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Often, the effect of the treatment with drugs reduces during the course of
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the disease leaving DBS as an alternative treatment The stimulation system
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The cell constants [2] and the impedance curves of two DBS electrodes of
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The cell constants [2] and the impedance curves of two DBS electrodes of
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Figure 1. The electrodes for deep brain stimulation (drawn after 
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surrounding medium were created using COMSOL Multiphysics® 3.5a RC1. where ε0 is the permittivity of vacuum,surrounding medium were created using COMSOL Multiphysics® 3.5a RC1.
The geometry (Fig 1) of the simulated lead was taken from the Medtronic
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main parameters of the simulation model are presented in table 1, were d is where A is again the area of integration
the diameter and h is the height of the respective cylinder.

where A is again the area of integration
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Figure 4 shows the imaginary vs t
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70 x 77 0 005 80
Sodium chloride 

Figure 4 shows the imaginary vs. t
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solution frequency range from 100 Hz to 5 MH
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Table 1. Materials of the simulation model and their properties.  Table 1. Materials of the simulation model and their properties.  
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(2)                                                Gimsa et al [2] used an electrode geometry factor or a so called “cell(2)                                                Gimsa et al. [2] used an electrode geometry factor or a so called “cell
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wn in fig. 2.

same way as the impedance. The cell constants calculated for the electrode
d l 3389 d 3387 t d i t bl 2wn in fig. 2. models 3389 and 3387 are presented in table 2.

Potential of  electrodes, V Resistance, Cell constant,Potential of  electrodes, V Resistance, 
kOhm 

Cell constant,
1/m0 1 2 3 kOhm 1/m0 1 2 3

Model 3389 1 -1 floating floating 26.6 0.0075Model 3389 1 1 floating floating 26.6 0.0075

1 floating floating 1 36 4 0 00551 floating floating -1 36.4 0.0055

Model 3387 1 -1 floating floating 32.8 0.0061

ctrodes of deep brain stimulation. p
1 floating floating -1 38.5 0.0052

te simulation of the electrostatic fields
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ivity. To compute the capacitance C ofy p p
charge divided by the voltage (C=q/U, Table 2. Cell constant of electrodes used for DBS (model 3387 and 3389, Medtronic®). charge divided by the voltage (C q/U,
equation (4) was solved:
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equation (4) was solved:

(4)                                          0V A t d th ll t t i l f d l 3389 th f d l 3387(4)                                          ,0V As expected the cell constant is larger for model 3389 than for model 3387
hi h h l di b h i l i Thi hεr is the relative permittivity and V is which has a larger distance between the stimulation contacts. This means that
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ed using the area integral over the model 3389 leads to a smaller stimulated volume than model 3387. Theed using the area integral over the

validation of simulation results with impedance measurements is in progress.
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In future the inhomogeneity and anisotropy as well as the complex electric(5)dA In future, the inhomogeneity and anisotropy as well as the complex electric

properties of the brain tissue have to be taken into account for an improved
n as shown in fig. 2.

properties of the brain tissue have to be taken into account for an improved
numerical description of the stimulation effectsn as shown in fig. 2. numerical description of the stimulation effects.
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