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Abstract: A method for fast diagnosing gastric cancer is proposed, by combining optical fiber Raman spectroscopy
system matching the gastroscope with the ratios of the spectral integral energy. we complete the detecting of Raman
spectra from 17 samples of normal gastric mucosa and 12 samples of gastric adenocarcinoma mucosa using the
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optical fiber Raman spectroscopy system (excitation wavelength of 785 nm light, power of 50 mW, the CCD tem-
perature to 80 °C, acquisition time 1 s). Then, the original Raman spectra were pretreated, through reducing the
baseline and smoothing by fast Fourier transformation (FFT). Finally, according to the characters of Raman specitra,
Raman characteristic peaks were analyzed. At the same time, we compared the ratio of integral energy of conti-
nuous band (1500 cm'~1700 cm"1) and non-continuous band (1100 cm'~1200 cm"1). The results show that the in-
tensity of Raman peak of gastric adenocarcinoma at 1002 cm™. 1073 cm™. 1450 cm”. 1655 cm” belonging to
phenylalanine and proteins are higher than that of normal mucosal relatively. From continuous band (1500 cm’~
1700 cm"1) and non-continuous band (1100 cm'~1200 cm"1), the ratios of the spectral integral energy of gastric
adenocarcinoma were different with normal mucosa markedly(independent samples ¢ test, P<0.05), and with the ra-
tio of the integral energy for use as a diagnostic index, obtained the higher accuracy (97.5%~98.5%), sensitivity
(91.7%) and specific degrees (100.0%).

Keywords: optical fiber; Raman spectrum; gastric cancer; diagnosis

Citation: Yin L J, Rao Y J, Dai J H, et al. A feasibility study of using fiber-optic Raman spectrum system for fast di-
agnosis of gastric cancer[J]. Opto-Electronic Engineering, 2019, 46(4): 180645

1 8 3
(29.9/100000 )
(221478 /)
[10-14]
[1-3]
(>70%) -6l
) 2 MRS
2.1 HRFRSHIERS
1
( 785 nm
(8] ) (

785 nm laser

~ Collecting
fiber

Exciting
fiber

Fiber-optics probe

B AHFEIAREERL
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Table 1 Vibration mode and ownership of Raman spectrum peak

1
1800

Raman peak Mode of vibration Ownership
1002 C-Cvs Phenylalanine
1073 C-Nv Protein
1206 Phenyl ring v Protein
1265 Random coil Amide Il protein
1340 Plane ring v Protein

C-H2 C-H3d
1450 Protein  DNA/RNA lipid
Phenyl ring v
1550 Lipid
1655 a-helix Amide | protein

Annotation vs Symmetrical stretching vibration v Stretching vibration & Bending vibration

E1500 cm'~1600 cm (3 )
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2 17 12
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t (P<0.05)
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cm™) AUC( )
0.975 97.5% 91.7% 100.0%
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Table 2 The ratio of integral energy of different frequency band of the Raman spectra

Normal Cancer

E2/E1 E2/E3 E2/E1 E2/E3
0.72 0.40 1.25 1.10
0.58 0.44 1.26 0.71
0.60 0.49 1.21 0.97
0.79 0.40 1.43 0.99
0.58 0.67 1.02 1.20
0.64 0.38 0.89 1.08
0.66 0.55 0.71 1.35
0.59 0.35 1.21 1.64
0.64 0.51 0.87 0.79
0.72 0.40 1.20 0.51
0.58 0.41 1.49 0.80
0.85 0.40 1.08 0.72
0.60 0.37

0.81 0.37
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Overview: Gastric cancer incidence and mortality is high in China. Because of the lack of specificity, the diagnosis ac-
curacy of gastric cancer is not high. Raman spectroscopy is a kind of inelastic scattering spectroscopy based on molecu-
lar vibrations, which can provide specific information of structure and composition of tissue. Cancerous tissue can pro-
vide characteristic Raman spectra due to its composition content, structural changes. Raman spectroscopy is very suita-
ble for the diagnosis of gastric cancer. Optical fiber Raman spectroscopy system can be used for real-time diagnosis of
gastric cancer. The aim of this study was to structure a fiber Raman spectroscopy system matching the gastroscope and
combining with the ratios of the spectral integral energy to diagnosis of gastric cancer fast. We used this system to col-
lected 83 spectrum from 29 patients with biopsy examination, including 17 patients with gastric carcinoma and 12 pa-
tients with normal gastric mucosa (excitation wavelength of 785 nm light, power of 50 mW, the CCD temperature to
80 °C, acquisition time 1 s). Original Raman spectrum contained the weak Raman spectrum of tissue itself we needed,
the strong autofluorescence background and noise. By reducing the baseline to remove tissue autofluorescence back-
ground and using fast Fourier transform (FFT) to increase signal-to-noise ratio, the original Raman spectrum was pre-
processed. And then we got the average spectrum of gastric cancer and normal stomach mucosa tissue respectively and
analyzed the ownership of the typical Raman spectrum peak. After standardizing the average spectrum, we calculated
the integral energy of Raman spectra. Raman spectrum and the ratio of integral energy from continuous band (1500
cm’~1700 cm™) and non -continuous band (1100 cm?~1200 cm™) were compared. The intensity of Raman peak of
gastric adenocarcinoma at 1002 cm™. 1073 cm™. 1450 cm™. 1655 cm™. Belonging to phenylalanine and proteins are
higher than that of normal mucosal relatively. From continuous band (1500 cm™'~1700 cm™) and non- continuous band
(1100 cm™~1200 cm™), the ratios of the spectral integral energy of gastric adenocarcinoma were different with normal
mucosa markedly (independent samples ¢ test, P<0.05), and with the ratio of the integral energy for use as a diagnostic
index, obtained the higher accuracy (97.5%~ 98.5%), sensitivity (91.7%) and specific degrees (100.0%). Fiber Raman
spectroscopy system applied in the clinical diagnosis of gastric cancer had a high value.

Citation: Yin L], Rao Y J, Dai ] H, et al. A feasibility study of using fiber-optic Raman spectrum system for fast diagnosis
of gastric cancer[]]. Opto-Electronic Engineering, 2019, 46(4): 180645
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