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Quality assurance of multileaf collimator in volumetric modulated arc therapy
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Abstract: Objective To explore the quality assurance method of multileaf collimator (MLC) in volumetric modulated arc
therapy (VMAT). Methods The MLC leaf position accuracy in VMAT was examined. With different conditions of RapidArc
MLC, the leaf position errors were analyzed. Six rectum patients receiving VMAT were randomly selected. During the actual
treatment, MLC leaf positions at every control point on each arc were recorded in MLC dynamic log files by self-programmed
software. And the recorded leaf position replaced leaf positions in planning files, re- importing new information into the
treatment planning system to reconstruct three dimensional (3D) dose distribution. Compared with treatment plan, MLC leaf
position errors and dose differences were analyzed. Results MLC position accuracy analysis showed that MLC images of each
fraction were extremely consistent and well-matched. All the MLC leaf position errors of these six patients were less than 2
mm, and most of errors was between 0.05 mm and 1 mm. MLC leaf position errors had a great influence on planning target
volume (V,), with statistically significant differences, while the leaf position errors had a small impact on small intestine,
bladder, femoral head, without statistically significant differences. Conclusion Quality assurance should be strictly
implemented because the MLC leaf position accuracy can affect the accuracy of treatment planning dose.

Key words: volumetric modulated arc therapy; multileaf collimator; log files; quality assurance
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Fig.1 Test chart of MLC in Arc mode
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Fig.2 Test chart of MLC with intentional errors
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Fig.3 Interpolation of MLC in Arc mode
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Fig.4 Diamond chart when the gantry angle

was 0° in static mode
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Tab.1 Statistical analysis of MLC leaf position error

No Error (cm) Percentage (%) Cumulative percentage (%)
1 0.000-0.005 15.51 15.51
2 0.005-0.050 40.54 56.05
3 0.050-0.100 30.98 87.03
4 0.100-0.150 12.87 99.9
5 0.150-0.200 0.1 100
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Right femoral head (Vs,) 2.22+1.68 2.39+1.78 0.880
PTV (Vi) 95.41+0.42 96.33+0.51 0.004
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