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Conventional spectral measurements using endoscopy have been performed with single
or multiple optical fibers on to which the reflection light from the tissue surface is
transmitted. Acquisition of spectral data with these systems is limited by the number
of fibers and detectors. Single—fiber systems have some difficulties in terms of
practical use, especially in detecting the spectral data of several positions
simultaneously and recognizing their positions.

Two—dimensional spectral data called “hyperspectral—-data” have recently become
available. These data include spectral information in each pixel that is handled as images
of any wavelength band. Hyperspectral data provide great advantages in supplying
diagnostic support information to the endoscopic field. The greatest advantage of these
data is their indication of spatial spectrum variation; consequently, area detection
and diagnosis that had not been successful in this field are enabled. In this study,
we evaluated the use of our newly developed hyperspectral system for diagnhosis of
colorectal cancer. A resected-specimen spectrum observation module (stereo scopic
macroscope, hyperspectral camera, and xenon lamp) was used to evaluate 21 resected
colorectal cancer specimens (ex vivo experiment). A colonoscopy spectrum observation
module (imaging fiberscope and hyperspectral camera) was used to perform 24 colonoscopic
spectroscopy evaluations (in vivo experiment). An approximately 525-nm increase in
spectral absorption occurred between normal mucosa and adenoma, with a tendency toward
decreased absorption rates with aggravation of other tumor types. In vivo discrimination
between tumorous and non—tumorous tissues showed 72. 5% sensitivity and 82. 1% specificity.
This in vivo hyperspectral diagnostic system showed that reflectance spectra intensity

may discriminate between normal and abnormal colonic mucosa.
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