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Respiratory motion of inferior lobe of lung measured by four-dimensional CT and TumorLoc
software

GAO Wen-chao, WANG Jun-liang, ZHOU Zhen-shan, ZHENG Qian-gian, SHEN Ge, YANG Hai-yan, SHENG Hong-guo, QI Wei-hua,
LI Wei, WU Shi-kai
Department of Radiation Therapy, 307" Hospital of Chinese People Liberation Army, Beijing 100071, China

Abstact: Objective To investigate the respiratory motion of inferior lobe of lung (the right diaphragm) in different distances
away from spine by using four-dimensional CT (4DCT) and TumorLoc software. Methods Ten patients immobilized by
vacuum pad were scanned by Philips Brilliance 24 rows big bore 4DCT simulator. The CT images of each respiratory period
were divided into 10 respiratory time phases. The 10 respiratory time phase images of each patient were conducted by using
TumorLoc software. The displacement of vessel center point away from spine 40, 50, 60, 70, 80, 90 mm on inferior lobe of
lung (the right diaphragm) in the three-dimensional (3D) directions were obtained. The correlation of displacement and the
3D directions with the same distance away from spine in the left and the right was analyzed. Results The respiratory motion
of the vessel center points away from spine 40, 50, 60, 70, 80, 90 mm on inferior lobe of the left lung (the right diaphragm)
were respectively (9.5+2.5), (9.7+2.6), (9.5£2.5), (9.3£2.3), (9.7£2.5), (9.5+2.6) mm in Z direction, and those on inferior
lobe of the right lung (the right diaphragm) were respectively (10.5+2.7), (11.4+3.1), (11.3£3.2), (11.5+£3.0), (11.6+4.0),
(11.7£4.3) mm in Z direction. No significant differences were found in the points with the same distance from left and right
in the X and Y directions (P>0.05). At the points with the same distance away from spine in the left and the right, statistical
significance was found in the vessel center points away from spine 40, 50, 60 mm in Z direction (P=0.005, P=0.007, P=
0.005), and no statistical significance was found in the vessel center points away from spine 70, 80, 90 mm in Z direction
(P>0.05). Conclusion The respiratory motion of 3D directions at different points on inferior lobe of lung (the right
diaphragm) can be accurately measured by using 4DCT and TumorLoc software.
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Fig.1 Diagram of measurement points
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Tab.1 Respiratory motion of three—dimensional (3D) directions at different points of inferior

lobe of the left lung with different distances away from spine

Distance/mm

3D-direction

40 50 60 70 80 90
X 1.340.5 1.0+0.4 1.4+0.7 2.0+0.6 2.0+0.7 2.1+1.1
Y 1.9+0.8 2.4+1.1 2.2+0.9 2.0+0.8 2.1+1.0 2.4+1.0
z 9.5+2.5 9.5+2.5 9.5+2.5 9.3+2.3 9.742.5 9.5+2.6
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Tab.2 Respiratory motion of 3D directions at different points of inferior lobe of the right lung with

different distances away from spine

Distance/mm

3D-direction

40 50 60 70 80 90
X 1.3+0.7 1.3+0.7 1.74¢0.5 1.6+0.7 2.0+0.8 2.3+0.6
Y 2.3x1.0 1.8+1.0 2.1+0.9 1.8+0.6 2.3+0.6 2.3+0.9
z 10.5+2.7 11.1+3.0 11.3+3.2 11.5+3.0 11.6+4.0 11.7+4.3
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Tab.3 P value of 3D directions at points with the same distance away from spine in the left and the right

Distance/mm

3D-direction

40 50 60 70 80 90
X 0.486 0.068 0.514 0.309 0.108 0.311
Y 0.143 0.389 0.943 0.433 0.801 0.825
z 0.005 0.007 0.005 0.094 0.262 0.134
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