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Purpose:
Characterizea medical linearacceleratorusingMonte Carlomethodsto investigatetheprecisionandexactitudeof dosedelivery on
smallanimal irradiation,particularly Wistar rat species.

Method and Materials:
A dedicated 6.0 MV linear accelerator (Novalis®, BrainLAB, Germany) for stereotactic radiosurgery(SRS) was simulated using
BEAMnrc. A phasespace(PS) datafile wasgenerated.TheMonte Carlo(MC) calculationsweretunedandvalidated to matchdepth
and off-axis doseprofile data measured using a shieldeddiodedetector (PFD3G, IBA-dosimetry, Germany) for a 15.0 mm circular
collimator. Theanimal model wasbasedon a computedtomography(CT) scanof a Wistar rat for medullartraumalesion model.. An 
in-housemaskfixation systemcompatible with the treatment planningsystem (TPS) wasdevelopedto immobilize the rat. The CT
scan imageswereimportedto DOSXYZnrc using ctcreatetool andto theTPSvia DICOM network. Dosedistribution wascalculated
by theTPS using 2 non-coplanar circular (NCAs). TheNCAs weresimulated using 20 staticbeams. TheMC dose calculations were
exportedfor analysisandcomparedwith TPSdosecalculations. On theother hand,absolutedosemeasurements wereperformedusing
the PFD3G inter calibratedusinga Farmertypeionization chamber.
Results:
Absolutedosemeasurementsshowed thatdosedifferencebetweenTPS andtreatmentdeliveryis lessthan4.3%on theselected
points. DifferencebetweenTPSand MC dosecalculations showedanover-estimationby theTPSup to 15.0%.However,in thespinal
cordlesion thereis a goodagreementbetweenTPSand MC calculateddata.

Conclusion:
Dosedeliveredby thededicatedlinear acceleratoris reliableto performspinal cord irradiation in traumalesionmodels.These
preliminary resultsmust be improvedincludinganaccuratesourcemodel of anarcradiationbeaminsteadof the20 discretestatic
beams.
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