AbstractlD: 9516 Title: Monte Carlo characterization of a medical linear accelerator for
small animal irradiation

Purpose:
Charactedeamedicd linearaccelerator using Monte Carlomethodsto investgatethe precisionandexacttudeof dosedelivery on
smallanimalirradiation,paticularly Wistar rat speces.

Method and Materials:

A dedcatad 6.0 MV linear accekerator (Novalis®, BrainLAB, Gernany) for stereotactt radiosurgery(SRS) was simulated using
BEAMNrc. A phasespace(P9 datafile wasgeneratedThe Monte Carlo (MC) calculationsveretunedandvalidaied to matchdepth
and off-axis doseprofile data meaured usng a shieldeddiode deector (PFD*®, IBA-dosimetry, Gemany) for a 15.0 mm circular
collimator. Theanimd mocel wasba®d on a comptedtomography(CT) scanof a Wistarrat for medullartraumaleson model. An
in-house maskfixation systemcompdible with the treatment planningsysem (TPS was developedo immobiize therat. The CT
scan imageswereimportedto DOSXYZnrc usng ctcreatetool andto the TPSvia DICOM network Dosedistribution wascalculated
by the TPS using 2 non-coplarer circular (NCAs). The NCAs weresimulated using 20 staticbheams The MC do< calculatiors were
expatedfor analysisandcomparedwith TPSdosecalculations Onthe other hand,ablute dosemeasuements wereperformedusing
the PFD*C inter calibratedusinga Farmertypeionization chanber.

Results:

Absolutedosemeasuements showel thatdosedifferencebetweenTPS andtreatmentdeliveryis lessthan4.3%on the sdected

points DifferencebetweenTPSand MC dosecalculatiors showedanover-estimationby the TPSup to 15.0%.However,in thespinal
cordleson thereis agoodagreemenbetveenTPSand MC calculateddata.

Conclusion:

Dosedeliveredby the dedicatedlinea acceleatoris reliableto performspnal cord irradiationin traumalesionmodels. These
preliminary resultsmug be improvedincluding anaccuatesourcemodel of anarcradiationbeaminsteadof the 20 discretestatic
beams.
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