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The goal of this project was to process the results from phase-contrast MRI into a format that can be used in a flow reconstruction procedure. The first step was to create a
mesh of the left ventricle using the data, followed by identifying the mitral and aortic valves. The displacement of the wall of the ventricle between time steps was then
determined. Once all these steps were performed, the velocity data was filtered and reconstructed easily using methods previously developed in the Shadden Lab.

» Heart disease is the leading cause of death in the
United States, accounting for one in every four
deaths. [1]

Example of heart disease:

» Size and shape of ventricles provides information
about heart disease, but doesn’t always provide
the full picture of the disease state.

Imaging of ventricles is easier than imaging of . pertrophic  Restrictive

blood flow. Then, why Is blood flow very important to image?

» There is evidence that blood flow changes before the walls of the ventricles
change. [3]

» Improved flow imaging has the potential to show changes that are contributing to
heart failure. [4]

» Phase-contrast MRI is the gold standard for three-dimensional imaging of blood

flow. However, the collected data Is noisy.
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“* The goal of this project was to process the
results from phase-contrast MRI to a format
that can be used to reduce the noise.
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» For this particular reconstruction method,
the mitral and aortic valves needed to be
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identified. When the valves are open, valve TN N\
meaning that they are allowing flow into |
and out of the left ventricle, they are
considered an open boundary and the rest
of the wallls are a closed boundary.
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[5]
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» These figures show the process of identifying the open and closed boundaries
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At other time steps,

Start with A mesh of the left At certain time steps,

phase- ventricle is arrows show that the there are no arrows
contrast created from the blood is going out, through the

MRI data. data. indicating where the open ~ Poundary.

boundary is.

This is caused by blood
going inside. By making
modifications to the data
representation, we can

After making the points of blue
area as common points for
both boundaries, the problem
IS solved.

The red area is closed boundary,
white is open boundary. The blue
area represents an error.

identify the open boundary.

» After locating the open and closed boundaries, the data was reconstructed
using a previously developed Shadden Lab program.

Before Reconstruction After Reconstruction

» After processing, the noise in the image has decreased.

» In the reconstruction method, it was assumed that blood flow on the boundary is
perpendicular to the surface, which is not correct. In the future, the reconstruction
method will be modified to avoid this assumption.

Before Reconstruction After Reconstruction

» More alternative markings of the boundary and meshes will continue to be tested to
Improve the result of the reconstruction.

» This Is one step in improving understanding of healthy and diseased conditions of
blood flow in the hearrt.

» As a better understanding of disease and disease progression is achieved, people
will be able to receive treatment at earlier stages of the disease, improving their
prognosis.
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