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4C using DiodeandGafChromic Film in Air andPhantom

Purpose: To evaluatetheundesirabledoseto thepatientsdueto uncollimatedbeam
occurring in theGamma Knife Model 4C before andafter helmetdocking, using diode
andGafChromic film. Material and Method. TheLeksellGammaKnife model4C was
usedfor this study. Thetransit dosewasmeasuredalongtheZ axis(Leksellcoordinate
system)in air andinsidetheElekta plasticphantomusingdiodeandEBT GafChromic
film. Thedetectorswerecalibrated against anExradin-A19 0.007cm3 ionization chamber
calibratedfor AAPM-TG-21 protocol.TheelectrometerwastheMax4000(Standard
Imaging). A Microtekscanner 1800fwasusedto scanthefilms. For themeasurementin
air, a 30 cm long plastictubewasmountedin air alongtheZ axisinside thehelmet
allowing thediodeto be movedin all its extension, includingthecap.Thefilm were
sandwichedin two half plastic cylindermountedinside thehelmet. A special cassette
madeof Mix-D (density0.99g cm-3) wasconstructedto allow thediodeslideinsidethe
phantomalong thez axis. Thediodemeasurementsweredonefor different exposure
times,to obtainthedosefor time zeroby extrapolation. Results. Thehighest transit dose
wasobservedin theregion insidethehelmet,with distributionapproximatelyconstantof
5.70± 0.12cGy/shot.Insidethehelmetthedosereachesanotherplateauof 4.72± 0.02
cGy/shot (10 to 15 cm from theisocenter). Whenthediodewaspositioned at theinner
surfaceof thephantom, no significantdifference from thein-air measurementswas
obtained. Thefilm resultspresentedhighervaluessince theywereobtainedwith several
shotsandincludesscatter radiation. Conclusion. Theresultsshow thata significant dose
mayresultfor several shotsand confirm thevaluespublishedfor themodel C, obtained
with differentmethodology.


