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Abstract: Objective To investigate the flow field characteristics of peritoneal fluid flowing in the cavity between
the liver and the inner wall of the diaphragm peritoneum in patients with ovarian cancer and the effects on
deformation of the liver and diaphragm peritoneum. Methods A bidirectional fluid-structure interaction ( FSI)
analysis was conducted using COMSOL to investigate the interaction between the peritoneal fluid and the liver and
diaphragm peritoneum under varying inlet velocities and viscosity functions. Results The accuracy of the
simulation was validated by comparing the simulation results with the contour lines of the CT scans, and the
displacement error between the two was smaller than 5% . When the inlet velocity of the abdominal fluid increased
from 0.1 m/s to 0.15 m/s, convex deformation of the diaphragm peritoneum increased by 193.3 ym, and
concave deformation decreased by 304. 1 um. Meanwhile, the increase of the inlet velocity made the viscosity
near the wall of deformed area increased, which improved the probability of the metastatic implantation of the
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cancer cells. The higher the viscosity in the main body region of the viscosity function, the larger convex

deformation of the diaphragm peritoneum; the larger the linear fitting value in the tail, the smaller the concave

deformation. The viscosity of the concave deformation area near the outlet of the right lobe was much larger than

that of other areas, and cancer cells were more likely to metastasise in this area. Conclusions

This study

elucidates the relationship between peritoneal fluid flow and solid deformation, predicting the regions prone to

cancer cell metastasis and implantation under various conditions. The findings provide a theoretical foundation for

studying the motion of cancer cells within the flow field.

Key words: ovarian cancer; peritoneal fluid; liver; diaphragm peritoneum; cancer metastasis; fluid-solid coupling
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Fig.2 Viscosity function of the peritoneal fluid and hyperelastic parameter maps of the liver and

diaphragm peritoneum (a) Relationship between the viscosity of the peritoneal fluid and the

shear rate (five viscosities), (b) Images of experimental data, fitted curves and validation curves
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Fig.4 Abdominal CT images with simulated displacement views

at different planes (a) 25 mm from the lowest point of the

liver, (b) 30 mm from the lowest point of the liver
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