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ABSTRACT Objective: To explore the effects of cone beam CT (CBCT)-guided radiotherapy set-up errors on irradiation dose of
patients with upper and middle esophageal cancer. Methods: A total of 60 patients with middle and upper esophageal cancer admitted to
our hospital from May 2017 to May 2019 were selected as the research subjects. All patients underwent CBCT images and planned CT
image acquisition. CBCT scan was performed on patients before radiotherapy, and the CBCT image was matched with the planned CT
image to obtain linear errors in three directions of left-right (x-axis), head-to-foot (y-axis) and front-to-back (z-axis), and the errors and
distribution of errors were analyzed. The simulated actual irradiation system was used to carry out a simulation plan to obtain the actual
irradiation target area and the irradiation dose of normal tissues, and compared it with the pre-treatment plan, and the effects of set-up
errors on irradiation dose of patients were studied. Results: The overall set-up error of patients was (2.91+ 2.20) mm in x-axis, (3.89+
2.17) mm in y-axis and (2.44+ 1.64) mm in z-axis, and the MPTV of x-axis was 4.054 mm, and MPTV of y-axis was 8.183 mm and
MPTYV of z-axis was 3.482 mm. The Dmin, Dmean and D95% of CI and PTV of the simulation plan were significantly lower than those
of the standard plan (all P<0.05), and the HI of simulation plan was lower than that of standard plan (P<0.05). The spinal cord Dmax of
simulation plan was higher than that of standard plan (P<0.05), and there were no significant differences in the lung V20 and Dmean and
heart V40 between standard plan and simulation plan (all 7>0.05). Conclusions: CBCT-guided radiotherapy set-up errors have little ef-
fects on patients with upper and middle esophageal cancer. It improves the PTV irradiation dose and the treatment accuracy, and has a
protective effect on spinal cord. Set-up errors have no significant effects on the dose distribution of the heart and lung.
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Table 1 Distribution of displacement deviation frequency of patients with esophageal cancer radiotherapy [n (%), n=60]

Directions 3 mm 5 mm >5mm
X-axis 39(65.00) 16(26.67) 5(8.33)
y-axis 32(53.33) 19(31.67) 9(15.00)
Z-axis 43(71.67) 13(21.67) 4(6.67)
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Table 2 Comparison of effects of set-up errors on target area irradiation dose(xt s, n=60)

GTV(Gy)
Radiotherapy plan HI CI
Dy Dy Dinean Dy,
Standard plan 64.98+ 2.26 70.23+ 2.34 67.77x 1.74 68.56+ 1.62 1.07+ 0.02 0.74% 0.11
Simulation plan 63.67+ 7.47 7031+ 2.33 67.79% 1.71 68.52+ 1.59 1.14% 0.07* 0.68+ 0.07*
gR2
Continued Table 2
PTV(Gy)
Radiotherapy plan
Dy Dy Do Dysy,
Standard plan 54.16% 12.23 71.28% 2.36 67.09+ 1.21 64.22+ 2.23
Simulation plan 4245+ 12.67a 71.41% 2.19 66.32+ 1.04° 60.45+ 2.67°

Note: Comparison between groups, *P<0.05.
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Table 3 Comparison of effects of set-up errors on irradiation dose of endangered organs(xt s, n=60)

Double lung
Radiotherapy plan Spinal cord Dmax( Gy ) HeartV40( %)
V20(%) Dmean( Gy)
Standard plan 26.03+ 1.95 13.26 1.62 41.46% 1.02 14.24+ 10.61
Simulation plan 26.32+ 2.13 13.24% 1.56 43.18% 1.77* 13.84% 10.57

Note: Comparison between groups, *P<0.05.
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