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Effects of setup error on the dosimetry of stereotactic body radiotherapy for liver cancer
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Abstract: Objective Under the guidance of cone-beam CT (CBCT) images, the setup error of stereotactic body radiotherapy
(SBRT) for liver cancer was measured, and the effect of setup error on the PTV and organ-at-risk (OAR) dose in the target
area was discussed. Methods 13 liver cancer patients who received SBRT was reviewed retrospectively. CBCT image was
taken before each daily radiotherapy and then the gray-scale registration was done with the planning CT images. Based on the
coach shifting parameters from the tumor target area and OAR position, the dose distribution in the planning system was
calculated, and the effects of coach shifting parameters on a series of dosimetric parameters such as PTV, OAR dose,
uniformity index (HI), and conformity index (CI) was analyzed. Results After correction, the setup errors in X, Y and Z
directions are (0.47+2.00), (1.54+4.16) and (0.10+2.77) mm respectively, and the setup error is larger in Y direction.
Compared with the minimum displacement, the maximum displacement has a significant effect on the target area, HI and
CIF. As for OARs, compared with the original plan, the dose distribution of the maximum displacement in the left kidney and
small intestine is statistically significant in the D, .., and D, ., and the dose distribution of the minimum displacement in the
right kidney is statistically significant in the D, . Conclusion The effect of setup error <3 mm on the dose of target area is
smaller than that >5 mm, but the effect still has a significant impact on the minimum dose and coverage rate. In order to

achieve accurate radiotherapy, the setup error should be minimized as much as possible.
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Fig.1 Coordinate distribution of 78 setup errors for all patients
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Fig.2 Mean error of 13 patients in X, Y, and Z directions
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Fig.3 Fractional displacement of 13 patients in X, Y, and Z directions
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Tab.1 Setup error for all patients (mm)

REMAE
Jilil ARG MRE ————————
RfE f/ME
X 0.47 2.99 8 -7
Y 1.54 4.16 11 -12
z 0.10 2.77 6 -6

>5 mm BB ARIEXHE DR AT R E R, <3 mm 4
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{EL, X D0 D 78 25 E A W 520 5 <3 mm F) 76 R
{8, AR D,,, FIBL R A W0 X D, ToR o
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Tab.2 Statistical analysis of PTV dose parameters for target areas

28 RRBIR el Pl BN IR UUaiapd PH
D,./cGy  4333.085£76.140  4328.485+114.006 0.507 || 4343.069+117.813 4 328.485£114.006 0.075
D, /cGy 1555.831+933.038 3192.023+465.245 0.000 | | 2 724.685+618.090 3 192.023+465.245  0.001
D,ea/cGy 3 895.769+285.487 4103.123496.617  0.001 | | 4092.262+52.480 4 103.123£96.617  0.196
A% 80.678+10.756 96.617+3.482  0.001 94.049+4.364 96.617+3.482  0.002
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Tab.3 Dosimetric effect of setup error on HI and CI

28 BRBIR TR g PfE BB IR gl PfH
HI, 1.851£1.413  1.110£0.075  0.001 1.161£0.085  1.110£0.075  0.002
Hls 1.420£0.568  1.072£0.047  0.001 1.099£0.048  1.072+£0.047  0.002
Cl 0499+0.117  0.729+0.075  0.001 0.684+£0.089  0.729+0.075  0.002

&4 OARFIES NG 4R
Tab.4 Statistical analysis of OAR dose parameters

SR OAR Prywr  Prowi
D, L 0.099 0.084
£ 0.034 0.638
Pt 0.158 0.012
D, B 0.533 0.651
N 0.033 0.533
% 0.213 0.594
B 0753 0.345
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