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Purpose

An ionizationchamler is often used for measuing dose distributions to validate a photonbeam
dos calcuation algaiithm for radation treatmentplanring. The presere of an ionization
chanber can cau® dose perturbationsat the point of interest esgecially in low-density meda.

This study investigateghe magritude of this type of pertubation asa function of photon beam
enggy and field sizein alow-dersity lung medum.

Method and Materials:

TheMonteCarlo codesBEAMnrc/DOSXYZnic areusedto simuate 6-18 MV phota beamsard
to calculatedosedistributionsin a heterogneows phartom. We benchmarkedMonte Carlo dose
calculdgions aganst measuementsin a lung phantan using a MOSFET detector The doseto a
point of intereg in alung medum is calculatedwith and without anionization chamkber in order
to studythe perturbatiordueto the chamter. The Monte Carlo simulationis alsousedto validae
theVarianEclipseAnisotropicAnalytical Algorithm (AAA) .

Results:

The resultsshowdoseincreasef up to 6% and 12% due to the presenceof an RK ionization
chamberat the point of measuementinside lung medum for a small 3x3 cn¥ field for 6 and 18
MV incidentphantombeamsrespediely. Howeverthis dose pertubation becomesegigible
when beamfield size increasego 10x10 cnt. The reults of Monte Carlo calculationshow that
AAA is accuratein predcting dosedistributiors in lung and at lung-tisswe interfacefor 6 MV

bean. This resultcontradcts the condusion by Van Eschet a (Med. Phys vol.33, pp4130-48,
2006). Our finding of chamber perturbatiors exdains the discre@ncies between their
measurementandcalculatiors using AAA.

Concluson:

lonizaton chanbers are not suitable for measuing dose in low-dersity medium due to
perturbatbn.



