deviationswerecalculated.

Results:Themean(±SD) three-dimensional (3D) shift from theinitial skin marks to thefinal bone-alignedpositionswas9.4± 5.7
mm.The meandaily GTV deviation from theboneposition was0.1 ± 3.8mm in theanterior-posterior (AP) direction, -0.01± 4.2mm
in thesuperior-inferior (SI) direction, and0.2± 2.5mm in thelateraldirection. A statistically significant trend(linearfit with R2>0.8)
in thechangein GTV position relativeto thebonewasobservedin 15 (13%),11 (9%), and 21 (18%)casesalongtheAP, SI, and
lateraldirections,respectively. There wereno significant associationsbetween thetrendsin GTV movementandclinical factors. A
marginof 10 mm around the ITV coveredtheinter-fractional organ motion errorsin 96.4%of tumorsin theAP direction, 100%of
tumorsin theSI direction, and100% of tumors in thelateral direction.

Conclusion: 3D bonealignmentusingdaily in-roomCT-guidedSBRT hasgoodaccuracy.However,a substantialnumberof tumors
showed trendsin position changesover4 or 5 days.An isotropicmargindistance of 10 mm around theITV wasnecessary for
adequatecoverageof inter-fractionalorganmotion errorsof all cases.


