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Abstract

The gadolinium-enhanced inner ear MRI, which entails the administration of gadolinium-based
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contrast agents either intravenously or via the tympanic cavity, leverages high-resolution magnetic
resonance imaging (MRI) to enable the visualization of inner ear lymphatic fluids. In recent years,
this imaging modality has witnessed substantial advancements in the diagnosis and management
of inner ear-related disorders. Notably, it facilitates the precise differentiation between perilymph
and endolymph within the inner ear labyrinth, thereby furnishing critical insights into the patho-
physiological mechanisms underlying conditions such as Meniere’s disease, sudden sensorineural
hearing loss, delayed endolymphatic hydrops, and immune-mediated otological diseases. In the
context of Meniere’s disease, gadolinium contrast allows for the quantification of the extent, locali-
zation, and dynamic evolution of endolymphatic hydrops (EH), markedly enhancing the early diag-
nostic rate and staging accuracy of the disease. Furthermore, the integration of three-dimensional
real inversion recovery (3D-real IR) or three-dimensional fluid-attenuated inversion recovery (3D-
FLAIR) sequences with semi-quantitative or automated image analysis systems has further im-
proved the reliability and reproducibility of inner ear structural imaging. In recent years, this tech-
nique has also been increasingly applied in preoperative evaluation, therapeutic efficacy monitor-
ing, and the formulation of individualized treatment strategies, showcasing promising clinical po-
tential. Nevertheless, areas such as standardized operating protocols, unified image interpretation
criteria, and studies exploring correlations with long-term prognosis remain to be further refined
and validated.
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