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Correlation between conductivity of lung cancer tissue and grayscale of CT image

WANG Jing-wei, YUE Shi-hong

School of Electrical Engineering and Automation, Tianjin University, Tianjin 300072, China

Abstract: To provide supplementary means and theoretical basis for the clinical diagnosis and treatment of lung cancer by
researching on the properties of conductivity of lung cancer tissue and the lung CT images, and establishing a strong correlation
between grayscale of CT images and conductivity of lung cancer tissue. The lung cancer tissue and CT images were from General
Hospital of Tianjin Medical University. The removed cancer tissue was taken as the sample. The temperature and humidity of
test box were controlled to simulate the human environment, and the 4294A impedance analyzer of Agilent was used to measure
the complex impedance property of lung cancer tissue and calculate the conductivity of lung cancer tissue. The region growing
method was used to segment CT images and extract the grayscale characters of cancer tissue images. The correlation between
grayscale of CT images and conductivity of lung cancer tissues was analyzed by statistical method, and a mathematic model was
established to represent the correlation. The result showed the conductivity of lung cancer tissue had an obvious positive
correlation with the grayscale of CT images, providing basic data for the research on human lung tissue's conductivity properties
and prior information for electrical impedance tomography.
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a: Removed lung tissue in
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c: Weighing lung tissue

d: Biological impedance test box

samples with scales

1 BhERLEREE SENE

Fig.1 Lung tissue conductivity measurement
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Fig.2 Lung CT image
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Fig.3 Image segmentation of CT image
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Fig.4 Resistance spectrum and conductivity spectrum properties of typical lung cancer tissue samples
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Fig.5 Curve fitting of four typical mathematic models
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Tab.1 Determination coefficient and F test result

Logarithmic ~ S-curve Cubic Logistic
y »? ¥, ? ¥ ? ¥y ?
R? 0.783 0.907 0.905 0.526
F value 32.391 87.530 22.323 10.001
P value 0.000 0.000 0.001 0.012

Yy, =72.62+8.18%log(x) ;: 2y, =exp (4.27-0.037/x) ; 3y,=
34.73+192.44x - 401.71x° +280.554" ; 3, = 1/(0.02%0.72")
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Tab.2 Significance test of S—curve and cubic model

y Constant X G X 1/x
¥ ? 0.000 - - - 0.000
¥ ? 0.000 0.011  0.047  0.092 -
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