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ABSTRACT
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DLG (Dosimetric Leaf Gap) and transmission factor are important parameters of MLC modeling in treatment
planning system. In this study, DLG and transmission factor of HD-MLC were measured using detector with
different measuring volumes, and the accuracy of the treatment plans was evaluated according to the DLG values.
DLG was measured using the dynamic sweeping gap method with Semiflux3D and MicroDiamond detectors.
Then, 10 radiation treatment plans were generated to optimize the DLG value and compared with the
measurement results. Photon energies 6, 8, 10 MV, the DLG measured by Semiflux3D were 0.76, 0.83, and 0.85
mm, and DLG measured by MicroDiamond were 0.78, 0.86, and 0.9 mm. All plans were measured by portal
dosimetry and analyzed using Gamma Evaluation. In the 6 MV photon beams, the average gamma passing rate
were 94.3% and 98.4% for DLG 0.78 mm and 1.15 mm. In the 10 MV photon beam, the average gamma
passing rate were 91.2% and 97.6% for DLG 0.9 mm and 1.25 mm. HD-MLC needs accurate modeling in the
treatment planning system. DLG could be used measured data using small volume detector. However, for better
radiation therapy, DLG should be optimized at the commissioning stage of LINAC.
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II. MATERIALS AND METHODS

1. DLG 3
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Specification HD-MLC
. 2.5 mm x 32 5.0 mm x 28
Leaf width (inner leaf) (Outer leaf)
2 2
: . 22 x 40 cm 22 x 32 cm
Max. Field Size (Static) (IMRT)
Leaf height 6.9 cm
%]\X ]Tﬂ_ Leaf end radius 16 cm
Leaf end angle 6 °

Leaf material 95% Tungsten alloy

18.0 - 18.7 glem’
< 3.0 mm (6MV, 10x10, SAD-100)

Density
Penumbra (20-80%)

Table 2. Nominal characteristic of two detectors

Semiflux3D MicroDiamond
Type Ionization Chamber  Synthetic Diamond
Active Volume 70 mm’ 0.004 mm’
Sensitive Material Air Diamond
opltector Axial, Radial Axial
Chamber Voltage 400 V (VY%
Materials PMMA, Graphite Diamond
Nominal Response 2 nC/Gy 1 nC/Gy
Radiation Quality 0co - 50 MV 100 keV - 25 MV
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Fig. 1. Schematic diagram for measuring of DLG of

HD-MLC using dynamic sweeping gap technique. (A)
Starting position of the MLC and (B) end position of
the MLC.
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II. RESULTS AND DISCUSSION
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Table 3. The measured DLG and MLC transmission
factor value for each energy using two detectors

Semiflux3D MicroDiamond
Energy
DLG TF DLG TF
6 MV 0.76 0.009 0.78 0.006
8 MV 0.83 0.011 0.86 0.007
10 MV 0.85 0.012 0.9 0.008

TF: Transmission Factor
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Fig. 2. Linear regression analysis enlargement for

difference photon energies using various detector volume.

Table 4. The measured DLG and MLC transmission
factor value for each energy using two detectors

Semiflux3D MicroDiamond
Energy
DLG TF DLG TF
6 MV 0.76 0.009 0.78 0.006
8 MV 0.83 0.011 0.86 0.007
10 MV 0.85 0.012 0.9 0.008

TF: Transmission Factor
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Fig. 3. The percentage of gamma passing rate for
various DLG values. The criteria of gamma passing
rate were 95% and plotted the red dashed line.
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Table 5. The percentage of gamma passing rate for
measured and optimized DLG values using 6 and 10
MV energies

6 MV 0.78 mm 1.15 mm
No 3 mm/3% 2 mm/2% 3 mm/3% 2 mm/2%
1 98.9 93.4 99.6 96.0
2 99.7 95.3 100.0 99.0
3 99.5 922 99.9 99.1
4 100.0 92.0 100.0 99.5
5 99.9 94.7 99.9 99.2
6 99.8 93.6 100.0 98.5
7 99.3 94.6 99.5 97.3
8 99.5 97.3 99.9 98.8
9 100.0 92.0 100.0 99.6
10 99.4 97.5 99.4 97.4
Average 99.6 94.3 99.8 98.4
10 MV 0.9 mm 1.25 mm
No 3mm/3% 2 mm/2% 3 mm/3% 2 mm/2%
1 99.7 97.6 99.9 99.3
2 99.7 89.4 99.9 98.8
3 99.5 88.2 99.9 97.8
4 99.9 84.8 100.0 98.3
5 100.0 78.8 100.0 98.9
6 99.2 91.6 99.7 98.1
7 97.6 94.3 97.4 92.3
8 100.0 99.4 100.0 100.0
9 99.5 97.6 99.8 99.1
10 96.8 89.9 97.8 93.4
Average 99.2 91.2 99.4 97.6
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