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Although the advent of new technology introduces novel
opportunities, it also inevitably encounters new challenges. In the
clinical application of MRI with magnetic ficld intensities of 7.0 T
and above, the wavelength of the RF pulse decreases as the field
intensity increases. The RF pulse wavelength (11 cm) at 7.0 T is
already smaller than the average skull size. This phenomenon
causes the radio frequency field (B1+) to exhibit a dielectric effect
in the cerebellar region, thereby weakening the pulse signal. As
brain science research advances, the study of the cerebellum has
emerged as a focal point, encompassing not only motor control but
also cognitive functions, language, learning, memory, and
emotions. While 7.0 T MRI has significantly advanced brain
science research through its ultra-high resolution and
signal-to-noise ratio, the dielectric effect has posed limitations on
cerebellar  research and  whole-brain  clinical ~ applications.
Consequently, enhancing the imaging quality of the cerebellar
region is a critical challenge for 7.0 T MRL

The induced displacement current of high dielectric constant
(HDC) materials can serve as a secondary field source to augment
the primary RF field, thereby increasing the B1+ field intensity in
the target area and improving the image quality of low-signal
regions in 7.0 T MRI. Recent studies using BaTiO,/CaTiO,-based
HDC materials have demonstrated improvements in BOLD image
quality in the cerebellar region of 7.0 T MRI, while its
effectiveness in conventional sequences remains uncertain.

In this study, 7.0 T MRI was utilized to scan 10 subjects.
Initially, the HDC pad was positioned, and routine Bl mapping,
T2WI-TSE, TI-MPRAGE, and DWI sequences were conducted.
Subsequently, after removing the HDC pad, the aforementioned
sequences were repeated to serve as a control group. Both Likert
S-point scale subjective assessments and SNR objective
assessments were employed to compare and analyze the image
quality of the telencephalon and cerebellum from the two scans.
The findings indicated that the HDC pad enhances cerebellar
imaging quality without compromising telencephalic images,
offering a novel perspective for the diagnosis and research of
cerebellar disorders using 7.0 T MRI. Please see text page 60.
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