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INTRODUCTION:

Historicalmethodof verifying thelinearacceleratorgantry isocenterdependedon theuseof “star shots”
with film. This methodis subjective andits accuracyis in doubtwhentheexpectedresultsarein the range
of 1.0mm or less. In addition, collimatorjaw symmetryandmovementsaffect the measurementaccuracy
of thegantryisocentricity.

Modernlinearacceleratorsare capableof isocentricity lessthan1.0 mm radiusandmodernradiation
therapydepartmentsare film-less.

Thepurpose of this investigationis to establish a different method to verify theisocenteraccuracyduring
the initial acceptancetestingandroutinephysicsQA. Becausemodernlinearacceleratorsareequipped
with electronic portal imagers,this investigation usestheportalimagerto determine thegantry isocenter
accuracy.

METHODSAND MATERIALS:

Out-line of the procedure:

(1) Check thecross-hair mechanicalrotationalisocentricity.
(2) Setup a metallic objectat theisocenterusing thelight-field and thecollimatorcross-hair.
(3) Takea static portalimageof this metallicobjectwith gantry pointingvertically down.
(4) Without movingtheportal imager, take a portalimage of this objectwhile thegantry makesa 360-

degreearc rotation with thesamemonitor unit asthestaticexposure.
(5) Analyzethefull-width-half maximum(FWHM) of eachor subtractingthesetwo images.

RESULTSAND DISCUSSIONS:

If thegantry isocentricity is perfect,thetwo imageswould beidenticalandthe FWHM wil l be identical.
But, if thegantry isocentricity is a 2.0mm diameter, theFWHM will reflectthataswell.

Advantagesof this methodare:

(1) Lesssubjective andlessdependenton observers.
(2) Able to detectisocentricity lessthan1.0 mmdiameter.
(3) Resultsareimmediately availablefor analysis.
(4) No films.
(5) Resultsareelectronicand canbeanalyzedby usingreadilyavailabletoolsandmethods.


