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Purpose:
Thepurposeof this work is to demonstratethedosimetric consequencesof patientsetup
andtracking techniquedecisionsfor 4D adaptive SBRTtreatments.

Method and Materials:
Clinical fiducial trackingscenarios of 450 SBRTcases,120of themtreatedwith 4D
adaptiveSBRT, wereanalyzed and classified into differentcasescenarios.A flowchart
wascreatedto systematically displayeach clinical trackingscenarioandthedecision
options.Basedon theflowchart,scenarioswhich could causea deviation from delivered
dose to planneddosewereidentified. For thesesituations,each trackingdecision was
evaluatedfor dosimetric impact by simulatingthesituationin treatment planning
softwareusinga patient CT andan artificially createdelliptical tumor.

Results:
Only two clinical scenarios were identified ashaving dosimetricconsequences.One
scenario containstumors which rotatesignificantly(>5 degrees)duringtherespiratory
cycles.For rotationssmaller than5 degreeswe sawno differencesin theDVH thannon-
rotatingtumors.For tumors with rotationangles larger than6 degrees, theDVH shows
increasing,but still small, tumor underdose.Thesecondscenario with potentialdosimetry
changeswasa smallrotational change(<5 degrees)of thetumorpositionrelativeto the
globalpatientposition.Our calculationsshowthatchangingtheglobalpatientposition to
movethetumorinto thetreatmentfield did changetheDVH, becausetheSSDand
obliquity of incoming beamschanges.A third tracking scenario wasidentifiedin which a
repeatsimulationis necessary.

Conclusion:
Fiducial setup androtational tumortracking decisionsfor SBRT treatmentswere
classified. Dosimetricimpact wasstudiedfor thetwo relevantclassdecisions.A classof
patientswhich needed re-CT wasidentified. Our flowchart anddosimetrystudieswill
helpin thefutureto systematically identify andaddresssoft-tissuefiducial tracking
scenarios andchoiceof tracking techniquefor SBRT.


