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Introduction
Neurotrauma is generally regarded as a public health problem that remains a leading 

cause of disabilities and death worldwide, and the costs to communities in terms of 

suffering and economics are enormous. Neurotrauma  may be in the form of traumatic 

brain injury (TBI) or traumatic spinal cord injury (TSCI), or others, all of which are 

a heterogeneous group of pathologic disorders. The common causes of neurotrauma 

are road traffic accidents, falls and violence. Even current neurorestorative strategies, 

including cell therapy, neuromodulation and neurorestorative surgery, can restore 

patients with neurotrauma to some degree of neurological functions;1–6 there exists an 

urgent demand to find more effective methods for neurotrauma to better restore dam-

aged or lost neurological functions and/or structures. The objective of this thematic 

series is to report the latest advances in neurotrauma to motivate clinicians and scientists 

to know more and find more effectively neurorestorative methods for neurotrauma. A 

brief summary of  three papers in the thematic series is given in the following sections.

Summaries of papers in thematic series
Epidemiology of worldwide spinal cord injury (SCI)
Kang et al searched the articles between January 1993 and June 2017 and reviewed 

the epidemiological indicators of SCI. The study showed that the incidence of SCI 

gradually increased with the expansion of human activities and motor vehicle accidents 

(MVAs) and falls gradually became the most common reasons for injury. Electrolyte 

disturbances, pulmonary infections, urinary tract infections (UTIs) and bedsores 

were the four most common complications. The results of the current study offered 

an epidemiological profile of SCI, and these data may provide with guidance in pre-

venting complication, implementing preventive strategies and paying more attention 

to high-risk populations.

Stem cell-based therapies to treat SCI
Shi et al provide a summary of recent advances regarding the stem cell-based thera-

pies in the treatment of SCI and discussed future perspectives in this field. Currently, 

neurorestorative strategies, including stem cell therapy products or mature/function-

ally differentiated cell-derived cell therapy products, can restore patients with chronic 

complete SCI to some degree of neurological functions. However, the efficacy, safety 
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and ethical concerns of stem cell-based therapy continue to 

be challenged. Nonetheless, stem cell-based therapies hold 

promise of widespread applications, particularly in areas of 

SCI, and have the potential to be novel therapeutics, which 

contributes to the repair of SCI.

In vitro study of neural stem cells 
(NSCs) and activated Schwann cells 
(ASCs) cocultured in electrospinning 
polycaprolactone (PCL) scaffolds
This study aims to investigate the biocompatibility of 

electrospinning PCL fiber scaffolds and coculture system, 

which consisted of NSCs and ASCs. The results showed 

that the average diameter of fibers in electrospinning PCL 

scaffolds was about 7.93±1.41 μm, and ASCs could grow 

well at the density of 2×104/cm2, and a certain number 

of ASCs distributed along with the longitudinal axis of 

fibers. Cell Counting Kit-8 (CCK-8) experiment showed 

that ASCs as well as NSCs could proliferate gradually in 

the PCL scaffold, and NSCs differentiated into astrocytes, 

neurons and oligodendrocytes in the PCL scaffold; PCL 

scaffolds could improve the differentiation rate of neurons. 

After NSCs and ASCs were cocultured on electrospinning 

PCL scaffolds, NSCs and ASCs could form three-dimen-

sional (3D) cultured system in PCL scaffolds, and NSCs 

can differentiate into neurons distributed around the ASCs 

that produce myelin basic protein. Thus, electrospinning 

PCL fibrous scaffolds formed a 3D system and showed 

good biocompatibility, and the fibers had the induced effect 

on the distribution of ASCs.

Perspectives
Currently, the cell therapy can partially restore neurological 

functions and/or structures by paracrine and direct repair 

through the mechanisms of cell replacement, neuroprotec-

tion, neuromodulation or neurostimulation, neuroplasticity, 

immunomodulation, axonal regeneration and sprouting, 

remyelination or neurorepair, neuroregeneration or neu-

rogenesis after neurotrauma.7,8 Traumatic injuries such as 

brain injury and SCI still are reasons which severely affect 

the patients’ physical and/or cognitive abilities. Therefore, 

neurotrauma in the central nervous system is a big chal-

lenge for further restoring neurological functions due to 

the presence of many molecules inhibitory or poor intrinsic 

microenvironment after neurorestoration.

Through incredible advancements in medical technology, 

the promise of personalized, precision medicine provides 

a new direction for neurorestoration after neurotrauma. 

In recent years, some innovative technologies have been 

brought, which include biomarker detection, more sensitive 

magnetic resonance imaging, monitoring perfusion pressure 

of spinal cord, monitoring blood flow of spinal cord, spinal 

gray matter test and genetic test. Therefore, these innovative 

technologies will create more neurorestorative therapeutic or 

researching methods which may have better neurorestorative 

effect for neurotrauma.
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