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Dielectric properties of human glioma tissue at Larmor frequencies in MRI

HUANG Wei', XU Zhongbiao', DENG Guanhua?, LU Fengquan', LI Hainan®, CAI Linbo?, LIANG Yu'

1. Department of Radiation Oncology, Guangdong Provincial People's Hospital, Guangdong Academy of Medical Sciences, Guangzhou
510080, China; 2. Department of Oncology, Guangdong Sanjiu Brain Hospital, Guangzhou 510510, China; 3. Department of Pathology,
Guangdong Sanjiu Brain Hospital, Guangzhou 510510, China

Abstract: Objective To investigate the dielectric properties of human glioma tissue at Larmor frequencies in MRI (50-500
MHz) and to establish the dielectric parameter frequency spectrum of human glioma tissue, thereby providing theoretical
basis and reference data for magnetic resonance electrical property tomography (MREPT). Methods The glioma tissue which
was removed from the brain during neurosurgery was taken as specimen. In a thermostatic water container with the
temperature controlled at 37 °C, open-ended coaxial line method was used to measure the dielectric properties of human
glioma tissue specimen via AV 3656A network analyzer at the frequencies between 50 MHz and 500 MHz. The dielectric
characteristic parameters of human glioma tissue were obtained by the least square curve fitting method based on fourth-
order Cole-Cole model. Finally, the dielectric properties of glioma tissue which were measured in the experiment were
compared with those of normal brain tissue in a healthy human tissue dielectric property database. Results The measured
data were fit closely with Cole-Cole model at the frequencies. The relative dielectric constant of human glioma tissue was
29.5%-36.6% high than that of the normal tissue; and the conductivity was 56.1%-64.8% higher than that of normal tissue.
Conclusion The dielectric properties of human glioma tissue are measured at Larmor frequencies in MRI (50-500 MHz) at
37 °C, and the dielectric characteristic parameters of the corresponding Cole-Cole model are also obtained in the study, which
provide basic data for the research on the dielectric properties of human glioma tissue and MREPT.
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Fig.1 Principle scheme of measurement of dielectric

properties of biological tissues
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Fig.2 Dielectric properties measurement system
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Fig.3 Dielectric properties of 3 kinds of calibration solutions, namely methanol, ethanol and propanol
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Fig.4 Tissue specimen to be detected and its pathological result
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Fig.5 Fourth—order Cole—Cole fitting results of dielectric properties of glioma tissue
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