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Comparison of cone beam CT guidance system and optical positioning system
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Science and Engineering, Nanjing University, Nanjing 210046, China

Abstract: Objective To compare the set-up errors of cone beam CT (CBCT) guidance system and optical positioning system
(OPS) applied in radiotherapy. Methods Set-up data were collected by the comparative experiment for a phantom in Varian
treatment system. The square phantom taken as a virtual patient was positioned by using CBCT guidance system. The set-up
errors in left-to-right (LR) and anterior-to-posterior (AP) directions on the coordinate paper were measured by a vernier caliper.
The treatment couch height was adjusted to ensure the source-to-surface distance (SSD) of 100 cm. The height changes which
were set-up errors in inferior-to-superior (IS) direction were recorded. And the set-up errors of OPS were obtained by using the
same method. Results The average set-up errors of CBCT guidance system were respectively 0.42 mm, 0.50 mm and 0.66 mm
in LR, IS and AP directions; the root-mean-squares (RMS) were respectively 0.24 mm, 0.00 mm and 0.52 mm in LR, IS and
AP directions. The average set-up errors of OPS were respectively 0.28 mm, 0.40 mm and 0.30 mm in LR, IS and AP
directions; RMS were respectively 0.08 mm, 0.10 mm and 0.07 mm in LR, IS and AP directions. Conclusion Compared with
CBCT guidance system, OPS has a better position accuracy and a better position stability.
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Fig.1 Phantom design
Note: a: The square phantom was taken as a virtual patient;
b: The metallic sphere in the middle layer was planned as the isocenter.
IR: Infra-reflex
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Tab.1 Set—up errors of CBCT guidance system and OPS (mm)

CBCT guidance system OPS
SIS Mean value Standard deviation Maximum Mean value Standard deviation Maximum
LR/ AX 0.42 0.24 0.80 0.28 0.08 0.40
IS/ Ay 0.50 0.00 0.50 0.40 0.10 0.50
AP/ Az 0.66 0.52 1.50 0.30 0.07 0.40

Note: CBCT: Cone-beam computed tomography; OPS: Optical positioning system; LR: Left-to-right; IS: Inferior-to-superior; AP: Anterior-to-posterior
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Fig.2 Differences of set—up errors between CBCT guidance system and OPS in different directions
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