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We analyzed the 4D movement during 20 seconds in the same position as during
radiotherapy of esophageal cancer, breast cancer, gastric cancer, and lung cancer. In
esophageal, gastric, and lung cancer, after all breathing-related movement was bigger as
the lesion which was near to diaphragm. In breast cancer, the breathing-related
movement was around 2mm much smaller than expectation. I was able to show useful
data in case of the internal margin decision in radiotherapy planning. This is a
particularly important data in the treatment plan of IMRT (intensity modulation radiation
therapy) becoming mainstream of the future radiation therapy.
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' of Clip 1 with lung volume

X ¥

Patient no. (RL) (AP) 7z (CC)
| 0.31 <0.2 0.77
2 <0.2 <0.2 0.36
3 <0.2 0.45 0.47
4 <0.2 0.6 0.48
5 0.31 0.36 0.71
6 0.67 0.8 0.93
74 <0.2 <0.2 0.31
8 <0.2 <0.2 0.76
9 <0.2 <0.2 <0.2
10 <02 <0.2 0.36
11 0.38 0.88 0.61
12 0.81 0.9 0.97

Abbreviations: RL = right-left;: AP = anterior—posterior; CC =

R* of Clip 2 with lung volume

X y Respiration frequency
(RL) (AP) z (SI) during 20 s
0.34 0.71 0.76
<0.2 <0.2 0.47
<0.2 0.79 0.82
<(0.2 <0.2 0.48
0.570 0.86 0.61
0.68 0.7 0.97 2
<0.2 <0.2 0.31 ar
0.4 0.52 0.78 3
<0.2 <0.2 0.33 3
0.26 0.81 0.66 6.0 (i lar)

— — 5.5 (regular)

crano-caudal.
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Parameter Mean (mm) SD (mm) Range (mm)
Skin marker
X (L/R) 1] 0.26 0.3—1.9
Y (A/P) 2:1 0.61 0.7-34
Z (S 1.6 0.41 0.7—-2.6
Internal clip
X (L/R) 0.9 0.24 0.3—1.8
Y (A/P) 1.7 0.49 1.0=22
Z (ST 1.1 0.28 0.3—1.8

Abbreviations: LIR = left—right; A/P = anterior—posterior; SI =
superior—inferior.

X 6. GERF]Z & O IRALMEME O E



Motion (mm) LV(ce)
2150

1.5 -+ | 1930

K7. 27U 7O4RTOEE L IER TR

Margin Missed Missed respiratory

(mm) cases (%) phases (%)
L/R
<0.5 24 185
<1 4 0.1
<55 0 0
A/P
<05 96 30
<1 30 3!
<15 4 0.2
<=, 0 0
S/
<0.5 64 15
=] 18 1
=S | 0.01
<2 0 0
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