
Request Information Permalink

Fast Correction of Inhomogeneous Magnetic Field
Distortion in MRI
Tech ID: 19806 / UC Case 2007-217-0

BACKGROUND

Magnetic Resonance imaging (“MRI”) used to map white matter tractography, as well as perfusion/diffusion-related techniques for tumor

assessment (DTI/DWI) and functional brain studies (fMRI) all rely on Echo Planar Imaging (EPI). However, EPI is subject to severe geometric

and intensity distortion. Quantitative anatomical precision in such measurements requires that the images are accurately corrected.

TECHNOLOGY DESCRIPTION

The subject invention gives a method by which to process MRI data in Echo Planar Imaging (EPI) systems to compensate for the high level of

distortion that is typical in EPI, both from gradient variations in the MRI system, as well as induced MRI fields within the patient.  The corrective

method given here can be applied in under one minute to the typical scan, improving the use of EPI in the clinical setting.

EPI is a common acquisition modality where high temporal resolution is required, such as in fMRI which is used to track hemodynamic

response to neuronal activity in the brain, or in Diffusion Weighted Imaging (DWI) where EPI is used for early detection of stroke.   EPI is a data

acquisition strategy used in MR imaging, permitting very rapid data acquisition.  The method was originally described by Mansfield in 1977 and

employs the following imaging strategy.  Rather than acquiring a single image line (in k space) after the preparation phase of the pulse

sequence, the entire MR image is acquired.  Multiple variations of this image acquisition strategy have been devised since its inception, but the

basic concept is that multiple rather than single image lines are acquired after spin preparation.  

APPLICATIONS

▶ Brain tumor assessment

▶ White matter tractography

▶ Functional response of the brain (fMRI)

ADVANTAGES

▶ Highly anatomically accurate

▶ Fast

▶ Portable

STATE OF DEVELOPMENT

Working C++ code is developed for performing image correction and software may be particularly useful to MRI

manufacturers. The work is described in the first reference under "Related Materials."
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