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Purpose: To investigatethe influence of daily tumor-based setup corrections, derived from pre-treatment CT-scans, on the
organs-at-risk (OARs) dosedistributionsin stereotactic bodyradiationtherapy(SBRT) of liver tumors.

Method and Materi als: Fifteen patientsdiagnosed with liver metastases and treated with SBRT were included in this study.
Patients werepositionedin a stereotacticbodyframeandabdominal compression wasapplied to decreasethe respiratory tumor
displacement.A total doseof 37.5Gy at the65% isodosewasdelivered in three fractions.Sixty CT data sets,correspondingto
the planning and consecutive treatmentdays,were reviewed.RelevantOARs were delineated on all CT sets. Daily 3D dose
distributions were calculatedusing the daily CT sets,both without and with taking the clinically applied setupcorrection into
account.Dose-volumehistogramsandrelevantdosimetric parametersfor thePTV and all OARswerecalculated.

Results: Large shapeandvolumevariationswereseenfor OARs (especially the oesophagus,duodenumand stomach), causing
largevariationsin thedose to theseorgans.In 27%of thetreatment fractions,it was seenthat after setupcorrection thedoseto an
OAR exceededtheconstraints, while the planningwaswithin constraints;in onecase, theconstraint was exceededby a factorof
two. Setup correctionyieldeda significant increasein PTV coverage,but for theOARsnosignificantdosimetriceffect wasseen.

Conclusion: Daily tumor-based CT-guidanceis effective to increasePTV coverage, but doesnot significantly affect dose to the
OARs. This is dueto their non-rigid motion andvolume variations.Both maycausesubstantial OAR constraint violations,even
after set-up correction.However,for most fractions the dose to the OARs is within constraints. To obtain optimal sparingof
OARs, adaptivetreatment explicitly accountingfor non-rigid anatomymay be required, especially when the tumor doseis
escalated.


