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The new millennium beckons for novel advances in the diagnosis and treatment of pediatric neurosurgical conditions. Almost every aspect of pediatric neurosurgery has changed over the last decade. Undoubtedly with the application of knowledge in molecular biology to human disease many aspects of neurosurgery, especially neuro-oncology and the field of neuro developmental anomalies, will change appreciably over the next decade. The neural tube anomalies have decrease after the introduction of acid folic supplement in many countries around the world. Overall, the trend in surgery in general and neurosurgery in particular is toward less invasive procedures and possibly non-surgical interventions.

The field of hydrocephalus treatment has continued to evolve. The publication of a randomized prospective trial looking at various shunt valve designs showed that there are no differences in outcome between them in regard to numbers of subsequent treatments required, complications, and infections. The third ventriculostomy has enjoyed a significant recurrence in popularity following the advances in neuroendoscopy. It is quickly becoming the initial procedure of choice for select cases of obstructive hydrocephalus. For the epilepsy surgery and neuro-oncology the progress in image-guided neurosurgery, and specifically in computer-assisted frameless navigation techniques and the application of robotic systems, has brought many changes in the way we approach and treat pathologies involving the adult and pediatric central nervous system. 

In despite of new technologies, pediatric neurotrauma remains a significant cause of morbidity and mortality. Head injury remains the single largest cause of death amongst the pediatric population. The mainstay of treatment for these patients is the prevention of secondary neurological injury.

More recently, with the advent of treatment strategies developed from experimental work with stem and progenitor cells, there is hope that the final goal of reconstructing neuronal pathways may be achieved. The goals of this field can be summarized as replacement, release, and regeneration. That is, dead neurons have to be replaced, the grafts have to be able to release neurotransmitters, and circuits have to be rebuilt. Of course, these goals can be fulfilled only if scientists’ understanding of the mechanisms of disease keeps up with the pace of development of new bioengineering strategies. Currently grafts from fetal tissue, tumor lines and stem cells have been transplanted. Successes in animal models have led to transplant trials in the human population to treat Parkinson’s disease, Huntington’s disease, spinal cord injury and stroke. As research on animal models progresses, transplant trials may be initiated for the treatment of multiple sclerosis, traumatic brain injury, cerebral palsy, ALS, Alzheimer’s disease, and other disorders. As technology advances, so will our ability to treat patients more effectively, with fewer complications. If current trends continue, our treatment armamentarium will evolve to include less invasive, less morbid and hopefully more effective, possibly curative, therapies from minimally invasive endoscopic procedures to gene therapy.
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