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Alms
Virtual slides require large storage capacity
Image compression and scaling
Computer assisted analysis of digital slides becoming popular

Effect of image compression and scaling on automated scoring of
Immunohistochemicalstainings?
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Methods: Overview

TMA slide of breast cancer samples
Immunostained against Ki-67 protein

Digitized with Mirax Scan wholeslide scanner
20x objective, pixel resolution 0.26pum

21 selected samples representing variable staining extents
Visual scoring by an experienced pathologist (S.N.)

Percentage positive nuclei
Image compression and scaling

Automated analysis with custom ImageJ macro
Percentage of DAB positive tumor area

Statistical analysis of results: visual vs. automated
Cut-off value of 20%
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Methods: Image compression

> 1. Closed ECW format

5-, 9- and 20-fold compression

> 2. Open JPEG2000 format
5-, 10-, 15-, 20-, 30-, 40- and 50-fold compression

> Compared with JPEG2000 with lossless compression
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Methods: Image compression

> Sample images
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Methods: Image scaling

> 1. Scaling to 1:1 (unscaled), 1:2 and 1:4
> 2. Scaling also to 1:8, 1:16, 1:32, 1:64, 1:128 and 1:256
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Methods: Image scaling

> Sample images
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Results: Wholeslide image sizes

[MB] - S1:16  [S1:32 [S1:64 [51:128 B1:256

IS [ 2911

C5 613 153 38
269 67 17
168 42 11
102 26 6.4
64 16 4
40 10 2.5
32 8 2 0.5 0.1 <0.1 <0.1 <0.1 <0.1
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Results: Visual vs. Automated, S 1:1-1:4
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Results: Inter-rater agreement

Cut-off value 20 percent:

Automated
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Agreement 95%, kappa 0.89
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Results: Absolute error vs lossless & S 1:1
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Results: Visual vs. Automated, C 50, S 1:1-1:256
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Results: Absolute error vs lossless & S 1:1
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Conclusions

> Images stored for automated immunohistochemical image
analysis can be compressed and scaled significantly without
compromising the results

Specific for image analysis algorithms, need to be tested separately,
segmentation might be problematic

> Different tissues and markers?

> Visual appearance of images?
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