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Abstract: Objective In the electrochemical therapy based on electroacupuncture, the electrolysis and electroosmosis of tumor
cells are realized by injecting direct electrical signal into electroacupuncture to generate current diffusion, so as to achieve the
targeted and precision treatment of cancer. The signal transmission of electroacupuncture signal in arm muscle is analyzed in
the study for providing theoretical basis for precision treatment. Methods By combining human anatomy and histological
structure, the numerical simulation finite element model of electroacupuncture-based electrochemotherapy was established in
COMSOL Multiphysics 5.5 software, with the round table, cylinder and ellipsoid as geometric entities. The electrical signal
transduction mechanism in the arm was analyzed by injecting the direct electrical signal of £20 mA with carrier signal of
100 kHz in the frequency domain environment. Results The distributions of inductive potential and current density were
mainly concentrated around the head of bare electroacupuncture, and the potential attenuation was about 11 dB/cm. When the
distance became larger, the current signal injected through electroacupuncture could hardly be detected. Conclusion In the
electrochemotherapy for precision treatment of tumor, the farther the conduction distance is, the greater the signal attenuation

is. When the distance is large enough, the current signal injected through electroacupuncture can hardly be detected at the
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detection end, which shows clearly that electroacupuncture treatment will hardly affect the equipment located at a certain

distance from it (the distance depends on the electroacupuncture size and the injection current).

Keywords: electroacupuncture; electrochemotherapy; finite element model; intramuscular hemangioma; electrical signal

transduction mechanism
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Figure 1 Establishment of arm geometry model
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Figure 2 Mesh generation
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Figure 3 Spatial distributions of the potential
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Figure 4 Distributions of potential and current density in xy section of central section of electroacupuncture
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Figure 5 Distributions of potential and current density in yz section of central section of electroacupuncture
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Figure 6 Distributions of potential and current density in xz section of central section of electroacupuncture
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Figure 8 Current density distribution
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