Using a 3D DiodeArray Systemto Perborm RoutinelIM RT MachineQA

Introduction: 3D doseverification of IMRT deliveryis very time consuning. With the expectatiorof theincreaseusesof adaptive
IMRT plansin thenea future, one has to think aboutmoreefficientwaysof performing IMRT QA. We aregoingto studythe
possibility of usinga 3D diodearray for routine treatrentmachne QA for IMRT delivery,andhopeit canleadto lessplan specific

IMRT QA.

Method and Materials: The treatmei planning systemis Varian Eclipse, andthetreatmenunit is Varian Trilogy with 6MV and10
MV photonbeams Sliding window techngueis usedfor IMRT delivery. The 3D diodearray is the Delta4sysemfrom Scandidos
Delta4has 1069P type Si diodeson three wings, which areinseredto two planesin a cylindrical PMMA phantom.

Fou singlebeamplans (one openfield, onewedgefield with CAX almostparallelto onediode planefor eachenergy andtwo IMRT
plans(onetypical headandneck with 6MV, andonetypical prosatewith 10 MV) are usedto irradiatethe Delta4 weekly. Thedata of
firstmeasurements sd asreferancedatg subgquenceneasurerantis comparedwith it by using2D isodose display,profile
comparsons,percetagedo<e deviation and DTA andGammaindex. The openfield meauremert checksthe combinationof output,
PDD, andflatnessandsymmetry.The IMRT measuremerthecksthe combihaion of theaboveparameterplusIMRT delivery at
variows ganty angles.

Results: Tablel andFigurel to Figure 3 showsone resut of themeasurementTheresultof 10 MV prostatedd MRT arecomparable
with thaseof singlebeans. Theresut of 6 MV IMRT isnotasgoad, somedaysaremuchworsethanothers

Discussion As expeted,theganmaindexof 10 MV prostateplanand singlebeamplansarevery good.Therestt of 6 MV headand
neck IMRT planshowmorevariation, somegammapercentageas only about80% For onemeasuenment with a 78.7%gamna
percentag, it is interestingto notice thatthe profil es agreevery well on onediodeplane,but notsowell on the otherone (seefigure
4). In thefuture we will try to do morecarefulstudyto seeif it is dueto the setuperror, diodesystemerror or machinedelivery error
if thegamma percenageis lessthan90%.

6 MV 10 MV 6 MV 10 MV 6 MV 10 MV
open open wedge wedge IMRT IMRT
Dose Average 91.4 92.3 91.4 93.0 82.9 79.6
Deviation SD 5.2 1.8 2.0 3.5 15.0 4.8
Average 80.7 82.7 88.5 89.8 74.3 86.5
DTA SD 6.1 4.5 1.7 3.9 13.3 2.9
Gamma Average 97.0 98.0 98.0 98.3 91.5 97.9
SD 1.6 1.1 0.6 1.4 9.3 1.1

Tablel Percenbf diodeswith dosedeviaion of 3% or less DTA of 3 mm or less Gamnaindexof 1 or less
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DTA: Percentage of detectors within 3 mm
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Figurel. Per@ntof diodeswith dosedeviation of 3% or less

Figure2.Percenof diodeswith DTA of 3 mmor less.
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Gamma: Percentage of detector with 1.0 with 3 mm and 3%
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Figure3. Percat of diodes with Gammaindexof 1 or less.
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Figured. A screercapture of isodoseand profile comparisorof the 6 MV IMRT plan.
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