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1. Introduction

Recently endoscopy has been increasingly important in not only tumor detection but also differential
diagnosis of lesions. However conventional endoscopy with white light is not necessarily sufficient for
effective endoscopic detection and diagnosis. We have developed the novel endoscopic imaging
technologies; Narrow Band Imaging (NBI), Auto-Fluorescence Imaging (AFI), Infra-Red Imaging (IRI)
and Endo-Cytoscopy System (ECS). The purpose of these technologies is to emphasize the important
tissue features associated with early stage of cancer and to improve the quality of conventional

endoscopy.

2. NBI

NBI is a novel endoscopic imaging technology that utilizes the narrow-band illumination with the
central wavelengths of 415 nm and 540 nm. The shorter wavelength light of 415nm penetrates only the
superficial layers of a mucosal tissue and is strongly absorbed by the capillaries in the surface Iayer(l).
Generally as the grade of tumors grow, the capillaries become more dilated, elongated and irregular(z).
Therefore the capillary network related to the grade of tumors can be enhanced by NBI. Medical
efficacy of NBI for various gastrointestinal tracts such as pharynx, esophagus, stomach and colon has
been reported®~® Machida et al indicate that the diagnostic accuracy with magnified NBI observations

was higher than that with conventional colonoscopy (NBI;93.4%, conventional;79.1%)(6).

3. AFI

AFI is based on the autofluorescence derived from endogenous molecules(fluorophores) such as
collagen, NADH, and FAD. AFIl system generates excitation light(390nm-470nm) and can obtain
autofluorescence signals with the high sensitivity CCD. DaCosta et al. show that the intensity of
autofluorescence from tumors that cause angiogenesis and thickening of tissues is lower than that from
normal tissues”. By utilizing the difference in autofluorescence intensity between normal tissue and
abnormal tissue, AFI represents useful images to improve the detection rate of tumors that are left
unnoticed with conventional endoscopy. Suzuki et al. show that AFI may have efficacy for detection of

early squamous cell carcinoma in the esophagus(a).

4. IRI

IRl is the endoscopic imaging technique that visualizes deeper tissue using two kinds of near infrared
lights with the central wavelengths of 805nm and 940nm. Mataki et al. show that IRI provides valuable
information about the degree of invasiveness of early gastric cancer?. IRI may be useful to determine a

therapeutic strategy because the strategy is determined by the degree of invasiveness of cancer.



5.

ECS

ECS is the endoscopic optical video microscopy that is able to observe morphological features in

vivo (e.g. cell structure and nucleus). Endocytoscope has single CCD with the tip of scope. Maximum

magnification combined with electronic zoom(x1.6) of endocytoscope is about 600 times (on 19-inches

monitor). In the near future ECS would be promising “endoscopic optical biopsy tool” because it has the

potential to provide histological diagnosis for physicians during endoscopy.

6.

Conclusion

It is our hope that advanced endoscopic imaging technologies(NBI, AFI, IRl and ECS) greatly

contribute effective endoscopic detection and diagnosis. We believe that these techniques will lead

directly to further improvements in the way physicians diagnose their patients.
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