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Numerical simulation on lung tumor motion

CHEN Kai', YAO Yi’, ZHANG Dong-sheng’* (1. Shanghai Institute of Applied Mathematics and
Mechanics, Shanghai 200072, China; 2. Suzhou LinaTech Medical Technology Co. , Ltd., Suzhou 215000,
China; 3. Department of Mechanics, Shanghai University, Shanghai200444, China; 4. Shanghai Key Labora-
tory of Mechanics in Energy Engineering, Shanghai 200072, China)

Abstract. Objective To investigate the feasibility of simulating the deformation and displacement of lung tumors
by simulating the motion of lung tumors during respiration using finite element method (FEM). Methods The
CAD (computer-aided design) surfaces of the lung at multiple inhalation phases were reconstructed from 4D CT
images of a patient with lung tumor. The finite element model was established according to the surface at the be-
ginning of inhalation. Distributed surface loads were defined by the differences between each individual surface
and the surface at the beginning of inhalation, and applied to the surface of the model. The motion and deforma-
tion of lung tumors were then simulated using FEM within the inhalation cycle. Results The numerical simulation
indicated that the estimated errors for the lung and the tumor’ s motion and deformation were less than 2 mm and
1 mm, respectively. The use of linear elastic relationship for tumor with elastic modulus of 50 kPa could achieve
higher precision in simulation. Conclusions The deformation of lung and the displacement of lung tumor are pos-
sible to be simulated accurately by FEM. This research provides references for the X-ray free lung tumor tracking
method based on numerical simulation.
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Fig.1 CT images of lung with tumor at the beginning of inhalation
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Fig.2 Elements of the lung and tumor
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Fig.3 Displacement distributions of the lung
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