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Fig. 1. Dose linearity ranging from 1 to 800 cGy for 6 MV
photon. Response of the MatriXX as a function of the delivered
dose. The MatriXX signals are an average of the four ion
chambers in the center of the MatriXX.
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Fig. 2. Dose rate dependency ranging from 100 to 600 MU/min
for 6 MV photon.
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Fig. 3. Comparison of output factor measured by an CC13
cylindrical ionization chamber in a water phantom and with 2D
MatriXX.
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Fig. 4. Short term reproducibility with 15 minute interval,
calibrated by temperature and pressure before each measure-
ment.
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Fig. 5. Comparison of Varian enhanced dynamic wedge profiles
measured with the 2D-MatriXX and calculated with the Varian
Eclipse planning system.
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Fig. 6. The irradiated IMRT fluences on the MatriXX (a) and EDR2 film (b) respectively, and (c) represents the 2D comparison of
dose distribution from the MatriXX and EDR2 film. (d) Illustration of IMRT fluence profiles of the MatriXX and EDR2 at the level
of normalization. Red line stands for the MatriXX and green line for EDR2 film.
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Dosimetric Characterization of an lon Chamber Matrix for Intensity
Modulated Radiation Therapy Quality Assurance

Jeong-Woo Lee*", Semie Hong*, Yon-Lae Kim*, Kyoung-Sik Choi”,
Jin-Beom Jung® ', Doo-Hyun Lee'", Tae-Suk Suh'

*Department of Radiation Oncology, Konkuk University Hospital,
TBiomedical Engineering, School of Medicine, The Catholic University of Korea,
TDepartment of Radiation Oncology, Ajou University Hospital,
¥Seoul National University Bundang Hospital, "National Cancer Center

A commercial ion chamber matrix was examined the characteristics and its performance for radiotherapy
quality assurance. The device was the I'mRT 2D-MatriXX (Scanditronix-Wellhofer, Schwarzenbruck, Ger-
many). The 2D~MatriXX device consists of a 1020 vented ion chamber array, arranged in 24 x24 cm? matrix.
Each ion chamber has a volume of 0.08 cm®, spacing of 0.762 cm and minimum sampling time of 20 ms.
For the investigation of the characteristics, dose linearity, output factor, shori-term reproducibility and dose
rate dependency were tested. In the testing of dose linearity, it has shown a good signal linearity within 1%
in the range of 1-800 cGy. Dose rate dependency was found to be lower than 0.4% (Range: 100-600
MU/min) relative to a dose rate of 300 MU/min as a reference. Qutput factors matched very well within 0.5%
compared with commissioned beam data using a ionization chamber (CCO1, Scanditronix-Wellhofer,
Schwarzenbruck, Germany) in the range of field sizes 3X3~24x24 cm®. Short-term reproducibility (6 times
with a interval of 15 minute) was also shown a good agreement within 0.5%, when the temperature and the
pressure were corrected by each time of measurement. In addition, we compared enhanced dynamic wedge
(EDW, Varian, Palo Alto, USA) profiles from calculated values in the radiation planning system with those
from measurements of the MatriXX. Furthermore, anon-uniform IMRT dose fluence was tested. All the
comparison studies have shown good agreements. In this study, the MatriXX was evaluated as a reliable
dosimeter, and it could be used as a simplistic and convenient tool for radiotherapy quality assurance.

Key Words: 2D-MatrixX, IMRT
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