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Purpose:
To explorethefeasibility andtheaccuracyof usingpolymergel dosimeters in measuringa complex3D dosedistribution irradiated
usingdynamic arcfor stereotactic radiotherapy.

Method and Materials:
MAGIC-2 polymergel wasproducedand pouredinto a 500mL vessel. Thetreatmentplanhasfour dynamic arcsandwasgenerated
from theBrainLabplanningsystemusingCT imageswith 6 MV photon beam. Thetreatmentplan with a complex3D dose
distribution wasdeliveredto gel with themicro-multileaf collimator, m3, adaptedto a VarianTrilogy treatmentmachine. The
irradiatedgel wasimagedby MRI on a Philips Achievascanner at 3T. Beforeimaging,thegel wasplacedin theimagingsuite
overnightto reach roomtemperature.Thegel phantom wasscannedusing a multi-echospin-echosequence. T2 (transverserelaxation
time) imageswere calculatedby performing a least-squarefit to a singleexponentialfor eachpixel of theecho images.R2 (transverse
relaxationrate)imageswerecalculatedastheinverseof theT2 images.A 2-mm transverseslice throughthegel at maximumdose
waschosenfor analysis.

Results:
The calculated andmeasured relative dosedistributions werequantitatively comparedusing gammaindex calculations. With criteria
of 5% doseand3mm distance-to-agreement,approximately97% of all pixels within the 50% isodose curvesin the R2 image of the
planhadgammavalues of lessthanunity, indicatingthat they werein acceptableagreementwith thedose distribution. For criteria of
5% doseand1 mm distance-to-agreement,approximately58%of thepixelshada gammavalueof less thanunity.

Conclusion: Polymergel dosimetry is potentially a very usefuldosimeterin measuringa complex3D dosedistribution for stereotactic
radiotherapytreatment.It is able to providea high resolution 3D dose distribution to verify a complextreatmentplan.


