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Factors affecting the passing rate of intensity-modulated radiotherapy plans
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Abstract: Objective To investigate the factors which affects the passing rate of intensity-modulated radiotherapy (IMRT) plans.
Methods A total of 68 static IMRT plans designed by Pinnacle treatment planning systems were selected. After all radiation fields
were normalized to gantry angle 0°, the dose distributions were measured with PTW 729 chamber array and solid water phantom
based on Synergy accelerator. Then PTW VeriSoft software was used to compare the differences between measured results and
computed values. Using 3 mm/3% criteria, the Gamma passing rates of Local and Max were analyzed and compared. The
correlations between the passing rate of Local and various factors, such as monitor unit, the number of segments, the mean area
of segments and the coefficient of variation of segments area, were analyzed. Regression analysis was used to obtain the linear
relationship between the passing rate and the affecting factors. Results The passing rates of Local were lower than those of Max
for all plans (P<0.01). The passing rates of head and neck plans were significantly different from other sites, with statistical
significances (P<0.01). The passing rates of Local had linear relationships with the treatment sites, the number of segments and
the coefficient of variation of segments area. Conclusion The passing rate of Local is significantly lower than that of Max.
Compared with plans for other sits, head and neck plan has a lower passing rate. The passing rates of Local can be preliminary
estimated by monitor unit and the number of segment. Treatment sites, the number of segments and the coefficient of variation

of segments area are the main factors that affect the passing rates of Local. Multiple linear regression equations can provide some

(5 B HA]2018-06-26
(EL£TE JEF A RRFEIEA (11505012) 5 D DA R ERMITFEII (1 % 2018-4-1027) ; JLETTT [ SR FF7 42 (7172048, 1174016, 1184014) ; L 5T
KPR QIHTOT G R R IE S — T R F 34 W B30T H (BMU2017PY028) ; B L 22 BHF & 13 4 (Strategies for RapidPlan Model

Adaptation)

(1E& BT 0, ER N, BFFT 7 18] : B2 P, E-mail: guorann@126.com
(B 1EE PR, it —gto 1, R 07 1) 3BT TR PEAR S (EHR 51 S50 7 4% , E-mail: dai_jianrong@163.com

& AT



- 1118 - Hh R B2 F354%

guidance for the design and selection of optimal plans.

Keywords: plan quality assurance; PTW 729 detector array; intensity-modulated radiotherapy
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a: Different selections of dose difference

— % Dose Difference with ref. to:
accepted percentage dose deviation

- Reference value for the accepted percent
dose deviation:

- Local dose:
dose at the corresponding position of the
erence matrix

— Max. dose of measured data set:
maximum dose of the reference matnx

- Selected dose:
dose at an arbitrary point of the refere
matrix:
For this click the Select button and then
desired point in the compare window or e
the desired dose value.

b: Explanation of dose difference in user manual

&1 PTW Verisoft {4 # #J Local dose 5 Max dose
Fig.1 Local dose and Max dose in PTW Verisoft software

Local means choosing % dose difference of Gamma 2D with local dose, which is at the corresponding position of the reference

matrix; Max means choosing % dose difference of Gamma 2D with max dose, which is the max dose of the reference matrix
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Fig.2 Correlations between Gamma passing rate of Local and various factors, including monitor units (a), number of segments (b), mean

area of segments (c) and coefficient of variation of segments area (d)
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Tab.1 Correlations between Gamma passing rate of Local and

various factors

Factor Pearson correlation coefficient P value
Monitor unit -0.655 <0.001
Number of segments -0.671 <0.001
Mean area of segments 0.042 0.734
Coefficient of variation e -

of segments area
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Tab.2 Regression coefficient

Unstandardized coefficient

Model t value P value
B SE

Constant 99.652 1.197 83.256 <0.001

Number of segments -0.072 0.026 -2.812 0.007

Coefficient of variation of segments area -4.344 1.798 -2.417 0.019

Regions 1.180 0.573 2.061 0.043

B: Partial regression coefficient; SE: Standard error
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