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Comparative analysis on long-term stability of absolute dose output at central axis of medical
linear accelerators
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Abstract: Objective To compare and analyze the long-term stability of absolute dose output at central axis of medical linear
accelerators. Methods Three Varian accelerators were selected. The dose outputs in 15 months were monitored by the water
phantom introduced in the latest IAEA TRS-398 protocol. SPSS and SigmaPlot software were used for statistical analysis.
Results Among the 390 measurements, 7 measurements exceeded the tolerance of +2%, accounting for 1.79%. The deviations
were mainly from -0.2% to 1.2%, and the maximum deviation was +2.55%. Significant differences were observed in the output
stability of different energies from the same flattening-filter accelerator (P<0.05), without clinical significance (<1 cGy). The
output stability of different accelerator with flattening filter significantly was dependent on the machine age (P<0.05), not the
type of accelerator. No significant differences were found in the output stability of the flattening-filter-free (FFF) accelerator.
Conclusion The long-term stability of absolute dose output at central axis of Varian accelerators with latest TrueBeam FFF
was satisfactory, with 1%-2% of error rate. A combination of morning checkers and standard water tank measurement should
be used by radiotherapy center to monitor and timely fine-tune the output errors.
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Fig.1 Absolute dose output of different energies at central axis
of three accelerators monitored for 15 months
Note: (a), (b) and (c) respectively displayed the absolute dose output
of energies of 6 MV, 10 MV and FFF mode.
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Tab.1 Comparative analysis of output stability of various photon energies from same accelerator

) - 95% ClI
Accelerator P value Mean difference Standard deviation
Upper Down
ix4634 (6/10 MV) 0.036 0.002 41 0.006 11 0.000 17 0.004 65
ix4248 (6/10 MV) 0.005 0.005 36 0.013 61 0.001 71 0.009 00
TrueBeam1103
6 MV/10 MV 0.019 0.001 54 0.004 60 0.000 26 0.002 82
6 FFF/10 FFF 0.057 0.001 07 0.004 12 -0.000 03 0.002 18
6 MV/6 FFF 0.341 0.000 65 0.004 87 -0.000 71 0.002 01
10 MV/10 FFF 0.884 0.000 13 0.006 45 -0.001 66 0.001 93
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Tab.2 Comparison of output stability of photon energy of 6 MV from different accelerators
95% ClI
Accelerator P value Mean difference Standard deviation
Upper Down
ix4634 vs TrueBeam 0.614 0.001 27 0.002 51 -0.003 73 0.006 27
TrueBeam vs ix4248 <0.001 -0.008 35 0.001 81 -0.011 94 -0.004 77
iX4634 vs ix4248 0.007 -0.007 08 0.002 57 -0.012 19 -0.001 97
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