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Purpose: Theratio of Integral Dose(ID) hasbeenfounduseful in supportof DVH for
Gamnaknife (GK) treatmentplan. A commonlID calculationmethodis basdon
counthng numberof voxelswithin thetarget butits accuracyis condrainedby thegrid
sizeof theGK treatmet planningsystem(TPS) TheMonte-Carlo methodis notonly a
macrascopicapprad to calculae thedosedistribuion, but alsocanbe usedto calculate
the D of thetumor targetandthecritical structureswith highe resolution-restuting in
more accuratdD assessent The purposeof this studywas to applya Monte-Carlo
methodto calculatethe ID basel onthe andytical GK model.FurthermoretheID of the
pluggedpatternswhich improvethe conformality of treatmenplan, was evaluatedby the
Monte-Carlo method.

Method and Materials: A GK phantommodelwas usedto calculatethedose
distribution for the GK treatment plan A C-shapd targetwith a centralcylindrical
critical normaltissuewascreated, andthecritical regionwas expandedn different
directiors. The Monte-Carlo methodwas usedto calculatetheID for differentally
expandedtritical regions Blocking patternsof GK plans were optimizedbasedonthe ID
of the critical regions

Resuls: Threeblockingpatems of the GK treamentplanweregeneratedy 5mm
expansiorof thecritical region. UsingtheID calculatedby Monte-Calo methodasan
objective function,blocking patten of eachshotvaries10to 20% suggestinghat
blocking patternsaresersitive to the ID for theregonsof interest

Conclusion: AccuratelD calculationis feasiblefor GK planswith the Monte-Carlo
method . Beamgeoméry informationis included in the ID calculation,andthe varnation
of critical regions canbe reflected ontheblocking pattens of thetreatmengplan This
concepttanbeexpandedo otherTPS.



