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Purpose: To develop anindependenttreatmentverification methodwhich canvalidateradiationfield deliveryin real-time throughout
the treatmentcourse. The system is designedto capturecommon treatment deliveryerrors,andis intendedto eliminatethe needfor
pre-treatmentdosimetric quality assuranceof intensity modulatedradiation therapy(IMRT) andenablethe implementationof image
guidedadaptive radiation therapy. Method and Materials: A monitoring system, termedIntegralQuality Monitor (IQM), hasbeen
developedthatutilizesanareaintegratedenergy fluencemonitoring sensor(AIMS) positionedafter thefinal beamshapingdevice(i.e.
multileaf collimator (MLC)) and a signal prediction algorithm, IQM_Calc. The AIMS consistsof a novel large area ionization
chamber with a gradient orientedalong the direction of the MLC motion. The measured signal from the AIMS canbe comparedin
real-time with the IQM_Calc predictedvalues.A prototypeAIMS hasbeen built with 2 mm thick Aluminum plates,anareaof 22 cm
× 22 cm and continuously varying electrodeseparation of 2 to 22 mm. The IQM_Calc uses a modified sectorintegration of MLC
defined aperturesandaccountsfor MLC characteristicssuchas: roundedleaf ends, transmission,andrelativeoutput factor. Testing of
the IQM system was performed on Varian and Elekta linearaccelerators.Results: Initial resultsfor prostateIMRT fields showan
averageagreementof 2% betweenthemeasuredIQM signalsand theIQM_Calc results.For a 3 mm simulatedMLC leaf positioning
error, the signal of a prostate IMRT field changedby 2%. Conclusion: It is demonstratedthat the prototype IQM systemhasthe
capability of verifying the accuracy of treatmentdelivery in real-time. The systemis also capableof capturingcommontreatment
errors.The IQM systemhasthepotentialof playing animportantrole in thechallenging QA environmentof modernradiation therapy.


