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Abstract Although the cerebellum of humans is quite small in volume, it plays a crucial role in motor control, balance maintenance,
and cognitive functions. A variety of diseases, especially neurodegenerative diseases, involve the cerebellum during their progression,
severely affecting the daily lives of patients. Therefore, studying the cerebellum in patients with neurodegenerative diseases (NDs) helps
us understand their pathological mechanisms. Currently, the application of cerebellar high field magnetic resonance imaging (HF-MRI) in
NDs has provided a wealth of imaging evidence for changes in cerebellar structure and function. Advanced ultra-high field magnetic
resonance imaging (UHF-MRI) of the cerebellum allows us to further investigate the subtle structures and functional characteristics of
the cerebellum, which holds broad prospects, but has not yet been widely applied in the study of NDs. This paper reviews the research
progress of cerebellar HF-MRI and UHF-MRI, as well as their applications in NDs, and analyzes the advantages and challenges of
cerebellar UHF-MRI. In the future, with the empowerment of cerebellar UHF-MRI, there is hope to identify neuroimaging biomarkers
for the early and precise diagnosis of NDs from the cerebellar perspective.

Key words cerebellum; neuroimaging; magnetic resonance imaging; ultra-high-field; brain structure; brain function; neurodegenerative diseases
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Ae. BEFEXS T AD [WF 5 3 B EH T RS, 5
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ID~1F: 34 & fi e 2t 7.0 T MRIZIM ik
AL . 37 59 T1-mprage, 40 :
TR 5000 ms, TE 2.0 ms, /Z)% 0.6 mm.
Fig. 1 Comparsion of 3.0 T and 7.0 T
MRI for cerebellum. 1A-1C: Image of
3.0 T MRI for cerebellum in a 31-year-old
healthy female. Scanning sequence is T1
magnetization-prepared rapid acquisition
gradient echo (T1-mprage). Parameter:
TR 1900 ms, TE 2.5 ms, thickness
1.0 mm; 1D-1F: Image of 7.0 T MRI for
cerebellum in a 34-year-old healthy
female. Scanning sequence is T1-mprage.
Parameter: TR 5000 ms, TE 2.0 ms,
thickness 0.6 mm.
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A3 M s /N A N RO VIR Crus T i D) BE T 5 38
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