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Dosimetric effects study of set-up error in postoperative intensity

modulated radiotherapy of rectal cancer
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Abstract: Objective

PRC), and analyze the effects of target volumes and normal tissues by set-up errors in IMRTPRC. Methods

To measure set-up errors in intensity modulated radiotherapy of postoperative rectal cancer (IMRT-

electrical field

device was used to measure the set-up errors of 30 patients in IMRTPRC; we randomly selected 6 patients, and simulated

their radiotherapy set-up errors in TPS. Then were counted the dose distribution and analyze relative dosimetrical parameters

of target volumes, normal tissues and got the set-up errors effecting on dosimetry. Statistical analysis was performed using an

SPSS statistical package(Version 19.0). Results

The set-up errors on X, Y and Z direction are (—0.82 £ 2.67) mm, (0.42 +

2.91) mm and (0.47 £ 1.64) mm respectively. In regard to set-up errors of L5, R7, G8, T5, B6 and A4, most of statistical

properties of PTV’s Dggo,, Dosops Dsoops Dag,, Hi and Ci are smaller than 0.05, so the differences have statistical values; In L5-

Hi, G8-D,q,, T5-Dsyq, and B6-D,q,, so these differences have not statistical value (P>0.05). In L5, R7, G8, TS5, B6 and A4,

about half of the statistical properties of normal tissue like bowl, bladder and femur heads, are smaller than 0.05 and have

statistical value, and the rest of them are negative. Conclusion The dose of PTV is decreased due toset-up error. Uniform-

ity and conformity is also gone bad. So the dosimetry quantity of PTV can not get reach to the initial design level. However,

the dose of normal tissues like bowl, bladder and femur heads, are increased unexpectedly.
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Figure 8 Set-up-error before correction
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Direction Z/mm d/mm max/mm min/mm
X -0.82 2.67 5 -7
Y 0.42 291 8 =5
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Figure 10  Set-up-error before and after correction

index LS R7 G8 TS B6 A4
Dogq, 0.003 0.001 0.002 0.001 0.000 0.013
Dysq, 0.004 0.002 0.003 0.000 0.003 0.001
J 0.000 0.029 0.033 0.188 0.001 0.014
Dy, 0.026 0.002 0.226 0.001 0.054 0.000
HI 0.063 0.001 0.002 0.000 0.004 0.000
Cl 0.011 0.002 0.001 0.000 0.004 0.041
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Table 4 Effects of set-up error in normal tissue (P)
organ index L5 R7 G8 T5 B6 A4
Dax 0.024 0.040 0.043 0.050 0.019 0.634
the small intestine
Dy 0.107 0.047 0.057 0.155 0.000 0.609
Dyem 0.405 0.222 0.061 0.081 0.000 0.000
Vso 0.758 0.029 0.196 0.228 0.002 0.004
m 0.628 0.119 0.048 0.061 0.000 0.000
bladder
V30 0.173 0.981 0.121 0.154 0.004 0.001
V3 0.742 0.901 0.873 0.773 0.202 0.184
Vig x % x x x T
Diean 0.001 0.000 0.026 0.039 0.012 0.007
Vso k 0.176 0.176 k 0.363 k
m 0.141 0.030 0.098 0.159 0.200 0.162
femoral head (left)
V30 0.002 0.000 0.007 0.008 0.043 0.050
V3 0.064 0.053 0322 0.282 0.115 0.010
Vio 0.363 0.363 0.363 T 0.363 0.183
Diean 0.000 0.000 0.018 0.013 0.005 0.005
Vso 0.359 0.363 0.218 0.363 0.363 0.363
m 0.045 0.141 0.095 0.153 0.122 0.138
femoral head (right)
V30 0.045 0.289 0.035 0.086 0.216 0.525
V3 0.030 0.026 0.200 0.060 0.016 0.002
Vo 0.063 0.218 0.363 x 0.363 0.181
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