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[Abstract] Objective To establish a rapid diagnosis model of different pathological types of brain
tumors by transmission terahertz time domain spectroscopy system. Methods Each four specimens of pituita-
ry adenoma,glioma, meningioma and acoustic neuroma were collected from the Department of Neurosurgery
of Chongqing General Hospital from 2020 to 2022, and the brain tumors in vitro were detected by terahertz
time domain spectroscopy system. The terahertz time domain pulse signal of brain tumors was obtained. Prin-
cipal component analysis(PCA) and quadratic discriminant analysis(QDA) were used to analyze the spectral
data and establish a qualitative discriminant model. Results The absorption coefficient and refractive index of
different brain tumors tissues were different in the range of 0. 5—1.5 THz. After analyzing the terahertz spec-
tral data,the PCA-QDA qualitative discriminant model was established,and the classification accuracy of test
set data could obtain 100%. Conclusion There are differences in terahertz spectra among different types of
brain tumors. Terahertz time domain spectroscopy combined with PCA-QDA qualitative discriminant model
can effectively distinguish different types of brain tumors and provide a new idea for rapid and unmarked diag-
nosis of brain tumors.
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