Comparison of Location Accuracy between the
2020° Jaw and MLC Using a High Sampling Rate Log File ...
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Regarding the volumetric modulated arc therapy (VMAT) and intensity-modulated radiation Figure 2 shows the results of plotting the Y1, Y2, and MLC positions. There was no significant
therapy (IMRT) plans, there are reports that the multi-leaf collimator (MLC) position difference in the maximum error between the Y1 and Y2 positions (p=0.387).

accuracy is evaluated by a high-sampling-rate log file (HLF)®*}, but there is no report of the
jaw position accuracy being verified by using an HLF in the Elekta Synergy with Agility head.
This method allows for visualization of the jaw position during irradiation and is useful for
evaluating the jaw's internal control in the plan.

Table 1 shows the maximum error, MAE and RMSE at 35 mm/sec. The maximum value of RMSE in the
jaw was 0.8 mm, and did not exceed the allowable value of 1.0 mm), regardless of the gantry angle.
A one-way analysis of variance was performed and there was no significant difference in the
maximum jaw error at each gantry angle (p=0.120).

Table 1: The jaw and MLC position error for each gantry angle
at 35 mm/s

Maximum error (mm) MAE (mm) RMSE (mm)

. jaw(Y1) MLC jaw(Y1) MLC jaw(Y1) MLC
The maximum error in the jaw was 3.3 mm at a gantry angle of 270" at 35 mm/sec, and the maximum error in ; 3.0(04) 42(0.6) 0600 04(01) 08(01) 09(0.1)
the MLC was 4.2 mm when the gantry angle was 0" . In both the jaw and the MLC, the maximum error N 27(03) 37(04) 04(00) 04(00) 06(01)  08(0.1)
increased as the moving speed increased (Figure 3). . Was=m :
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Figure 4 shows the results of plotting the jaw and MLC positions and comparing them with the CP. At the turning 10

point, the MLC overshoot the CP, while the jaw failed to reach the CP (Figure 5). This phenomenon occurred

head using a HLF even when the gantry angle was changed, and reproducibility was observed for each measurement(Figure 6). - o v1_copos] viGoapos) @ ViGa7oipas)
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We compared the positional accuracy of the jaw and MLC in the Elekta Synergy with Agility
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METHOD |

A Dynamic Jaw (DJAW) plan was created in which the Y jaw that maintained the 10 mm
gap moved from the Y1 side to the Y2 side between the two control points (CP) and
then returned to the starting position.

The plan changed the moving speed in seven steps (5, 10, 15, 20, 25, 30, 35 mm/sec),
and further changed the gantry angle and the collimator angle in three steps

(Ga0® /Co0° ,Ga90" /Co90° , Ga270° /Co90° ). The HLF was acquired at the same
time as the beam irradiation.

Next, we created a similar dynamic MLC (DMLC) plan and obtained an HLF.

Each acquired log file was imported into our software, and the maximum error, mean
absolute error (MAE) and root mean square error (RMSE) of the Y jaw and MLC(leaf
No.41) were compared.

In addition, the plotting positions of the jaw and MLC recorded in the HLF for each
sampling time and the theoretical jaw and MLC positions between CPs were visualized
and compared.
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Figure 3: Comparison of the maximum error Figure 4: Comparison of plots between the jaw and MLC Figure 5: Comparison of how to move when turning at Figure 6: Comparison of how to move when
between the jaw and MLC at a gantry angle of 0 ° ata gantry angle of 0° at 35 mm/s a gantry angle of 0° at 35 mm/s turning at each gantry angle at 35 mm/s
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Figure 1: Visualization of the jaw and MLC plots in the dynamic plan
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Using an HLF to visualize and analyze the positional error during irradiation,
enabled us to confirm the difference in behavior between the jaw and the MLC.
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