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Fig.4 Comparison of the field size obtained by clinical
measurement and nominal leaf position for simulation.
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Fig.5 Comparison of leakage profiles at the X axis closing
MLC between the simulation and clinical measurement results.
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Dosimetry characteristics of multi-leaf collimator field for TrueBeam

XIONG Qili'"? SHI Yong® XU Gang' GU Qiang®
1(Environmental and Chemical Engineering, Shanghai University, Shanghai 200444, China)
2(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
3(The Third Xiangya Hospital of Central South University, Changsha 410013, China)

Abstract Background: The dose distribution of the Flatting-Filter-Free (FFF) of medical linear accelerator
(LINACS) has been proved to have its advantages in clinical use. With the recent development of three-dimensional
conformal radiotherapy and intensity-modulated radiation therapy, field of clinical treatment is mainly achieved by
using Multi-leaf Collimator (MLC). Because of the rare researches on dosimetry characteristics of MLC field under
FFF beam, it is interesting to note the importance of its further development. Purpose: For the TureBeam accelerator
of 6 MV-X, the dose characteristics of the MLC are studied in the presence of the FFF beam. Methods: The off-axis
dose curve characteristics are analyzed by using the Monte Carlo (MC) method, combined with three-dimensional
dose scanning data. Results: The compared results, including MLC leaf position accuracy, leakage radiations along
X-axis and Y-axis, field penumbra and the influence of the concave-convex structure of the leaf, show that the MC
simulations result in good agreement with the clinical data. MLC irregular radiation field’s geometry, MC calculation
and clinical measurement discrepancy degree are 3.629 0%, 3.262 6% and 2.039 4%, respectively. A circle field of
radius 5 cm and uneven borders field geometry and MC calculation discrepancy degree are 0.866 2%, 0.879 4% and
0.231 4%, 0.817 0%, respectively. Conclusion: The results provide a reliable basis for the clinical use of MLC.

Key words FFF, MLC, Monte Carlo, Dose characteristics, Clinical measurement

CLC TL72

100203-8



