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Abstract:

Background and purpose: Measurement-basedmethodsof quality assurance(QA)
for IntensityModulated Radiotherapy (IMRT) fields oftenincludeindividual field
verification at a neutral gantryangle usingfilm or other 2D detector in additionto a
composite ionizationchambercheck. Unfortunately, film is time-consumingto use.
Diodesystems arecurrently availablebut these arraysarelimited in sizeandspacingof
thediodes. This work characterizesa new2D ionizationchamberarray(MatriXX,
Scanditronix-Wellhofer) thatcanbeusedfor treatmentverification at neutralandplanned
gantryangles.

Material and methods: The2D arrayconsists of 1020ion chambers, arrangedin a
32x32cm2 grid. Eachchamberis separated by 7.62mm centerto centerand has a
volumeof 0.08cm3. Propertiessuchaslinearity, reproducibility,pressuredependence,
homogeneity, andaccuracy of the2D arrayhavebeenevaluated for 6 and16MV beams
at neutralandplannedgantryangles.

Results: The2D array responsewas found to belinear with dosefrom 0-800 cGy. The
2D array readingswere reproducible to within a SD of ±0.14%. Examinationof the
array’s pressuredependence, homogeneity, sensitivity as a functionof ion chamber
location, andtheinterpolated doseshowedaccuracies of better than 0.3%. Absolutedose
measurementsweredonewith thearray anda calibrated ion chamber. Agreementwas
betterthan0.6%.TPRmeasurementsweremadeandfoundto agreewith commissioning
datain our planning system(UMplan). Measurementsdoneusinga 2 x 2 cm2 field placed
randomlyaroundthearray showa standarddeviationof 0.21%. Deliveryof IMRT plans
usingmultiple gantryangles showedexcellent agreementwith calculatedresults.

Conclusions: The2D array offers anexcellentsolutionto simplifying QA andsaving
time, particularlyfor IMRT pre-treatment QA. Thedevicecanbeused for bothrelative
andabsolutedosemeasurements.


