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Set-up errors and target margin in stereotactic body radiation therapy for lung cancer
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Abstract: Objective By the application of cone-beam CT (CBCT), to measure the interfractional and intrafractional set-up
errors and to calculate planning target volume (PTV) margins based on on-line correction or off-line correction in the stereotactic
body radiation therapy (SBRT) for lung cancers. Methods Twenty-five lung cancer patients treated with SBRT were selected.
All patients respectively received CBCT scan before and after fractional radiotherapy to acquire two sets of CBCT images,
CBCT1 and CBCT?2. The interfractional and intrafractional set-up errors were obtained by respectively registering these two
sets of CBCT images to planning CT images. The changes of set-up errors before and after correction were analyzed. And the
errors were measured to calculate PTV margins based on on-line correction and off-line correction. Results The interfractional
set-up errors of all patients in three directions were significantly decreased after online correction. Before correction, the set-up
errors (systematic error + random errors) in lateral (X), vertical (Y), longitudinal (Z) directions were respectively (0.050+0.368)
cm, (0.162+0.510) cm, (-0.156+0.151) cm. The maximum deviations in each direction were respectively 1.07 cm, 0.62 cm, 1.07
cm, and the median values were respectively -0.1 cm, -0.22 cm, -0.15 cm. After the on-line correction, the set-up errors in X, Y,
Z directions were respectively (0.009+0.086) cm, (0.069+0.190) cm, (0.062+0.077) cm, and the maximum deviations in each
direction were respectively 0.34 cm, 0.21 cm, 0.42 cm, and the median values were respectively 0.03 cm, 0.07 cm, -0.15 cm.
The PTV margins of on-line correction and off-line correction were respectively 0.754 cm, 1.008 cm, 0.398 cm and 0.239 cm,
0.368 cm, 0.212 cm in X, Y, Z directions. Conclusion The CBCT of on-line correction can improve the positioning accuracy,
reduce the set-up errors, narrow PTV margin and reduce the radiated volume of normal tissues.
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Tab.1 Analysis of the absolute value of interfractional and intrafractional set—up errors (cm)

Lateral (X) Vertical (Y) Longitudinal (Z)
Inter Intra Inter Intra Inter Intra
Maximum value 1.07 0.34 0.62 0.21 1.07 0.42
95% < 0.76 0.21 0.40 0.16 0.89 0.31
90% < 0.54 0.15 0.32 0.14 0.70 0.26
80% < 0.41 0.13 0.29 0.13 0.54 0.17

F2 ELEREMGBMUIREER PTV IMIEES (cm)

Tab.2 Set—up errors and planning target volume margins at in—line uncorrected and in-line corrected (cm)

Lateral Vertical Longitudinal
Un-corrected corrected Un-corrected corrected Un-corrected corrected
Systematic errors 0.050 0.009 -0.156 0.062 0.162 0.069
i D
Systematic erors 5 0.228 0.089 0.116 0.079 0.296 0.104
(standard deviation)
Random errors 0.368 0.086 0.151 0.077 0.510 0.190
Margin 0.754 0.239 0.398 0.212 1.008 0.368
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