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Fig. 1 Schematic diagram of gastric wall and gastric glands""’
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Fig. 2 The occurrence and diffusion of gastric cancer
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Fig. 3 Paraffin embedding tissue samples
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Table 1 The difference between the experimental
group and the control group
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Fig. 4 Schematic diagram of the process

of making tissue microarray

LR I
N ® =«
® @

ES5 ARBERWHUR

Fig. 5 Tissue microarray slice
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Fig. 7 Non-mucosal tissue samples in the control group
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Fig. 10 The algorithm flow chart of gastric cancer

detection based on terahertz spectrum
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Table 2 Average sensitivity and accuracy

of five-fold cross-validation

J7ik FEA 20 51 R/ % R/ %
S5 AL 92. 6 89. 1

SVM % B 41 86.7 83. 9

LR U 86. 1 84. 8

) X B 81. 1 77.7
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Table 3 Probability of cancer of the samples in figure 6 which
is output by logistic regression and support vector ma-
chine

VRS a b c d e f
LR 0.78 0. 66 0.56 0.07 0. 05 0. 34

SVM 0.90 0.73 0. 81 0.13 0.03 0. 09
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Human Gastric Tubular Adenocarcinoma Tissue Detection Based on
Terahertz Time Domain Spectroscopy and Tissue Microarray
Technology
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Abstract Terahertz wave technique is very prospective in the biomedical application field, where there exists a practical problem
that it is hard to register a terahertz time-domain spectroscopy (THz-TDS) detection point and its accurate corresponding posi-
tion in pathology image. In this paper, complex human gastric tissue is taken as the experimental subject to search for accurate
detection approach. This paper uses tissue microarray technology to process paraffin-embedded gastric tissue, and then contrasts
the Terahertz absorption coefficient and refractive index spectrum of detection subjects which are divided into registered experi-
mental group and unregistered control group using principal component analysis method. Meanwhile, this paper contrasts the
gastric tubular adenocarcinoma THz-TDS discrimination methods using support vector machine and logistic regression respective-
ly. The research result reveals that the detection accuracy brought by tissue microarray technology helps better discriminate

tumor samples and normal samples.

Keywords Terahertz time domain spectroscopy; Gastral tubular adenocarcinoma; Tissue microarray technology; Lesion detec-

tion
(Received Oct. 3, 2017; accepted May 5, 2018)

% Corresponding author





