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[ Abstract | Intrahepatic cholangiocarcinoma (ICC), the second most common primary malignant liver tumor accounting for
10%~20% of cases, presents significant diagnostic challenges and poor prognosis. The insidious clinical presentation and imaging
heterogeneity of ICC often lead to late-stage diagnosis, resulting in missed opportunities for curative surgery. While conventional
imaging modalities like computed tomography (CT) and magnetic resonance imaging (MRI) excel in lesion detection and metastasis
evaluation, they also demonstrate some limitations. Contrast-enhanced ultrasound (CEUS) has become an effective imaging method
for the diagnosis of ICC due to its characteristics of real-time dynamic observation, radiation-free nature, high spatiotemporal
resolution, and repeatability. Typical CEUS features of ICC include rim arterial phase hyperenhancement (APHE) or non-rim APHE
followed by early washout (within 60 s) in the portal phase and marked washout (“black hole sign”) in the delayed phase. In contrast,
hepatocellular carcinoma (HCC) typically demonstrates non-rim APHE with iso-enhancement in the portal phase and mild delayed
phase washout, where differences in washout timing and degree serve as key discriminators. The CEUS Liver Imaging Reporting
and Data System (LI-RADS) version 2017 categorizes lesions with rim APHE, early washout, or marked washout as LR-M
(indicative of non-HCC malignancies), effectively reducing ICC misdiagnosis as HCC. The novel Kupffer cell-specific contrast agent
perfluorobutane extends imaging duration significantly. Its Kupffer-phase defect demonstrates 100% sensitivity for ICC, offering
new perspectives for lesion detection in cirrhotic livers. CEUS and CT/MRI exhibit complementary diagnostic value for ICC, with
multimodal integration improving diagnostic accuracy and providing reliable solutions for complex cases. Current challenges for
CEUS LI-RADS include refining LR-M classification to better distinguish HCC from ICC, particularly through adjustments in
diagnostic thresholds for different hepatic backgrounds (cirrhotic vs non-cirrhotic) and tumor sizes. The clinical potential of Kupffer
phase in perfluorobutane CEUS requires larger validation studies, along with investigations into the correlation between washout
timing and hepatic background characteristics.
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