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1. Summary 

 

The project 289/C/2017 Effects of age on traumatic brain injury; mechanical properties 

is an experimental research of the biomechanical properties of human brain biological 

tissues in order to draw conclusions of practical interest, especially to predict the result 

of serious traumas associated with falls, collisions or traffic crashes. 

 

The main initial concern was to understand how the mechanical properties of the 

parasagittal bridging veins changed with age. However, during the research we found a 

certain number of new and often unexpected aspects and results that partly reoriented 

the work towards objectives of wider scientific scope. 

 

 

2. Results obtained  

 

Among the main findings we have: 

 

• The realization that a nonlinear Fung model adequately represents the behavior of 

bridging veins in fast traumatic collisions (the model's reference values were 

experimentally found, which is very useful for the scientific community). 

 

• The discovery that there is a small viscoelastic effect that had previously gone 

unnoticed by other researchers in the field. Due to this, we developed different tests to 

see this effect more clearly, measure it and build a more complete quasilinear 

viscoelastic model based on Fung's hyperelastic model. Hence, the first published study 

that systematically studied this effect on parasagittal bridging veins and clearly 

demonstrated their viscoelastic behavior. 

 

• The corroboration that there is a significant effect of age on mechanical properties. 

As was expected, there is a significant reduction in maximum axial tensile force and 

strain before mechanical failure of bridging veins. Our study is the first study to 

demonstrate a significant correlation of this type. 
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3. Relevance with possible future implications  

 

The study made it possible to obtain high-quality data that greatly refined the accuracy 

of the previous data. These data can be used to improve the safety retention systems 

in cars and other vehicles, reducing injuries associated with certain potentially 

traumatic situations. In addition, the data make it possible to refine the computational 

software for biomechanical simulations that has various forensic purposes, as well as 

the development of retention and research systems. Moreover, the data allowed us to 

develop a new precise injury metric to determine the possibility of occurrence of acute 

subdural hematoma during various traumatic events. 
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