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A study on mechanism of mild traumatic brain injury
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The dura mater is the thick and outermost layer and is the strongest
membrane among the spinal meninges. Thus, mechanical failure of the dura mater can lead to
spontaneous cerebrospinal fluid leaks or hypovolemia, resulting in a complication or exacerbation of

unfavorable symptoms involved in a mild traumatic brain injury. In this study, we employed a custom
equiload biaxial tensile tester to investigate the mechanical properties of porcine meningeal dura
mater along the whole length of the spine. The resultant strain of the dorsal side was greater than
that of the ventral side (P < 0.01), while the circumferential direction was significantly stiffer
than the longitudinal direction (P < 0.01) at lower strains regardless of the spinal level. Further,
Young’ s modulus was significantly less on the dorsal side than on the ventral side at higher
strains (P < 0.05), suggesting that the dorsal side is readily elongated by spinal flexion even

within the range of physiological motion.
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