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Numerical simulation of intracranial electric field during transcranial direct current

stimulation treatment
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University, Beijing 100871, China

Abstract: Clarifying the value distribution of intracranial electric field during transcranial direct current stimulation (tDCS)

treatment can help accurately control the prescribed dose of treatment, ensure that the electric field in the intracranial target

area is higher than the effective stimulation threshold, and improve the effectiveness of treatment prescriptions for patients. In

the study, the finite element numerical solution of the boundary problem of intracranial electric field is obtained by the

commercial software COMSOL. The distribution of intracranial electric field intensity during tDCS treatment is calculated,

and the effective value of electric field dose in the target area is graphically displayed. The proposed method can be used to

optimize the prescription scheme of tDCS treatment, and to analyze whether other electrical stimulation treatment can reach

the electric field intensity of effective stimulation.

Keywords: transcranial direct current stimulation; neuromodulation; finite element numerical method
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Figure 1 Diagrams of anodic and cathodic stimulations
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Figure 3 Some results of brain tissue segmentation in ScanIP
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Figure 6 Technical path of intracranial electric field calculation
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Figure 7 Electric field distribution of intracranial tissues
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Figure 8 Electric field distribution of intracranial gray matter and white matter above 0.7 V/m
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Figure 9 Distribution of the intracranial electric field at the cross—section of the skull (electric field

distribution of the multilayer sheet, V/m)
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Figure 10 Electric field intensity values at points P and Q with different offsets of the electrode positions
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Figure 11 Electric field intensity change rates at points P and Q with different offsets of the electrode positions
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