
AbstractID: 8676 Title: Correction for directional response of a 2D ion chamber array for
quality assurance of arc radiotherapy and IMRT

Purpose: To characterizethedirectional response of a 2D ion chamberarray(PTW Seven29)andimplementtechniquesfor its usein
doseverification of arcandIMRT radiotherapy.

Method and Materials: The directional responseof the27x27ion chamberarray wasmeasuredfor 10cm,7cm and4cm squarefields
irradiatedat a rangeof gantryanglesfrom 0o to 180o relative to the vertical. For verification of IMRT or arcplans,two methods are
proposed for using theSeven29in combinationwith rectangularslabsof solid water. Thefirst methodrequiresaddinganattenuation
shell to the solid waterin thetreatmentplanningsystem(TPS) to compensatefor the Seven29directionalresponse. Thesecond
method employstwo Seven29 measurements with opposing orientations of the measuringdevice.Themeasureddoseis estimatedto
be0.53*[Doseup(i,j)+Dosedown(j,i)] where thesubscriptsindicatethe orientation of theSeven29 andi, j areindicesof theion chamber
array. Thesemethods weretestedon anarcplanwith a 5x5 cm2 field size.

Results: Measurements of theSeven29 indicatea relatively flat responsefor gantry anglesfrom 180o to 150o decreasingto about97%
at 135o. Posterior beams showa uniformly flat response of 89%acrossa range of beamangles.The directional responsewasfoundto
beindependentof thefield size.Measureddoseprofilesof thearc planwere foundto be3.8%lower thanthecalculated dosewithout
correction. Usingmethodone, theagreement was within 1.4%.For methodtwo, correctedchamber readingswerewithin 1% of the
TPS values.

Conclusion:
TheSeven29is a valuable tool for verificationof arcandIMRT treatments.Throughthecharacterizationof its directionalresponse,
accurate2D mapscanbegeneratedfor quality assuranceof theradiation deliveryof complexIMRT or arcplans.


