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Purpose:
To investigatea methodto analyzethepositionand accuracyof thegantry
mechanical isocenterin a protongantry. Theoutcomemeasurementscanbe
incorporatedinto a couchcorrection algorithmto compensatefor gantry
imperfections.

Materials and Methods:
A 2-inch steelsphereis fastenedto thepatient couch,closeto the
mechanical isocenterof a protongantry. An assembly of 3 mutually
perpendicular dial gaugestouchingthesurface of thesteelsphere and5
clinometers is attachedto theprotonsnout. The210 ton Hitachi proton
gantry, installedat theMD AndersonProton Therapy Centerin Houston,
Texas,is rotatedwith speedsof 1 revolution and0.5 revolutionsperminute
in clockwiseand counterclockwisedirections. Simutaneously dial gauge
dataand clinometerdataarerecordedon a personal computerusing software
designedfor the purposeof this project. Themechanicalisocenter andits
uncertainty areobtainedby analyzing thetrajectory of the dial gaugetips as
a functionof gantryangle.

Results:
Our measurementresultsshowtheisocenterof the Hitachi proton gantry
having an uncertainty spherewithin 0.8 mm,and with little hysteresiseffect
(0.03mm) whenthegantrymakesa full rotation.

Conclusion:
Our methodsuccessively demonstratedtheability to accuratelydetermine
themechanical isocenter andits uncertainty.


