
Using a 3D DiodeArray Systemto Perform RoutineIMRT MachineQA

In troduction: 3D doseverif ication of IMRT deliveryis very time consuming. With theexpectationof theincreaseusesof adaptive
IMRT plansin thenear future,one has to think aboutmoreefficientwaysof performing IMRT QA. We aregoingto studythe
possibility of usinga 3D diodearray for routine treatmentmachineQA for IMRT delivery,andhopeit canleadto lessplan specific
IMRT QA.

Method and Materials: The treatment planningsystemis VarianEclipse,andthetreatmentunit is VarianTrilogy with 6MV and10
MV photonbeams. Sliding windowtechniqueis usedfor IMRT delivery. The3D diodearray is the Delta4systemfrom Scandidos.
Delta4has 1069Ptype Si diodeson three wings, which areinsertedto two planesin a cylindrical PMMA phantom.

Four singlebeamplans (one openfield, onewedgefield with CAX almostparallelto onediodeplanefor eachenergy) andtwo IMRT
plans(onetypical headandneck with 6MV, andonetypicalprostatewith 10 MV) are usedto irradiatetheDelta4weekly.Thedata of
first measurementis set as referencedata, subsequencemeasurementis comparedwith it by using2D isodose display,profile
comparisons,percentagedose deviation, and DTA andGammaindex.Theopenfield measurement checksthecombinationof output,
PDD, andflatnessandsymmetry.TheIMRT measurementchecksthe combination of theaboveparametersplusIMRT delivery at
various gantry angles.

Results: Table1 andFigure1 to Figure 3 showsome result of themeasurements.Theresultof 10 MV prostateIMRT arecomparable
with thoseof singlebeams. Theresult of 6 MV IMRT is not asgood, somedaysaremuchworsethanothers.

Discussion: As expected,thegamma indexof 10 MV prostateplanand singlebeamplansareverygood.Theresult of 6 MV headand
neck IMRT planshowmorevariation, somegammapercentageis only about80%. For onemeasurement with a 78.7%gamma
percentage, it is interestingto noticethattheprofiles agreevery well on onediodeplane,but not sowell on theotherone (seefigure
4). In thefuture, we will try to do morecarefulstudy to seeif it is dueto thesetuperror, diodesystemerror or machinedelivery error
if thegamma percentageis lessthan90%.

6 MV
open

10 MV
open

6 MV
wedge

10 MV
wedge

6 MV
IMRT

10 MV
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

Table1 Percentof diodeswith dosedeviation of 3% or less, DTA of 3 mm or less, Gamma indexof 1 or less.

Figure1. Percentof diodeswith dosedeviation of 3% or less. Figure2.Percentof diodeswith DTA of 3 mm or less.

Dose Devia tion : Percentage of detecto rs with 3%
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DTA: Percentage of detecto rs within 3 mm
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Figure3. Percent of diodes with Gammaindexof 1 or less.

Figure4. A screencapture of isodoseand profile comparisonof the 6 MV IMRT plan.

Gamma: Percent age of detector with 1.0 with 3 mm and 3%
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