Comparison of Motion in Chiari Type | Malformation Patients Versus
|I Healthy Controls

YOU II Nymisha Goli, YSP Student, Acton-Boxborough Regional High School
0 o Am (Botry Jones Henry Mai, YSP Student, Revere High School CSE%UER@EHEFI

Northeastern University
College of Engineering

Northeastern University

R C S F Hannah Higgins, Department of Bioengineering, Northeastern University Michael B. Silevitch and
. . . . Claire J. Duggan Center
Dr. Francis Loth, Departments of Bioengineering for STEM Education
& Mechanical and Industrial Engineering Northeastern University

Conclusion and Future Steps

Experimental Methods

Chiar1 Type 1 Malformation 1s a cerebrospinal fluid (CSF) disorder that 1 PC-MRI Dataset — 30 Chiari and 10 Controls
affects around 1 1n 1200 people globally, which 1s common. It occurs |
when the cerebellar tonsils descend into the spinal canal by >5 mm,
restricting cerebrospinal fluid flow. Symptoms include Valsalva-induced

Significant differences were observed at and around the
downward peaks of both velocity and acceleration for
the CSF and SC between the Chiari patients and healthy
controls. We were able to collect and analyze data,

2. MATLAB data collection — processes and obtains
data from patient PC-MRI scan in the axial plane

occipital headaches, balance 1ssues, and brainstem and cranial nerve 1ssues. - Custom program allows for bulk and voxel-by- which adds to small number of existing velocity
It 1s unknown why some people show symptoms such as headaches, while voxel selection with pop-up velocity vs phase waveform analyses of Chiari Type I Malformation.
others with tonsillar herniations are asymptomatic. Currently, there are no graph to confirm whether it is CSF, SC, or

metrics for who will improve from current surgical procedure options,
which may benefit, harm, or have no effect on patients. Our research aims
to find a correlation between biomarkers and symptoms to help improve the
predictability of surgical intervention. We used MATLAB to analyze and

unwanted noise Healthy controls had a higher magnitude 1n velocity

3. Excel and CSV — stores exported region of interest extremas than Chiar1 patients, which were shown to be

data with patient/subject ID attached S statistically different. CC and FFT showed no statistical
Figure 3: user interface of selection software; yellow for SC difference

graph 25 phase PC-MRI datasets of 40 patients to find differences in the - Voxel coordinates and within each selected voxel, and purple for CSF

motions of CSF and spinal cord (SC) motion in Chiari and healthy patients. there are 25 velocities over 25 phases (pictures of [ ioeaoen Future rescarch could investizate the other spinal

We conducted two-sample t-tests looking at the velocity of the CSF and the ROI) over a cardiac cycle . landmarks instead of the lower C2 level. measurements
SC 1n patients with Chiar1 patients and healthy controls. When looking at 4. MATLAB data analysis — runs two-sample t-test, §; | other than motion. tools to better eliminate distorted

velocity, for CSF we found that 3/25 phases were statistically significant,
while for SC, 7/25 phases were statistically significant. The same t-test was
performed for the accelerations where 8/25 CSF and 6/25 SC phases were

data, and differences 1n subpopulations such as females
versus males or pre-surgery versus post-surgery.

cross-correlation (CC), and Fast Fourier Transform

_ Velocity (cm/s)

(FFT) to compare the motion by phase for Chiari

PhPhase ” 5 " Phase ~

statistically significant. Further analysis is highlighted in the Results. patients and healthy controls. Figure 4: ideal voxel data w/o Figure 5: non-ideal voxel data w/
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Imaging technology, including PC-MRI, has 3 views: axial (primarily used | | arat CKnowie gements
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