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Introduction The gold standard assessment of tissue biopsies
from colonoscopy is histopathology. Infrared spectroscopy has
potential to map biochemical changes across a tissue section
distinguishing between different disease states.! This may aid
the pathologist or could lead to automated histopathological
processing. This study attempted to determine biochemical
changes in colorectal disease using infrared spectroscopy.
Methods Tissue biopsies were snap frozen at colonoscopy.
2-D spectral datasets were obtained from 10 micron thick
sections of specimens, thawed to room temperature, using a
Perkin Elmer infrared imaging system in transmission mode.
Contiguous tissue sections stained with H&E were reviewed
by a senior consultant pathologist for comparison. Reference
spectra from pure biochemicals (Sigma-Aldridge) were mea-
sured. Dot products® of these reference spectra with the
mapped spectral datasets were calculated to provide a correla-
tion estimate represented as a pseudocolour image. Ordinary
least squares analysis® was also used to estimate the rela-
tive proportions of biochemical constituents from regions of
interest.

Results Biochemical dot product correlation maps were
obtained from normal and inflammatory tissue, hyperplastic
polyps, adenomatous polyps and cancer. An example is shown
in the accompanying figure. Distributions and proportions of
DNA, glycogen, lipids and proteins were compared between
areas of pathological interest (see figure 1).

Conclusion Infrared spectroscopy provides valuable
biochemical information within colorectal pathologies. This
information may aid the diagnosing pathologist and help
develop automated histopathological processing.
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Pseudocolour map showing DNA content across a
colon biopsy comprising mixed adenoma and cancer
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