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Purpose: To investigate the characteristics and the suitability of a two-dimensional ion chamberarray detector for proton therapy
quality assurancedosimetry measurements.

Methods andMaterial: Matrixx (Scanditronix-Wellhofer,Bartlett, TN) is equippedwith 32 x 32 parallelplateion chambers with 4.5
mm diameters and separation of 7.5 mm. The waterequivalent thickness(WET) for buildup material wasdeterminedby measuring
the shift of the locationof 90% distal dosepoint measured using plastic waterrelativeto the depthdose measurementin water tank
usinga Markuschamber. Themeasured WET of thebuild up material was found to be3.9 ± 0.1 mm. Thedevicewasusedto obtain
the profiles and isodose distribution for the patient portals at different depths. The dose distribution calculated by the Eclipse
Treatment Planning Systems(TPS) was imported to Matrixx for comparison purpose.The Matrixx was also used for the
determination of absolutedoseat a calibration point andthe monitorunits to be usedfor patienttreatment.

Results: Thepoint dosemeasuredby Matrixx was foundto bewithin 1% of thatmeasuredby a Framertypechamber. However, the
penumbra width for open field for 250 MeV measuredwith matrix was1.58 cm ascompare to 1.24 cm measured in the water tank
usinga PTW pinpoint chamber. This significant differencein penumbrawidth is mainly dueto the large inter-chamber separation in
Matrixx. Themeasured2-D dose distribution by Matrixx agreedwell with that from TPS.Most of the differencesin theseparation of
a givenisodoseline werewithin 2mm.

Conclusion:The device is found to be well suited for measurement and verification of proton therapydosedistribution of patient
treatment fields.Measurementsare in realtime,which makes this devicemoreconvenientcompareto film dosimetry.


