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Abstract

Cryoablation, as one of the important methods for the treatment of tumors, has advantages such as
safety, efficiency, and minimal invasiveness. However, the phenomenon of intracranial pressure
fluctuation caused by brain tumor cryoablation has not received enough attention. Studying the
mechanism of the interaction between intracranial temperature and pressure may help to solve
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this problem. Considering the coupling effect of temperature and confining pressure, a finite ele-
ment model of tumor mechanical damage after freezing was constructed to evaluate the effect of
freezing on mechanical properties and the damage law of biological tissues in a low-temperature
environment. COMSOL was used to simulate the response mechanism of intracranial temperature-
mechanical coupling during glioma cryoablation.
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Figure 1. Temperature profile of the brain as a function of cryoablation time
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Figure 2. Maps of stress distributions over time at different locations
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Figure 3. Plots of strain distributions over time at different locations
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Figure 4. Stress-strain plots at different positions
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Figure 5. (a) Trends in volumetric stress and volumetric strain over time; (b) Trend of equivalent deviational stress and strain
over time
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Table 1. Mechanical parameters of viscoelastic materials of white matter and gray matter
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Table 2. Finite element material parameters and properties of the head
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