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Analysis of setup error at rectal cancer radiotherapy technique
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Abstract  Radiotherapy of rectal cancer requires a stabilized image but the movement of patients is almost
unavoidable in radiotherapy. In this study, the setup error using the radiation treatment technique was compared
according to the loading time and BMI(Body Mass Index) for 14 patients with rectal cancer. In addition, the
variation of the dose by the average setup error was compared. Therefore, the technique of a selective standard
was established. As a result, 3DCRT(3-Dimensional Radiation Therapy) and VMAT(Volumetric Modulated Arc
Therapy) showed a similar time and error. In comparison, IMRT(Intensity Modulated Radiation Therapy)
increased the time two fold and the error four fold. In BMI, a more pyknic patient showed a larger error for
all techniques. Regarding the dose, IMRT and VMAT increased much more than 3DCRT in the average error at
the small bowel. Therefore, 3DCRT of the short time will be applied to pyknic rectal cancer. Moreover, VMAT
selects than IMRT in the overexposure of the small bowel.
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[Fig. 1] 3DCRT plan image

[Fig. 3] VMAT plan image
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[Fig. 4] OBI setup error measurement

[Fig. 5] CBCT setup error measurement
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[Table 1] Setup error

[unit : mm]
3DCRT IMRT VMAT
X-axis 0.34+0.56  0.95+1.10  0.37+0.60
Y-axis 0.26+0.48 1.00£1.01 0.29+0.49
Z-axis 0.25+0.53 1.18+1.42  0.37+0.57
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[Fig. 6] Distribution map of setup error
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3.2 X|2A|Zt [Fig. 8] Reference versus error apply DVH in IMRT
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[Table 2] Loading time
[unit : sec]
3DCRT IMRT VMAT
Time 42437 917+58 448429 Reference Setap et
[Fig. 9] Reference versus error apply DVH in VMAT
3.3 MEg 2t
Z27|HYE A go] = exl= #331 Aot [Table 4] Dose evaluation
3DCRT IMRT VMAT
standard error standard error standard error
BMI t
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39.7 0.71 0.68 CL Vri/TV, HIL: Inax/RI, QOC: Inin/RI, Vi volume encompassed
46.3 1.05 0.55 by the prescription isodose, TV: target volume, Iy maximum isodose
53.1 1.99 0.87 in the target, RI: prescription isodose, Imin: minimum isodose in the
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