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Abstract

Cholestaticliver disease represents a significant category of pediatricliver disorders, characterized
by a progressive course that can evolve into liver fibrosis, cirrhosis, and even hepatic failure, se-
verely impacting long-term prognosis in children. The pathogenesis of cholestasis is closely linked
to impairments in multiple physiological processes, including bile synthesis, secretion, transport,
and excretion, involving polygenic and multi-pathway interactions, with genetic factors often play-
ing a critical role, especially in pediatric patients. Recent studies have established that the primary
cilia of intrahepatic cholangiocytes function as crucial “mechano-chemical signal sensors,” playing
a central role in sensing bile fluid dynamics, responding to changes in the ductal microenvironment,
regulating bile composition, and maintaining biliary system homeostasis. Mutations in ciliary genes
leading to structural defects or signaling dysfunction in cilia have been recognized as an important
pathogenic basis of various cholestatic diseases. However, the specific molecular mechanisms,
cell-level causal relationships, and pathological transition conditions involved in these processes
remain to be fully elucidated. This review systematically summarizes the basic structure and func-
tion of primary cilia, discusses the pathogenic mechanisms by which ciliary gene mutations contrib-
ute to cholestasis, and highlights recent advances in the pathogenesis and therapeutic strategies in
this field, aiming to provide new perspectives and directions for the clinical diagnosis and treatment
of cholestatic liver diseases in children.
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Table 1. Ciliary gene information and clinical phenotype related to partial cholestasis
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