AbstractID:7775Title: Investigdion of planninganddeliverytechniqus for steeotacticbodyradiation
therapyin lungtumors

Purpose SBRT dosecalcuation must corsider deforming and moving anatomyand hetero@neots tissues.The
goal of this work is to calculatethe ddivered dos resuting from SBRT delivery in lung carcer using elastic
registation of 4DCT images

Materials and Methods. Five patiens with lung cancerwere selectedfor this retrospectie study. Patients
undewent a 4DCT simuation. Treatmentplars were performed accordng to the RTOG 0236 with 54Gy
ddivered in 18Gy fractions Four treament plans were performed for each case (1) free-breathing using
compodte tumor volume determinedfrom 4DCT, (2) free-breathingusng a standard margin, (3) gating at end
exhde, (4) gatingatendinhale.

Plans were normalized such that 54Gy was prescribedto 85% isodcse line. The plan pammeterswere
sweimposedonto each 3DCT, the dose was recdculated using a convolutior/supepaosition algorithm with
consderdion of heter@eneitiesUsing elasticimageregistraion, each3DCT wasregsteredto therefererce CT.
The transfomation fields were usedto warp the recalculateddose to the referenceCT. Warped doses were
weightedby tempaal probaklity to calculae the composite4D dose

Reallts: After heterogerrity correction,do receivedby 100% of the ITV increasedyy 8.5#3.048%6. V10 and
V20 of thelung increasedy 3.71+0.57%6 and 11.12+4.09% regectively For all of the plans,the PTV waslarge
enoudp to compensatefor tumor motion. Treatmen plans createdwith the knowledge of tumor motion
informationusedsmallermargirs, which reducedthe ipsilateral lung dose.The EUD of theipslaterallung gated
atendexhalewasthelowest,whichwas21.76+4.53% of the EUD of plan2.

Conclusions: Treatmenplansusing homogereity assumption undeestimated tumor doseby abou 9%. For all of
the plans,PTV was large eroughto compersatetumor motion. Plansincluding tumor motion information usel
smaler PTV, which coud redwethe ipsilaterd lung doseby about 22%.



