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Early diagnosis of Wilson disease by a third-generation
synchrotron-based high-resolution X-ray fluorescence mapping
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Wilson disease (WD) is an inherited disorder of copper metabolism resulted in abnormal copper accumulation
in the liver followed by that in cornea and basal ganglia. Because of wide variety of symptoms and signs,
clinical diagnosis of WD has been known to be difficult. Moreover, due to low sensitivity of histochemical
copper staining, pathological diagnosis of WD with tissue specimens has been difficult. We are now able to
detect copper content and its two-dimentional distribution in biopsy specimens from the patients with mild
hepatic presentation and presymptomatic patients by high-resolution (nano-scale) X-ray fluorescence mapping.
Our study reveals previously undescribed early topographic change of copper and other biologically important
metallic elements.
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Fig 1 Copper imaging of normal healthy liver.
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Fig 2 Copper imaging of WD hepatitis (moderate). HE
staining section reveals histological findings consistent with
chronic active hepatitis. Copper imaging revealed massive

diffuse copper deposition in hepatocytes.
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Fig 3 Nano-scale fine mapping of WD hepatitis (mild).
Diffuse faint cytoplasmic signals with several strong fine

granular signals were observed.





