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Abstract Methodology Results Discussion
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e Simulation of real world accidents
e Predict the impact of external forces on the
neurovasculature
e Understand the link between biomechanics and
Imjury outcome

o Bike: 3.5-5m/s, Car: 12 - 14 m/s e Limitations:

e Crash recreations need assumptions and
simplifications

e Brain and blood vessel geometries and properties
could differ on a case-by-case basis
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B. Madymo accident reconstruction
e Consider contact behaviour, material properties and friction
e Choose appropriate human model and scale it accordingly
1 Rugby
e Use cervical restraints to represent neck contraction
e Head contact characteristics adapted from Yoganandan *
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Figure 8:Rot Accelerations Figure 9:Lin Accelerations

2 RTA

e Madymo outputs nearly 6 m/s as z velocity
® Droptower reccords 6.06 m/s ground impact velocity

e Increase the safety of protective

| | Conclusion: CMDB locations are predictable
equipment in order to prevent TBI

by independently reconstructing impact scenar-

Introduction

e T'BI is the most frequent brain injury
worldwide !
e Long-term consequences are very likely

e NVI immediately or as a secondary injury

e Focus on Cerebral Microbleeds (CMB), a subtype of
NVI

e CMBs found in the left players brain

Figure 2:Start Frame Figure 3:End Frame

2 RTA

e Ellipsoid representations to ensure computational efficiency
e CAD models for geometry, centre of gravity and inertia
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Figure 10:Rot Accelerations
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Figure 11:Lin Accelerations

ios and running our brain model pipeline.

Further investigations

e Simulating ground level fall cases
e Helmet comparison of the RTA

e Scaling brain model and corresponding
centre of gravity

e Quantitative CMB comparison

e Relationship of force impacts and ingjury
e Scrutinizing strain rates

patterns is not well understood yet

e Computational modelling to discover the effect ot
external loadings on the brain that lead to fatal
Injuries

e Link vascular strains to CMBs occurrence
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Methodology

e Modelling of two case studies showing CMDBs

Figure 6:End Frame

Figure 7:B.2 Droptower test

C. Cerebral FE vein model

e Segment T'1 (and T2) using microimaging toolkits FSL and
Freesurfer

e Lobar and sublobar structures, csf, skull and skin
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Figure 14:All Strains

e Amalgamation of parts to create single image of head Figure 15:5trains CMB overlap

e Process image to ensure csf surrounds brain completely;,
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mvestigations

o | e Full computational analysis and representation of case
e Hyperelastic vein behaviour assumed

. studies from video analysis to neuroimage comparison
D. CMB comparison

e Visual comparison between segmented CMDB areas and strains
e Overleigh patient’s neuroimage with thresholded and heatmapped strains
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e Multibody outputs validated by accident recordings

e Accurate Droptower impact conditions

Figure 1:Research steps




