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Purpose: With simultaneousimaging andtracking targetduring treatment, CyberKnife hascreateda nichefor thetreatment of lung
cancer. Dosimetry in small field is challenging thatbecomesextremely uncertainwith low-Z inhomogeneities.This studyis
undertakento dosimetrically evaluatethe accuracyof CyberKnifetreatmentplanningfor lung treatment.
Method and Materials: A lungphantommadeout of cork (ρ=0.25g/cm3) sheetand solid waterwasused. Gold fiducial markers
wereplacedon thecork slab at different depthsfor tracking.Threesetof scans(dependingon thedepthof measurements)were
acquiredthatwasused for planning using Multiplan version 2.0.5of the CyberKnife. For eachcone,treatmentplansweregenerated
with a single beam(QA mode)to deliver 200 cGyto 100%isodoseline to themicro-detectorthatwaschosenasthetarget.Under
imageguidancecalculated MUs were deliveredandthedetector readings wereconverted to dose.
Results:Thedifferencesbetweenmeasuredandcalculated doseat shallower depthsandsmallconesweresignificantlylarge(-120%).The
differences reduced astheconesizeincreased. At deeperdepthsthemeasuredandcalculateddoseagreedrelativelybetter. Howeverthe
disagreementwasstill large(20%). For all depths, thedisagreements betweenmeasuredand calculateddoseplateaufor cones >2 cm. Such
largedifferencesindicatethat advanceMonteCarlo basedalgorithm for inhomogeneity correctionshouldbeincorporatedin treatment
planning.
Conclusion: It is concludedthatMultiplan doesnot provide accuratedosecalculationwith inhomogeneities.Therangeof errorsare
from -120%to +20%in small fields. Additionalinvestigation is neededto validatethesefinding with different detectors with known
perturbationssuchasfil m, anddiodes. This studyprovidesa windowin theproblem of thedosimetryin smallfieldsandhas
significantclinical implicationfor thetreatmentof lung cancerwith CyberKnife.


