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Development of an intraoperative diagnosis for Hirschsprung®s disease using
optical biopsy technology
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In order to reliably and objectively determine the extent of the
ganglion-free intestine, we developed a compact Raman spectroscopy system that can be carried into
the operating room, and measured Raman spectra of the mucosal epithelium of the ganglion-free
intestine in three cases of Hirschsprung®s disease. Neural networks and decision tree algorithms
were applied to the spectral data to evaluate the discrimination performance of the lesions.
Morphological and histological analysis of the mucosal epithelium of the ganglion-free intestine was

also performed using two-photon fluorescence microscopy. As a result, in all three cases, the
combination of Raman spectroscopy and machine learning successfully discriminated lesions from
normal areas in the same patient with an accuracy of more than 90%.
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