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Clinical testing of a novel domestic two-dimensional matrix dosimetric verification system
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Abstract: Objective To test a new type of domestic two-dimensional (2D) matrix dosimetric verification system in the clinical
condition for evaluating whether the system can meet the clinical requirements. Methods The medical linear accelerator which
was used to test the domestic 2D matrix dosimetric verification system was firstly tested and adjusted according to GB15213-94,
thus ensuring that the accelerator met the national standard. Then the new type of domestic 2D matrix dose verification system
is used for testing the repeatability of absolute dose measurement and dose linearity in the standard radiation field, flatness and
symmetry, and validating actual radiotherapy plans. Results The test on the repeatability of absolute dose measurement in the
standard radiation field showed that the coefficient of variation was less than 0.7%, which was consistent with the test requirements.
There was no significant difference in the test results of dose linearity in the standard radiation field between 2D matrix dosimetric
verification system and ionization chamber. The test also revealed that both flatness (within +3%) and symmetry (within +2%)
met the clinical requirements. Moreover, the validation of actual treatment plans showed that the gamma passing rates were all
above 98%, which fully satisfied the clinical requirements. Conclusion The novel domestic 2D matrix dosimetric system can be
used to not only measure point and planar doses for the evaluation of the basic dose performances of the accelerator, but also realize
the import of the DICOM data exported from the treatment planning system which are then compared with actual measurements,
thereby meeting the clinical plan verification requirements.
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Tab.1 Test results of dose linearity in standard radiation field
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100 96.0 0.18 96.3 0.05 -0.31

120 115.6 0.14 116.5 0.05 -0.78

140 1343 045 135.9 0.04 -1.20

160 154.5 0.01 155.2 0.07 -0.45

180 1743 0.15 175.4 0.05 -0.63
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Fig.1 Test results of flatness and symmetry of 10 cmx10 cm radiation field
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Fig.2 Test results of flatness and symmetry of 20 cm x 20 cm radiation field
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Fig.3 Radiotherapy plan verification results in 21 cases
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Fig.4 Cross—sectional view of the verification results
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Fig.6 Isodose diagram of plan verification in a case
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