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Project Objectives

m Problem:

1 Short treatment window
1 Stroke treatment not quantitative

3. Bleeding (death)

Time until
1. Blockage hospitalization
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The Vision...
Medical Imaging
_|_
Computation CLINICAL
T FUNCTION
Biomechanics

¢ Diagnostics

Improved Healthcare
Surgical Planning
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Our Solution
60 seconds
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Circle of Willis
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Bottom view of brain
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http://www.meddean.luc.edu/lumen/MedEd/neuro/neurovasc/navigation/cow. htr
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Image Processing

CT Scan  p—_—> Region —_—> Skeletonization >  Geometric
Growing Measurements
Output
1) Artery Centerlines <
2) Artery Areas
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Library Template Technique

Risk
Analysis

Low Risk?
High Risk?




" JE
R eS u I tS Percent Change in Flow Rate Due to Stroke

200 T T T T T T T T T T

Percent Change

| |
0 2 4 6 8 10 12 14 16 18 20
Artery Number

Percent Change in Pressure Due to Stroke

Percent Change

L
o

L
¥

| |
8 10 12 14 16 18 20
Artery Number

N
o-h
[y
Fy
o



"
Template Model
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Circle of Willis
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1.5D Fluid Flow Model
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1.5D Blood Flow Problem Siz

s # Grid points: O(10M4) [0.1mm spacing]
» # Time steps: O(5*1076) [10pus step size]
1D Structured Grid
** Flops / Point: 0O(160)

45 X

30 +

15 divide

3 sqrt
“* Time Allotted: O(30s)
*» Gigaflops / sec: O(260)

¢ Original MATLAB Code
“*Megaflops/sec 0O(440)
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Image Processing Problem Siz

“*Image Size: [512,512,400] 16 bit
s Time scales:

= Current Implementation

« Total time for processing: O(1 hour)

* Object Identification: O(1 hour)

* The rest: O(5 minutes)
= Goal

» Total time: O(30s)

*Implementation Plan
= Automate Object Identification
» Define exemplars, extract features, classify
» Use SEJITS framework
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Performance Improvements

m Python Version
©1 Each artery in parallel

H Original MATLAB
m Python with Parallel
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Retrospective Study

m Patient Scans

1 Predict outcomes of mechanical thrombectomy treatments

1 ~150 Patients
= Neurological score (modified Rankin scale) at 90 days
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