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Multispectral imaging in pathology

• Brightfield
• Object detection, segmentation

• Color unmixing – Stain amount image

• Digital adjustment of staining strength

• Digital staining

• Fluorescence 
# Molecular pathology

• Simultaneous tests of multiple markers

• Cross-talk, auto-fluorescence removal => Color unmixing

• Combined brightfield and fluorescent images
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Requirements from DICOM WG26

1. Display multi-spectral images as true color images. 

2. How to un-mix multispectral input channels for deriving 
quantitative representations of individual biomarker 
intensities.

3. Display (un-mixed) multi-spectral images as false color 
images. 

• Need to retain traceability

1&3: Color reproduction: ICC framework can make it!  

2: Unmixing: Not the issue of color reproduction: 

Can we adopt ICC framework?
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Estimating dye amount image

• Color unmixing
• Estimation of dye amount image

• Adjustment of staining strength
• Standardization of staining 

condition
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Color unmixing for unwanted fluorescence 
removal

(Blue) (Red) (Cyan)
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Fluorescent Image

HE Staining Process

Registration

Fluorescent Image
+ HE Color ImageHE Color Image

Fluorescent Image
+ H Dye Image

Registration
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Combination of Fluorescent and HE-stain
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In quantification / semi-quantification of marker expression 
Identification of tumor, tissue, nuclei, or membrane is needed
 Combination with HE-stain



Solutions to color unmixing

• Solution based on ICC v4
• Consider a virtual input device 

that can directly capture un-mixed biomarker images

• Use DeviceLink profile: 
Connect Real device => Virtual device

• Virtual Device Input Profile => Color rendering based on ICC

• Solution based on ICC Labs
• RefICCLabs - - - ICC v5: 

Features suitable for multispectral

• Proposal of “Material Connection Space” Profiles



Next step

• Consider adoption of ICC v4 keeping in mind the 
upper compatibility in v5.

• Documentation for implementation to DICOM.

• Investigate the advantage and feasibility of ICC v5 
application.
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