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[ Abstract]  Objective  To evaluate the set-up accuracy of intensity-modulated radiotherapy
(IMRT) with the use of kilovoltage X-ray cone-beam computed tomography (kV-CBCT) and establish the
proper planning target volume margins ( MPTV ) in nasopharyngeal carcinoma ( NPC) patients. Methods
A total of 331 NPC patients were scheduled to undergo IMRT were retrospectively reenrolled in the study.
An on-line correction protocol was adopted weekly since the implementation of kV-CBCT. The systematic
(3) and random (o) setup errors were calculated at different correction threshold levels. The MPTV were
calculated according to the van Herk formula (2.53 + 0.70). Results A total of 3 972 CBCT scans
were analyzed. The pre-correction translational setup error and rotation setup error in x, y and z directions
were (0.95+0.79), (1.04 £0.66), (1.14 £0.63) mm and 1.32° £0.99°, 1.45° +1.37°, 1.25° +
1. 35°. The post-correction were (0.56 +0.44), (0.56 £0.51), (0.42 +0.63) mm and 0.78° +
0.76°, 0.62° + 0.85°, 0.75° + 0.64°, respectively. Pre-correction MPTV were 2.93, 3.06 and
3.30 mm along the x, y and zaxes; post-correction were 1. 71, 1.76 and 1.49 mm. Conclusions kV-
CBCT based online correction increased the accuracy of IMRT and reduced MPTV ( <2.0 mm), by
decreasing both the systematic and random errorsfor NPC.

[Key words] Image guided radiation therapy (IGRT);  Cone-beam computerized tomography
(CBCT); Intensity-modulated radiotherapy ( IMRT ) ; Nasopharyngeal carcinoma ( NPC ) ;
Setup errors
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Figure 1 Distribution of translational set up errors between pre-or post-correction kV-CBCT and planning CT scans A. Translational

setup errors in x direction; B. Translational setup errors in y direction; C. Translational setup errors in z direction
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Table 1 Translational and rotational setup errors in each dimension between pre-and post-correction kV-CBCT(X £ o)

. e TR (mm) WERERE (°)
x y z x y z
HKEIETT 1 986 0.95+0.79 1.04 £0. 66 1.14 £0.63 1.32£0.99 1.45 +1.37 1.25+1.35
KIEfG 1 986 0.56 +0. 44 0.56 £0.51 0.42 £0. 63 0.78 £0.76 0.62 £0. 85 0.75 £0. 64
1 3.314 3.567 3.276 1.23 2.897 3.452
PE 0.011 0. 001 0. 000 0. 000 0. 005 0.039

1 :kV-CBCT. TR A

F2 B kV-CBCT AR IERT A A EREIRZZAA (mm, 3 + o)

Table 2 Translational setup errors in each dimension between pre-or post-correction weekly kV-CBCT(mm,3 + o)

. PEAK e IE T KE )&
x y x y z

1A 331 0.77 0. 74 0.85 +0. 63 0.92 +0. 54 0.39 +0. 49 0.48 0. 50 0.40 £0. 60
%2 331 0.82 0. 66 0.90 +0. 60 0.95 +0.52 0.49 +0. 53 0.52 £0. 61 0.41 £0. 66
%3 A 331 0.85 +0.72 0.88 0. 53 0.99 +0. 44 0.55 0. 54 0.55 £0.59 0.43 £0. 61
554 4 331 0.93 +0.73 0.92 +0. 63 1.28 +0. 66 0.58 +0. 54 0.57 +0.62 0.39 +0.62
%5 331 1.11 0. 87 1.25 +0.79 1.34 +0.73 0. 66 +0. 65 0.60 £0. 54 0.44 £0. 65
%56 A 331 1.21 +1.03 1.42 +0. 80 1.38 +0. 89 0.69 +0. 61 0.63 £0. 51 0.42 0. 64
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