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Setup errors and margins of CBCT-guided IMRT in different positions for uterine neoplasms

OUYANG Shuigen, SU Qun, TAO Na, GUO Qing, LIU Tingting, LIU Zhigiang, WEI Xiyi, NIU Ruijun, TAO Fali
Department of Radiation Oncology, Gansu Provincial Cancer Hospital, Lanzhou 730050, China

Abstract: Objective To study the setup errors and margins in intensity-modulated radiotherapy guided by kV-cone-beam computed
tomography (CBCT) for patients with uterine neoplasms who were in prone or supine position. Methods Before radiotherapy
began, Elekta Synergy with on-board imager was used to perform CBCT scans on 251 patients with uterine neoplasms, including
117 patients in supine position and 134 in prone position. The setup errors in left-right (x), superior-inferior (y) and anterior-
posterior (z) directions were obtained by the registration between the automatically reconstructed images and the planned CT
image. Moreover, the margins of planning target areas were also calculated. Results A total of 3 128 CBCT scans were performed
on all patients, including 1 679 scans in prone position and 1 449 scans in supine positions. In 981 scans (31.36%), the error of
any axis (X, y, z) was less than 0.3 cm; and in 415 scans (13.27%), the deviation distance from the ioscenter was found to be less
than 0.3 cm. When the error direction was considered, the setup errors in x, y and z directions were (0.109 5+0.380 7), (-0.035
14+0.569 2), (0.075 1£0.285 2) cm for prone position, and (0.001 1+0.303 4), (0.118 4+0.583 0), (0.033 2+0.248 0) cm for supine
position. When the size of the setup error was considered, the setup errors in X, y and z directions were (0.300 8+0.257 7),
(0.442 8+0.359 2), (0.227 1£0.188 2) cm for prone position, and (0.229 3+0.198 6), (0.470 2+0.364 4), (0.183 2+0.170 3) cm
for supine position. The margins of planning target area in X, y, z directions were 0.540, 0.486, 0.387 cm for prone position and
0.215, 0.704, 0.257 cm for supine position. Conclusion The setup errors of the patients with uterine neoplasms who are in supine
versus prone position have differences. The deviation distance from the ioscenter less than 0.3 cm should be used for the calibration
of setup errors. The margins of target areas in x, y, z directions are 0.540, 0.486, 0.387 cm for prone position, and 0.215, 0.704,
0.257 cm for supine position.
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Fig.1 Coronal, sagittal and transverse sections after the registration of CBCT images and planned CT images of a case in one patient
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Tab.1 Setup errors of patients with uterine neoplasms in different positions under the consideration of direction (Mean+SD)

Setup error/cm

Position n Number of CBCT scans

Left-right (x) Superior-inferior (y) Anterior-posterior(z)
Prone 134 1679 0.109 5+0.380 7 -0.035 1+0.569 2 0.075 1£0.285 2
Supine 117 1 449 0.001 1+0.303 4 0.118 4+0.583 0 0.033 2+0.248 0
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Tab.2 Stratification analysis of the setup errors of patients with uterine neoplasms in different positions

under the consideration of direction (Mean+SD)

Number of Setup error/cm
Position
CBCT scans Left-right (x) Superior-inferior (y) Anterior-posterior(z)
Prone First 134 0.124 1+0.355 1 -0.032 0+0.510 9 0.135 3+0.220 8
Second 1545 0.108 2+0.382 9 -0.035 0+0.574 1 0.069 8+0.289 6
t value 0.463 0.040 2.554
P value 0.643 0.965 0.011
Supine First 117 0.058 8+0.260 9 0.120 840.597 0 0.0742 £0.210 6
Second 1332 -0.003 0+0.306 3 0.118 1£0.582 0 0.029 6+0.250 7
t value 2.151 0.840 1.868
P value 0.032 0.962 0.062
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Tab.3 Setup errors of patients with uterine neoplasms in different positions under the consideration of the size of setup error

(Mean+SD)

o Number of Setup error/cm Deviation distance

Position n .
CBCT scans Left-right (x) Superior-inferior (y) Anterior-posterior(z) from the ioscenter/cm

Prone 134 1679 0.300 8+0.257 7 0.442 8+0.359 2 0.227 1+0.188 2 0.667 9+0.350 2
Supine 117 1 449 0.229 3+0.198 6 0.470 2+0.364 4 0.183 240.170 3 0.622 4+0.347 7
t value 8.595 -2.110 6.788 3.633
P value 0.000 0.035 0.000 0.000
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Tab.4 Stratification analysis of the setup errors of patients with uterine neoplasms in different positions under the consideration of

the size of setup errors (Mean+SD)

Setup error/cm

. Number of Deviation distance from

CBCT scans Left-right (x) Left-right (y) Left-right (2) the ioscenter/cm
Prone First 134 0.267 5+0.263 6 0.403 8+0.312 8 0.204 0+£0.159 0 0.606 7+£0.316 0
Second 1545 0.303 6+0.257 0 0.446 1+£0.362 8 0.229 0+£0.190 3 0.673 2+0.352 5

t value -1.559 -1.307 -1.479 -2.111

Pvalue 0.119 0.191 0.139 0.035
Supine First 117 0.196 4+0.180 7 0.457 2+0.400 4 0.165 3+£0.149 5 0.589 4+0.377 7
Second 1332 0.232 1+0.199 9 0.471 2+0.361 1 0.184 8+0.172 0 0.625 3+0.344 8

t value -1.862 0.251 0.121 -1.070

Pvalue 0.063 0.690 0.237 0.285

F| 82.1% , y il _E ik ] 62.0% ; fF B x % ik 2]
89.2%, y i iK% 64.9%, PEANSE R ILF S, 500, pasion
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Tab.5 Percentage of three—dimensional deviation in patients with

uterine neoplasm in different positions (%) ‘g’.’

©

$ Position  Rang/cm  Left-right (x) Left-right (y) Left-right (z) &
Prone <0.5 89.2 64.9 93.6
0.5-1.0 9.6 28.4 6.3
>1.0 1.2 6.7 0.1
Supine <0.5 82.1 62.0 92.5

0.5-1.0 16.6 270 75 2 AR FEMEEEBIRES L= E
Fig.2 Scatter plot of the setup errors of patients with uterine

>1.0 1.4 11.0 0.1

neoplasm in different positions
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Tab.6 Percentage of deviation from isocenter in patients with
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