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Purpose: To attainsub-millimeterdosimetric precisionnecessary for thefilm
verification of smallvolumeradiation treatment planswith steep dosegradients.

Methodology: An infrared-detectable, stereo-optical framewas fitted on a dosimetry
phantomin orderto accuratelylocalize andorientthephantomat thelinearaccelerator
(linac) isocenterunder optical guidance by an infraredstereo-opticalcamerasystem. For
subsequentcreationof a verification phantomplanon a treatmentplanning system, we
obtainedhigh resolutionCT scansof thephantomloadedwith film spacersusinga CT-
simulator. Scanningparametersfor the512x 512pixel imageswere 1.5mm spacing, 1.5
mm thickness, 0.38pitch and350mm field of view. This scanningprotocolprovided
adequateresolutionfor determinationof thephysical geometry andlocalization of the
phantom. Thestereo-optical frame, film planepositionswereclearly observablein the
resultantimages. Onceloaded with GAFChromicfilm, thephantomassemblywas
alignedon thelinac and irradiatedaccordingto patient’streatment plans,however the
dose wasscaledto bewithin thedosimetricrangeof thefilm. A film from the same
batchwasdose-calibratedto obtaintheopticaldensityto doserelationshipusinga step
wedge.

Results: If placedon a linac couchmountthat allowed small adjustmentswith 6 degrees
of freedom,thephantomwas easilypositionedto sub-millimeter andone-tenth-degree
precisionunderopticalguidance. This arrangementallowedhigh precision positioning
for film irradiation with small-volumestereotacticradiosurgery andradiotherapy
treatments with steepdose gradientsfor 3-D conformalor MLC-basedintensity
modulatedradiotherapy.

Conclusion: Themethodprovideshighly accuratephantom positioningin all six degrees
of freedom.Precisionalignment was mostcritical at theperipheryof thetarget,where
dose gradientsarethesharpest.
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