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Abstract

There is an increasing number of cancer patients receive radiotherapy.
Therefore, the procedures related to the physical and technical aspects of treatment
must be subjected to careful control and planning in order to ensure the safe and high
quality therapy. ICRU Report No.24 recommended that an uncertainty of 5% is
required in dose delivery. A quality control program for linear accelerator machine is
one of the main areas that must be included in the quality assurance of the
radiotherapy program. A high efficient quality control equipment should be available
for this process.

The objective of this study was to design and develop an analysis program for
linear accelerator machine beam daily checker by using Delphi 7.0. The developed
program aimed to support the medical physicists for analyzing and recording the
beam quality data conveniently.

The verification of the program was performed in 5 steps. The first step was to
check that it could retrieve the simulated text file data and display correctly. The next
two steps were the test for the accuracy of developed program in calculating the beam
qualities data; output, axial symmetry, transverse symmetry, flatness, the ratio of the
dose of two depth points which represent the beam energy and the percentage
differences of the daily test values to those that had been saved as the reference by
comparing the values calculated by the program and the calculator. The results
showed 100% agreement of these two methods of calculation. The fourth step was to
compare the accuracy between the program and human. There was no calculation
error from the program while 22.8%, 9.4%, 13.1% and 2.5% errors were found in
axial symmetry, transverse symmetry, flatness and the ratio of the dose of two depth



points. Moreover, the program could calculate and show the result instantaneously
whereas 37.8 seconds was taken in the 16 volunteers group. The last step was the user
satisfactory evaluation. The program was used by the experience medical physicists in
Division of Therapeutic Radiology and Oncology, Faculty of Medicine, Chiang Mai
University, and also the students enrolling in Master of Science Program in Medical
Physics who concentrate in radiotherapy area. Their comments were used to improve
the program.

In conclusion, the analysis program for linear accelerator machine beam daily
checker can be routinely used for quality control to assure that the patient receives the
accurate dose as prescribe.



