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Abstract:

The dura mater is the toughest and outermost protective layer of the meninges that covers
brain tissue and protects it. Major dura mater defects increase the risk of problems such as
wound infection, leakage of cerebrospinal fluid, cerebral herniation, etc. Therefore, the use of
dural replacements in the reconstruction or repair of the dura mater has important therapeutic
implications. The present review describes the detailed anatomical structure, and makeup of
the human dura mater and discusses the improvement in dural substitute development to
repair damaged dura mater. It also comprehensively outlines the various conventional grafts,
including autologous, allogeneic, and xenogeneic based replacements, and their advantages
and disadvantages in the restoration of the dura mater. It also highlighted the preclinical and
clinical outcomes related to the various reported polymeric dural substitutes that are
fabricated through various scaffolding techniques using both natural as well as synthetic
polymers like collagen, chitosan, bacterial cellulose, silk fibroin, PCL (polycaprolactone),
PLLA (poly (L-lactic acid)), PGA (polyglycolic acid) and Polyurethane. Furthermore, the
advancement of composite materials in the making of dural substitutes has also been
discussed. Finally, we address the limitations and future directions in creating dura mater
substitutes that are therapeutically significant.

References

1. Bi, X,, Liu, B., Mao, Z., Wang, C., Dunne, N., Fan, Y., & Li, X. (2020). Applications
of materials for dural reconstruction in pre-clinical and clinical studies: Advantages
and drawbacks, efficacy, and selections. Materials science & engineering. C,
Materials for biological applications, 117, 111326.
https://doi.org/10.1016/j.msec.2020.111326

2. Chuan, D., Wang, Y., Fan, R., Zhou, L., Chen, H., Xu, J., & Guo, G. (2020).
Fabrication and Properties of a Biomimetic Dura Matter Substitute Based on
Stereocomplex Poly(Lactic Acid) Nanofibers. International journal of
nanomedicine, 15, 3729-3740. https://doi.org/10.2147/1JN.S248998

3. Wang, W., & Ao, Q. (2019). Research and application progress on dural substitutes.
Journal of Neurorestoratology, 7(4), 161-170.
https://doi.org/10.26599/JNR.2019.9040020


mailto:bhisham.singh@manipal.edu
https://doi.org/10.1016/j.msec.2020.111326
https://doi.org/10.2147/IJN.S248998

