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[ Abstract] Objective: To explore and evaluate the clinical application of optical surface monitoring system ( OSMS) on
patient positioning in radiotherapy for thoracic tumors. Methods: 160 positions ( the first radiotherapy position was exempt)
from 40 patients with thoracic tumors were investigated, and were divided into two groups, with 80 cases in the experimental
group and 80 cases in the control group. Patients in the control group were placed on the treatment couch using tattoo and la-
ser. Then, a cone beam CT (CBCT) scan was performed to obtain and record the six-dimensional setup errors after image
registration. In the experimental group, 20 patients obtained OSMS (a VRT reference image which was used as the base of

OSMS during subsequent positioning) based on CBCT during

the first positioning; and then CBCT scans were performed to
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register the images online. After that, setup errors in six di-

mensions were obtained and recorded. The system error, the
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random error, the maximum error, residual error rate and time of positioning in two groups were compared and analyzed. Re-

sults: Setup errors in the control group were 0. 11 £0.21em (Vrt), 0.04 = 0.25c¢m (Lat), 0.1 +£0.28cm (Lng), 0.2 +
1.25° (Roll), 0.14 £0.88° (Pitch) and —0.12 £1.04° (Rin) ; while those in the experimental group were 0.01 0.
17¢m (Vrt), 0.03 £0.12c¢m (Lat), 0.02 £0. 11em (Lng), —0.04 £0.79° (Roll), 0.21 £0.66° (Pitch) and 0.23 +
0.63° (Rtn). The maximum setup errors in control group were 0.5/ —0.5cm (Vrt), 1.0/ -=0.7cm (Lat), 0.8/ -0.4cm
(Lng), 3.4°/ -3.4° (Roll), 1.9°/ -=2.2° (Pitch) and 2.4/ —2.5° (Rin) ; while those in the experimental groups were
0.24/ -0.3cm (Vrt), 0.3/ -0.32cem (Lat), 0.26/ -=0.36¢m (Lng), 2.5°/ -2.0° (Roll) , 1.9°/ =1.7° (Pitch) and

1.4°/ -2.7° (Rin). Setup errors in directions of Vrt, Lng and Rin were significantly different between the two groups (P <

0.05). The residual error rate decreased from 7.5% to 0. The average positioning time in the experimental group was about

2 minutes longer than that in the control group. Conclusion: The application of OSMS to the radiotherapy of thoracic tumors

can improve the systemic error, the random error, the maximum error and the residual error rate, and the additional treat-

ment time is within an acceptable range.
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Figure 2. Distribution of Setup Errors in 6 Dimensions

A - F. Distribution of setup errors in Group Ref in directions of Vrt, Lat, Lng, Pitch, Roll and Rin; G — L. Distribution of setup er-
rors in Group OSMS in directions of Vrt,Lat Lng Pitch Roll and Rin.
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Table 1. Setup Errors in Group Ref and Group OSMS
Variable Vrt(cm) Lat(cm) Lng(cm) Rol(deg) Pit( deg) Rtn(deg)
Ref OSMS Ref OSMS Ref OSMS Ref OSMS Ref OSMS Ref OSMS
System error 0.11 0.01 0.04 0.03 0.1 0.02 0.20 -0.04 0.14 0.21 -0.12 0.23
t 4.10 0.43 2.33 -0.57 1.32 -2.49
P 0.001 0.670 0.020 0.570 0.190 0.010
Random error 0.21 0.17 0.25 0.12 0.28 0.11 1.25 0.79 0.88 0.66 1.04 0.63
Maximum ( positive ) 0.5 0.24 1.0 0.3 0.8 0.26 3.4 2.5 1.9 1.9 2.4 1.4
Maximum ( negative ) -0.5 -0.3 -0.7 -0.32 -0.4 -0.36 -3.4 -2.0 -2.2 -1.7 -2.5 -2.7

OSMS: Optical surface monitoring system.
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