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Analysis on changes of gross tumor and related factors in four-dimensional computed tomogra-

phy for lung cancer
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Abstract: Objective To analyze the location, characteristics of volume changes, and factors related to location and volume
changes of gross target volume (GTV) of lung cancer by using four-dimensional computed tomography (4DCT). Methods
Siemens Sensation Open 24 and abdominal pressure sensor were used as the data acquisition equipments to obtain the CT
data of selected patients. A respiratory cycle was equally divided into 10 time intervals to reconstruct the obtained CT data.
And the reconstructed data were transmitted to Pinnacle TPS workstation for the delineation of GTV. The changes of the
GTV centroid location and GTV changing with respiratory cycle, and the correlation between the Z axis coordinates of the
diaphragmatic top and that of GTV centroid were analyzed. Results The variation ranges of GTV centroid were 0.5-6.8 mm
in X axis, 1.0-8.2 mm in Y axis, and 2.0-8.0 mm in Z axis. The volume change of GTV was up to 45.7%. Among the 10
selected patients, the GTV centroids changes of 5 patients showed similar periodic variations, while the changes of some
coordinates of the other 5 patients showed similar periodic variations. And the GTV didn't showed periodic variation with
the respiration. No direct associations were found between the Z axis coordinate of the diaphragmatic top and that of GTV
centroid. Conclusion The location and volume of GTV centroid do not always show periodic variations with respiration,
and the diaphragmatic top cannot provide references for the Z axis coordinate variation of GTV cantroid.
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Tab.1 Coordinates of gross target volume (GTV) centroid changing with respiration (unit: cm)

NO.pat. Coordinate 0%EX 20%EX 40%EX 60%EX 80%EX

100%EX  80%IN  60%IN  40%IN  20%IN Variation range

X -4.09 -3.97 -3.62 -3.79 -3.51
1 Y 19.86 19.86 20.12 19.90 19.99
V4 34.85 35.05 34.95 35.25 35.35
X 2.19 2.19 1.98 1.76 1.76
2 Y 20.16 20.10 20.16 20.09 20.12
Z 29.4 29.4 29.3 29.5 29.4
X -5.51 -5.47 -5.51 -5.55 -5.63
3 Y 22.24 22.34 22.40 22.32 22.44
z 28.05 28.05 28.05 28.35 28.45
X 6.28 6.34 6.35 6.44 6.52
4 Y 17.26 17.30 17.39 17.30 17.30
Z 44.35 44.55 44.55 45.65 45.75
X 4.68 4.65 4.55 4.50 4.48
5 Y 18.55 18.66 18.59 18.68 19.15
V4 31.05 31.45 31.85 31.95 31.95
X 6.22 6.18 5.81 5.76 5.76
6 Y 14.65 14.85 15.04 15.15 15.35
Z 32.95 33.55 33.75 34.15 34.45
X 6.87 6.65 6.52 6.78 6.82
7 Y 20.59 20.59 20.54 20.56 20.64
Z 34.50 34.70 34.80 35.50 35.50
X 7.47 7.46 7.46 7.47 7.52
8 Y 19.67 19.67 19.67 19.62 19.72
74 129.1 129.0 128.9 128.9 128.9
X 5.68 5.68 5.69 5.68 5.71
9 Y 25.38 25.47 25.56 25.59 25.61
z 64.00 64.00 64.00 64.00 64.00
X 3.24 3.11 3.11 3.20 3.20
10 Y 21.81 21.64 21.68 21.77 21.85
Z 73.85 74.05 73.95 74.05 74.05

-3.41 -3.50 -3.54 -3.79 -3.94 0.68
20.13 20.13 20.08 19.86 19.78 0.27
35.45 35.25 35.15 34.95 34.85 0.60
1.64 1.94 2.06 2.28 2.19 0.64
20.09 20.19 20.08 20.16 20.08 0.11
29.5 29.4 29.4 29.3 29.4 0.20
-5.77 -5.60 -5.59 -5.51 -5.55 0.30
22.66 22.42 22.44 22.32 22.24 0.42
28.85 28.45 28.15 28.25 28.05 0.80
6.64 6.41 6.30 6.26 6.21 0.43
17.17 17.08 17.13 17.13 17.17 0.31
45.95 44.95 44.75 44.45 44.15 1.80
4.48 4.53 4.48 4.59 4.61 0.20
19.36 18.90 18.68 18.67 18.54 0.82
32.15 31.85 31.95 31.45 31.15 1.10
5.68 5.78 6.05 6.15 6.20 0.54
15.55 15.35 14.95 14.95 14.65 0.90
34.55 34.25 33.75 33.45 33.05 1.60
6.82 6.78 6.87 6.86 6.52 0.35
20.59 20.50 20.54 20.54 20.59 0.14
35.70 35.50 34.70 34.70 34.70 1.20
7.46 7.42 7.37 7.46 7.46 0.15
19.62 19.67 19.67 19.72 19.57 0.10
128.9 128.9 128.9 128.9 128.9 0.20
5.73 5.71 5.70 5.68 5.68 0.05
25.67 25.52 25.49 25.50 25.47 0.29
64.00 63.80 63.90 63.90 63.90 0.20
3.02 3.16 3.29 3.20 3.24 0.27
22.07 21.68 21.59 21.72 21.72 0.43
73.95 74.05 74.05 73.95 74.05 0.20
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Tab.2 Changes of the Z axis coordinate (Z") of diaphragmatic top and the Z axis coordinate (Z) of GTV centroid (unit: cm)

NO.pat.  Coordinate  0%EX 20%EX 40%EX 60%EX 80%EX 100%EX 80%IN 60%IN  40%IN  20%IN
z 34.85 35.05 34.95 35.25 35.35 35.45 35.25 35.15 34.95 34.85

: VA 39.55 39.75 39.95 40.15 40.15 40.35 40.35 40.15 39.75 39.55
Z 29.4 29.4 29.3 29.5 29.4 29.5 29.4 29.4 29.3 29.4

? Z! 36.90 37.30 37.50 37.50 37.50 37.70 37.70 37.70 37.50 37.30
z 28.05 28.05 28.05 28.35 28.45 28.85 28.45 28.15 28.25 28.05

} VA 36.55 36.95 37.15 37.15 37.35 37.35 37.35 37.15 36.95 36.75
z 44.35 44.55 44.55 45.65 45.75 45.95 44.95 44.75 44.45 44.15

! Z! 50.05 50.05 50.65 50.85 50.65 50.45 50.25 50.05 50.05 49.85
Z 31.05 31.45 31.85 31.95 31.95 32.15 31.85 31.95 31.45 31.15

’ VA 35.55 35.35 35.45 35.45 35.35 35.15 35.35 35.35 35.35 35.35
z 32.95 33.55 33.75 34.15 34.45 34.55 34.25 33.75 33.45 33.05

° 74 32.55 32.95 33.35 33.55 33.75 33.75 33.75 33.55 33.35 32.95
Z 34.50 34.70 34.80 35.50 35.50 35.70 35.50 34.70 34.70 34.70

! VA 40.20 40.20 40.20 40.20 40.20 40.20 40.40 40.40 40.40 40.20
z 129.1 129.0 128.9 128.9 128.9 128.9 128.9 128.9 128.9 128.9

’ 74 13450 13470  135.10 13530 13550 135.70  135.50 13530 135.30  134.90
Z 64.00 64.00 64.00 64.00 64.00 64.00 63.80 63.90 63.90 63.90

’ VA 74.80 75.20 75.40 75.80 76.00 76.00 76.00 75.60 75.60 75.20
z 73.85 74.05 73.95 74.05 74.05 73.95 74.05 74.05 73.95 74.05

0 74 80.05 80.45 80.45 80.45 80.25 80.25 80.05 80.05 80.05 80.05
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