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Detection of prostate cancer based on terahertz spectroscopy and imaging
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Abstract: Objective To investigate the application of terahertz electromagnetic waves in the diagnosis of prostate cancer. Methods
The paraffin tissue mass of 32 patients with prostate cancers were extracted and detected with H-E staining and terahertz reflection
imaging. According to the H-E pathological results, the tumor area, normal prostate tissue area and smooth muscle area of the
prostate tissue sample were identified, and then terahertz transmission spectral detection was performed on the 3 areas. Results
There were correlations in the shape and size of the tumor areas identified by reflection imaging recognition and H-E staining
(P<0.001). Significant differences were found in the absorption coefficient and refractive index measured by transmission spectra
in the 3 areas (P<0.001). The absorption coefficient of terahertz spectrum was correlated with the percentage of nucleus (P<0.001).
Moreover, there were differences in the absorption coefficient among the 5 groups of different tumor grades and groupings (P<
0.001). Conclusion Terahertz imaging can clearly identify the contour of paraffin- embedded prostate tumor. Terahertz
spectroscopy can not only distinguish smooth muscle, tumor and normal prostate tissue, but also identify prostate cancer of

different grades and groupings. The optical reaction of tumor paraffin tissue to terahertz is related to the percentage of nucleus.
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Fig.2 Time- and frequency—domain diagrams of terahertz reflection imaging
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Fig.1 Principle of terahertz reflection imaging for sample detection
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Fig.4 Principle of terahertz transmission spectra for sample detection
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Fig.3 Histopathologic images of different tissue areas in H-E staining sections of prostate
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Fig.5 Time— and frequency—domain diagrams of terahertz transmission spectra
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Fig.6 Comparison of the contour of a tumor area between a terahertz image and a pathological image
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Fig.7 Tumor pathological image and image processed with Photoshop
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Fig.8 Line graph of terahertz spectral mean refractive index in

different areas
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