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RESEARCH SUMMARY: High magnetic field scanners like 7 Tesla MRI allow greater signal, potentially increasing image
resolution and contrast, but are prone to imaging artifact and may have safety concerns including increased vertigo and
greater exposure to acoustic noise. We currently cannot see the sensory structures of the inner ear in vivo. The aim of the

project was to mitigate safety concerns of vertigo and acoustic noise, while increasing the signal-to-noise around the inner ear
in 7 Tesla MRI.

OUTCOMES: Using vestibular physiology, we developed an easy to administer protocol to minimize vertigo in 7 Tesla MRI

that is now undergoing a prospective clinical trial. We measured acoustic noise and found it to be within appropriate safety
guidelines so long as hearing protection is used. We have developed techniques to minimize magnetic field inhomogeneity
artifacts near the inner ear in 7 Tesla. This has allowed higher spatial resolution imaging of the inner ear in vivo compared to
3 Tesla MRI.

FURTHER FUNDING HAS ENABLED US TO EXPAND OUR RESEARCH TO:

1. Use human temporal bone histopathology to create an atlas of inner ear imaging
2. Study leakiness of the blood-labyrinth barrier in patients with Meneire’s disease and in healthy controls.

3. Develop novel pulse sequences to target different components of the inner ear, including fluid flow and different anatomic
regions.

LAY SUMMARY OF FINDINGS AND IMPLICATIONS OF THIS RESEARCH: This research has led us to understand the

mechanisms behind vertigo and loud acoustic noise in stronger MRI machines. We have developed ways to use this
technology safely and have begun improving the quality of images of people with inner ear disorders. These new, better
images are starting to see structures that have never before been visible in living humans and will lead to new
understandings of the causes of dizziness and hearing loss .



