
AbstractID: 6622 Title: Use of kilovoltage cone beam CT (kV-CBCT) for hypofractionated
image-guided radiation therapy (HF-IGRT) of lung tumors

Purpose: We retrospectively studiedgeometric anddosimetric differencesbetweenbony(vertebralbody-based)and soft tissue
(GTV-based)registrationsof kilovoltagecone-beamCT (CBCT) scansfor setup andintra-fractionmotionassessment of lung tumor
patientsreceiving hypofractionatedimage-guidedradiation therapy(HF-IGRT).

Method and Materials: kV-CBCT scanswereacquiredbefore and after HF-IGRT treatmentfor tenpatientswith lung tumors.Pre-
treatment CBCT wasregisteredwith planning CT using GTV-basedandbonyregistrationsto determinethetreatmentisocenter.
Isocenterpositionsandtumorand normaltissueDVHs werecomparedfor thetwo registrationtypes.Intra-fractionmotionof vertebral
bodiesand GTV during theapproximatelyhalf-hourtreatmentwasdeterminedfrom pre- andpost-treatmentCBCTsacquired at the
sameisocenter.Normal tissuedoseswereevaluated.

Results:Theaverage±1 SD dif ferences(mm) betweenisocenterposition determinedby bonyandGTV registrationsof planningCT
with pre-treatmentCBCT are 1.8±4.2(left-right), 0.5±5.7(ant-post),0.6±3.6(sup-inf), and 6.4±4.5(3-D magnitude).For 6 patients,
thedistancebetweenthe GTV and bonyregistration isocentersexceeded5 mm. For theclinical marginsused(1 cm GTV-PTV),
coverage andmostnormal tissueDVHs wereminimally affectedby registration typeexceptfor maximumbronchusdosein one
patient that increasedby 15 Gy. For 7 patients,GTV andvertebralintra-fraction motiondeterminedfrom thepre- andpost-treatment
CBCTs,wassimilar. Theaveragedifference was2.3±1.6 mm with a maximum in onepatient of 5 mm. Exceptfor onemaximum
bronchus doseincrease of 18 Gy, normal tissue dose changesweresmall.

Conclusion: Isocenterpositions determinedby bonyandGTV registration candiffer by morethan5 mm. This canaffectnormal
tissuedosesand,for reducedmargins,targetcoverage.For targetdosedelivery,GTV-basedregistrationsaremore accurate.
Dif ference in intra-fraction GTV andvertebralmotion is often,but not always,within 3 mm.


