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Margins of planning target volume in pancreatic cancer with tomotherapy

HE Lei“, SUN Xian-song, YU Lang, WANG Xin-hai, HU Ke, QIU Jie, ZHANG Fu-quan
( Department of Radiotherapy,Peking Union Medical College Hospital, CAMS & PUMC, Beijing 100730, China)

Abstract: Objective Analysis of the pendulum error of pancreatic cancer patients by spiral tomography technique
under the guidance of megavolt CT ( megavoltage computed tomography, MVCT) image, and calculation of planned
target volume, PTV) of the margin.Methods The MVCT image scan matched with the planned CT image, the er-
ror values of the left and right (X) , head and feet (Y), abdominal back (Z) axis direction and cross-section rota-
tion (roll) direction were recorded, and the error values were analyzed and calculated.Results A total of 592
MVCT scans were conducted. The X, ¥, Z and roll direction swing error values were (—=0.5+2.8)mm, (-1. 1%
6.4)mm, (6.0x4.4)mm, and (—0.2+0.7) respectively. The average error in the three directions of X, Y and Z
was less than 5 mm, with 97. 13% (575/592), 88.01% (521/592) and 37.84% (224/592) , and roll direction
rotation error of less than 1 degree, with 93.92% (556/592). According to the formula, the extra-boundary spac-
ing values of The PTV in X, Y and Z 3 directions were 5. 16, 9.9 and 7. 53 mm respectively.Conclusions In or-
der to improve the accuracy and efficacy of tomotherapy, The margin emission values of CTV to PTV in X, Y and Z
three-dimensional directions are recommended as 5, 10 and 8 mm, respectively.
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Table 1 Mean percentage error values of 23 pancreatic cancer patients in the three directions of X, Y, and Z

( total number=592)

X-direction Y-direction Z-direction
error value/mm
cases/n percentage/ % cases/n percentage/ % cases/n percentage/ %
<5 574 96. 96 520 87.84 213 35.80
5~8 14 2.37 37 6.25 220 37.16
>8 4 0. 67 35 5.91 159 26. 86
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Table 2 Average error of 23 pancreatic cancer patients in X, Y, and Z directions and the value of

roll’s rotation error

group X/mm Y/mm Z/mm roll/°
1 0.56+2.38 -4.80+3.17 5.33+2.00 -0.46+0. 81
2 1.08+4. 18 -1.02+4.36 1.01+4. 32 -0.27+0.88
3 -0.28+1.85 -3.19£3.49 2.38+2. 00 0. 500. 87
4 -1.32+1.93 2.89+2.85 9.88+1.83 ~1.80+0.43
5 -1.64+1.44 -3.08+2.92 4.26+1.37 -0.01+0. 43
6 1.99+2.23 6.46+3.24 3.12£2. 13 -0.010.45
7 -0.54+1.45 -0.17+3.84 5.32+2.44 -0.180.39
8 -1.61+1.82 -9.21+7.75 5.9122. 16 -0.65+0. 62
9 -2.53+1.82 1.00+4. 77 8.05+1.60 0.19+1.05
10 -3.49+1.84 -5.44%5.51 8.48=1.61 -0.79+0. 45
11 -0.72+1.63 -4.05+7.47 4.53£3.15 -0.240. 65
12 -0.08+1.61 -2.01+5.35 5.16x1.98 0. 110. 54
13 -2.78+1.69 ~1.08+3.02 4.3242.57 -0.120. 68
14 -2.65+1.67 0.10+3. 14 7.78+2.57 -0.65+0. 57
15 2.63+1.51 -0.40+4. 74 7.96x1. 64 -0.28+0. 43
16 1.27£1.72 -3.26+4. 62 4.28+1.88 -0.040. 87
17 0.62+5.49 1.29+8. 43 5.85+5. 69 -0.28=1.09
18 -0.12+1.85 -2.59+2.49 7.66+1.70 0.690. 38
19 -0.35+2.33 -0.10+2.94 4.87+1.70 0.30+0. 57
20 1.19+2. 09 ~1.06+4. 84 9.70+10. 64 -0.50+0. 38
21 ~1.73+2.55 -2.18+3.62 7.52+9.46 -0.410.77
2 -3.71+1.28 6.0423. 18 8.82+1.33 -0.790. 32
23 1.95+2. 89 1.69+3. 64 6.10£3. 15 -0.26+0.33

" =" indicates movement in the X, Y,

*3 #BMIRZEMEM PTV M margin
Table 3 Positioning error value and PTV external

expansion margin

group system error o 3 2.53+0.7¢
X -0.51 0.95 1. 80 5.16
Y -1. 14 1.64 3.50 9.90
Z 6.01 2.44 2.33 7.53
3 it
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and Z axes respectively to the right, foot, and back.
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