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Copper in hepatocytes



Orcein

• Elastic fibres, HBV “ground glass hepatocytes”, 
and copper binding protein

• Copper-binding protein:

– Wilson disease 

– Cholestatic disorders

– Advanced stage chronic liver disease (cirrhosis) of 
any aetiology (patchy distribution)

– Physiological (infant liver up to about 2-3 months)



Courtesy of Ms Anne Rayner and Mr Chris Starling, 
Liver Histopathology, Institute of Liver Studies, King’s College Hospital



Copper and copper associated protein

Salaspuro M & Sipponen P Gut 1976;17:787 



Immediate processing After 3 wks in formol saline

Orcein

Copper /  Copper-associated protein

Rhodanine



Case 1

• 18 year old male referred to King’s College 
Hospital from another hospital

• Right upper quadrant pain

• Raised IgG levels

• ? Autoimmune hepatitis

• -A full set of stained sections received 
including orcein, plus paraffin block



Orcein stain carried out in referring laboratory



Orcein stain carried out in referring laboratory



Orcein stain carried out in referring laboratory



Orcein control referring laboratory



Orcein control referring laboratory



Orcein stain carried out at King’s College Hospital



Orcein stain carried out at King’s College Hospital



Rhodanine stain carried out at King’s College Hospital



Case 2

• 47 year old female, referred to King’s College 
Hospital from another hospital

• - Crohn disease since 1995

• - Azathioprine, mecaptopurine and thioguanine

• - Increase in spleen size on MRI, and grade 1 
varices on endoscopy indicating portal 
hypertensive gastropathy

• - Liver biopsy ? nodular regenerative hyperplasia 
? PSC 

• -A full set of stained sections received including 
orcein, plus paraffin block



Orcein stain carried out in referring laboratory



Orcein stain carried out in referring laboratory



Orcein control referring laboratory



Orcein control referring laboratory



Orcein stain carried out at King’s College Hospital



Rhodanine stain carried out at King’s College Hospital



Keratin 7 stain carried out at King’s College Hospital



Orcein stain carried out in 
referring laboratory

Orcein stain carried out at 
King’s College Hospital



KCH orcein control



KCH orcein control



Post-reperfusion (time 0) liver 
allograft biopsy



Orcein



Rhodanine





Liver EQA case

(AMA+ve)









A cytokeratin immunohistochemical study of cholestatic liver disease: evidence that 

hepatocytes can express 'bile duct-type' cytokeratins.

Van Eyken P, Sciot R, Desmet VJ.

Histopathology. 1989 Aug;15(2):125-35.

Keratin 7 in hepatocytes



Orcein vs Rhodanine vs Keratin 7 in 
biliary disorders

• 12 patients who underwent liver biopsy because of a clinical suspicion of a 
biliary disorder and/or who showed a biliary pattern of injury histologically 
(age range 4-67, 9 females)

• Each sample with three sections routinely stained for orcein, keratin 7 and 
rhodanine in the liver histopathology laboratory of the Institute of Liver 
Studies at King’s College Hospital; 

• Each sample needed to have one or more portal tracts that could be identified 
in all three stained sections

• Each portal tract visible in all three sections was marked, and each stain in the 
hepatocytes around it was assessed as follows: 
– negative—no visible granules with rhodanine or orcein stain, and no periportal

K7+ve hepatocytes; 
– positive – the presence of rhodanine-positive or orcein-positive granules, ranging 

from a few granules identified after a careful search at high magnification (x400), 
or very occasional periportal K7+ve hepatocytes, to granules obvious at lower 
magnifications and abundant periportal K7+ve hepatocytes.

Quaglia and Bhathal Histopathology 2017;71:1003



Orcein vs Rhodanine vs Keratin 7 in 
biliary disorders

Quaglia and Bhathal Histopathology 2017;71:1003
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Orcein vs Rhodanine vs Keratin 7 in 
biliary disorders

Quaglia and Bhathal Histopathology 2017;71:1003

82 portal tracts. 12 biopsies. Portal tract number range 1-14, average 6.8
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- K7+ve hepatocytes around  26 PT 
- Orcein stain around  18 PT
- Rhodanine stain around 11 PT



Orcein vs Rhodanine vs Keratin 7 in 
biliary disorders

Quaglia and Bhathal Histopathology 2017;71:1003

82 portal tracts. 12 biopsies. Portal tract number range 1-14, average 6.8



Summary

• Orcein stain false negative main issue
– Histochemical technique

• Control tissue critical

– Interpretation
• Coarse granules
• Fine focal granules:

– easily missed, needs to be looked at high magnification
– ? Other pigment, add rhodanine, K7

» Rhodanine, red stain easy to interpret

• Biliary disorders
– Patchy distribution of copper, copper-binding protein and K7 stain
– Not reciprocally linked 
– Not clear whether one or the other becomes positive earlier
– Orcein and K7 recommended , particularly in those cases when 

clinically and/or on H&E there is a suspicion of biliary pathology


