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Abstract: Wilson disease (WD) is characterized by marked heterogeneity in clinical phenotype, and it often overlaps with liver
diseases (such as cholestatic liver diseases and active hepatitis) and neuropsychiatric diseases, which may easily lead to
misdiagnosis or missed diagnosis. This article focuses on the confusing scenarios in clinical practice, reviews the pathophysiological
basis of ATPase copper transporting beta (ATP7B) gene dysfunction, and systematically elaborates on the key interpretation points
and limitations of ceruloplasmin, total serum copper/non-ceruloplasmin-bound copper, 24-hour urinary copper excretion, D-
penicillamine challenge test, hepatic copper quantification, and histopathological assessment across different clinical scenarios.
This article also summarizes the potential application of emerging dynamic copper indicators, such as relative exchangeable
copper, in diagnosis, family screening, and treatment monitoring. In addition, it discusses the role of ATP7B genetic testing in
“gray-zone” cases, difficulties in interpreting variants of uncertain significance, and the features of mutation spectrum in Chinese
population, as well as the potential decline in diagnostic performance of the Leipzig scoring system in the context of complex liver
diseases. Overall, the diagnosis of WD should not rely on a single indicator, and it is recommended to adopt a multidimensional
hierarchical decision-making pathway that integrates phenotype, biochemical tests, dynamic copper indices, tissue/genetic
evidence, and scoring systems. Furthermore, key thresholds and workflows should be optimized using real-world data from China,
so as to enhance the efficiency of early identification and familial management, thereby improving the long-term prognosis of

patients.
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