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[ Abstract] Objective: To monitor the long service linear accelerator for accurate clinical treatment by using the three-di-
mensional (3D) water scanning system. Methods; The monthly tested data of Elekta Synergy Medical Linear Accelerator
from July 2017 up to the present were collected and measured using the PTW 3D water scanning system for a total of 26 valid
datasets. The acceptance criteria was used to analyze the output data. The standard reference value of flatness was 100% +
6% , and the symmetry was 100% +3% for 6MV, 10MV energy X-ray. The X-ray quality reference values of 6MV, 10MV
energy were 67.5% and 73.0% , respectively, and the tolerance range was +2% . The time of 3D water tank erection was

recorded. Results: The flatness, symmetry, and ray quality reference measurement results of 6MV, 10MV energy ray were

within the allowable error range. In the Y and X directions,

[WgFSEHE] 2019-11-06 [f£EBHI] 2020-01-17 the measurement errors of the 6MV energy field flatness were

[E£TE] EFEATETR (4552016 YFC0105715); 4.01% +0.44% and 4.93% +0.44% , and the measure-
E XK AR PB4 (45 :2017FCTSYS3027) ment errors of symmetry were 0. 76% +0.35% and 0.95% =

[BHEZ] “¥bd, E-mail:15801234725@ 163. com 0.43% ; the measurement errors of the 10MV energy ray flat-
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ness were 3.53% +0.72% and 5.07% +0.59% , the measurement errors of symmetry was 0.79% +0.32% and 1.31%
+0.66% . The measurement errors of 6MV and 10MV ray quality were 0.59% +0.26% and 1.36% +0.44% . The time

from tank erection to commissioning success was (37.19 +6.89) min. Conclusion: The quality control of the 3D water tank

are well assured, and the accelerator works well.

[ Key words] Three-dimensional water tank; Monthly test; Medical linear accelerator
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Figure 1. Elekta Synergy Linear Accelerator
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Figure 2. PTW Three-Dimensional Water Tank
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Figure 4. Data of 6MV X-Ray
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PDD: Percentage depth dose.
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&1 6MV HE&NEHIRE

Table 1. Data of 6MV X-Ray
6MV Direction Maximum Minimum Median Error
Flatness (% ) Y 104.63 102.76 104.1 4.01 £0.44
X 105.67 103.71 105.04 4.93 £0.44
Symmetry (% ) Y 101.24 100. 44 100. 57 0.76 £0.35
X 101.53 100.26 100. 63 0.95+0.43
Ray quality (% ) 67.89 66.75 67.07 0.59 £0.26
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Table 2. Data of 10MV ray
10MV Direction Maximum Minimum Median Error
Flatness (% ) Y 105.4 102.45 103.34 3.53+0.72
X 105.7 104.74 105. 16 5.07 £0.59
Symmetry (% ) Y 101.42 100. 34 100.72 0.79 £0.32
X 103.00 100.22 101.08 1.31 £0.66
Ray quality (% ) 72.65 71.93 72.23 1.36 +0.44
10MV X-Ray 1oMv +6.89) min, H i 2035 fIy 75 i &< B[] 24 65 min, iz
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Figure 6. Data of 10MV X-Ray
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Figure 7. PDD and Profile of 10MV X-Ray
PDD: Percentage depth dose.
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Table 3. Erection and Debugging Time of the Three-Di-

mensional Water Tank

Date of Time of Date of Time of
monthly erection and monthly erection and
inspection debugging inspection debugging
(min) (min)
2017.07 35 2018.09 34
2017.08 40 2018. 10 38
2017.09 65 2018.11 32
2017.10 36 2018.12 35
2017.11 38 2019.01 36
2017.12 39 2019.03 38
2018.01 30 2019.04 36
2018.03 39 2019.05 37
2018.04 51 2019.06 33

(Table 3 continues on next page)
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( Continued from previous page)

Date of Time of Date of Time of
monthly erection and monthly erection and
inspection debugging inspection debugging
(min) (min)

2018.05 35 2019.07 41
2018.06 31 2019.08 35
2018.07 35 2019.09 34
2018.08 31 2019. 10 33
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