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Correlation between rotational errors and translational errors in intensity-modulated radiotherapy

for nasopharyngeal carcinoma
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Abstract: Objective To study the correlation between rotational errors and translational errors in the intensity- modulated
radiotherapy (IMRT) of nasopharyngeal carcinoma (NPC), and explore the method to reduce the setup error of fractionated
radiotherapy for improving the stability and accuracy of patient positioning in radiotherapy. Methods Seventy patients
receiving IMRT for NPC between July 2015 and December 2017 were enrolled in this study. According to the rotational
errors at the first setup, the patients were assigned into control group (rotational errors <2°) and study group (rotational
error=2°). All patients received cone beam CT for a week. Before the first radiotherapy, cone beam CT was performed
before and after correction. Results The first setup errors in X, Y, Z directions before and after correction were (1.05+
0.73), (1.20+0.74), (1.44+1.20) mm and (0.43+0.29), (0.41+0.25), (0.39+£0.30) mm in control group; (1.17+0.91), (1.61+
1.27), (1.43+0.82) mm and (0.62+0.35), (0.83+0.39), (0.7740.44) mm in study group. There was no significant difference in
the setup error before correction (P>0.05). After correction, the setup errors of study group were significantly greater than
those of control group (P<0.05). Significant differences were found in the passing rates of the first setup errors in X and Y
directions which were higher in control group than in study group (88.57% vs 71.43%, 82.86% vs 60.00%, all P<0.05),
not in the passing rates of the first setup errors in Z direction (71.43% vs 68.57%, P>0.05). The passing rates of the setup
errors in fractionated radiotherapy in control group were 97.10%, 97.10%, 94.86%, respectively, significantly higher than
89.71%, 82.29%, 83.43% in study group (P<0.05). MPTV in X, Y, and Z directions in control group were increased by 0.84,

[ #E B #7]2018-08-16
(E4TE ) 5 R TS LRI H (2012) s 8 E4 I RS L RHER I H (2013)
(1E& B |23, WF9E 7 )« g ST T , B-mail: 54018028@qq.com



- 1366 -

Hh R 2 E )

F354%
patient positioning in radiotherapy for NPC.

1.19, and 1.3 mm, compared with those values in control group. The analysis of rotational errors showed that R, was
Rotational errors have remarkable effects on the translational errors during radiotherapy. When the rotational error is large,
stability

strongly correlated with the Z axis, moderately correlated with the Y axis, and that Ry was moderately correlated with the X,
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Y, and Z axes, and that R, had a strong correlation with the X axis and a moderate correlation with the Y-axis. Conclusion

the translational error is also large. Reducing the rotational error can effectively improve the accuracy and stability of
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Tab.1 Comparison of the first setup errors before and after correction (mm)

First setup error before correction

First setup error after correction

Group

X Y Z Xi Y, Z,
Control 1.05£0.73  1.20+£0.74  1.44+1.20 0.43+0.29  0.4140.25  0.39+0.30
Study 1.1740.91 1.61£1.27 1.43+0.82 0.62+0.35  0.83+0.39  0.77+0.44
P value 0.525 0.100 0.963 0.013* 0.003* 0.000*

Compared with control group, *P<0.05
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Tab.2 Comparison of the setup errors in fractionated radiotherapy between control group and study group (mm)

Control group Study group
Fraction
X Y Z X Y Z

1 0.44+0.30 0.43+0.22 0.38+0.27 0.64+0.36* 0.70+0.45* 0.75+0.36*
2 0.60+0.53 0.73+0.54 0.70+0.51 0.89+0.60* 1.07+0.75* 1.07+0.74*
3 0.77+0.63 0.80+0.52 0.87+0.67 1.15£0.71% 1.19+0.85* 1.33+0.71*
4 0.73+0.58 0.80+0.57 0.89+0.68 1.17+0.79* 1.23+0.90* 1.3140.98*
5 0.68+0.45 0.73+0.57 1.02+0.90 1.06+0.77* 1.20+0.90* 1.37+0.74%*

Compared with control group,*P<0.05
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Tab.3 Comparison of passing rates in the first and fractionated radiotherapy (=2 mm)

First setup error before radiotherapy Setup error in fractionated radiotherapy
Group
X Y X Y Z,
Control 4/35 6/35 10/35 4/175 4/175 9/175
Study 10/35 14/35 11/35 18/175 31/175 29/175
X value 3.21 4438 0.07 9.51 23.14 11.81
P value 0.05* 0.02 0.20 0.00 0.00 0.00

* Critical value which may be related to the small sample size.
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Tab.4 Comparison of MPTYV between control group and study group in fractionated radiotherapy (mm)

p) ) MPTV
Group
X Y % X Y % X Y /4
Control 0.195 0.265 0.257 1.002 0.997 1.206 1.19 1.36 1.62
Study 0.320 0.328 0.370 1.734 1.676 1.796 2.06 2.55 2.92

2 ': Standard deviation of systematic error; J: Standard deviation of random error; MPTV: External expansion boundary value
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