Histological image processing and analysis
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Introduction
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Biological image processing and analysis algorithms were creat- Lo biaiine &
«d to evaluate diverse aspects of skin pathology in histological

epecimens of both human subjects and mouse models of human
discase. These included:
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Figure 2: Measuring collagen orientation in a

+ Messuring integnity in picrosirius-stained skin imaged with cross-

polar microscopy 10 ¢ aluate loss of u:+_|||;|1.n:1_| integril _:. We meas-
ured degradation in collagen nr;;mimlllml (1 !.:;:un:._l. 2) and 3.
changes in bundle thickness in an ageing series (Figure 3), as w ell s vcnd
as in a model of diabetic skin.

*+ A technique to quantify collagen dynamics by assessing H.n:rm.'in..'i

of old and young collagen fibres in sKin from ageing and
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slaming
diabetic subjects (Figure 4).

* Quantification techniques to assess skin layer nmrpiu:mutrin.
(adipocyte hyperplasia and hypertrophy, and depth l.'l-l.t.‘.'.-;h sKin |
layer) to facilitate high-throughput analysis. (Figure 5, 6)
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+ Development of a technique to measure skin surface texture
shrough the automated analysis of human skin impressions creat- :
ed from sun exposed and sun protected sites (Figure 7). .'
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. ‘ e - picrosirius stained skin image (a). (b) FFT elliptical
+ Evaluation of changes in each of the three human skin layers in analysis: Gebor fiteced imege fo KTt oo Tl

terms of ﬂ‘-i‘fl"hﬂh‘é-'}' and structure using a vancty ol computa- i I s panels), FFT power spectra (centre panels) and ellipses
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: generaied from cach direction (nght panels)

tiopal techniques.
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Figure 3: An oy erview of the measurement of collagen Figure 4: Measurement of collagen dynamics, Nascent Figure £: High-throughput cutancous phenotype detection and quantification. Skin layer segmentation us-
Bundle thickness. Measurements were based on the maxi- {blue) and mature (red) pixels in Herovic images were seg- ing an active contour method (a-d), quantification of adipocyte size and number (e-h), and epidermal and der-
e amplitude of the FFT spectrum. mented using k-means clustening-based methods mal layer thickness quantfication (i-1)
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These methods were able to analyse imag-
es from various imaging platforms
(including whole-slide scanners) in an au-
tomatic, adaptive manner to handle varia-
lions in colour distnbution and intensity.
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. Automated image analvsis and quantifica-
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i1 g o tien techniques have proved reliable and |
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