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For decades, thinning of the retinal nerve fiber layer in optic neuropathy could only be observed ophthalmoscopically or using red-free fundus photography. These days are over. Subsequently, different techniques to image the optic nerve and the retina have been developed. Optical coherence tomography (OCT) has gained the most attention and has opened a new area of revolutionary diagnostic possibilities.

OCT is a noncontact diagnostic imaging technique that provides detailed, cross-sectional images of the retina and the optic disc in vivo.

It was first used in 1991 to visualize the eye.[1] Image capture is noninvasive, painless, and fast. The technology is analogous to obtaining images with an ultrasound B scan, except that instead of using acoustic waves it uses nearinfrared light reflections to acquire images.

Early models of OCT using time-domain technology generated two-dimensional images and were limited by a relatively slow acquisition time and minor axial resolution. Spectral domain OCT entered clinical practice in 2003.[2] Major advancements are the faster image acquisition, the increased axial resolution, generation of three-dimensional images, and the reduction of artifact from ocular movements.

OCT was first used in the diagnosis of macular pathology and glaucoma.[3]
        [4] In the meanwhile, it has been more widely used in other ophthalmic subspecialties too. In neuro-ophthalmology OCT is particularly useful for the structural documentation of the peripapillary retinal nerve fiber layer (RNFL) thickness and optic disc morphology.[5]
        [6]
        [7] Hence, OCT has been considered for diverse potential applications in the field of clinical neuroscience. RNFL thinning as measured by OCT represents an objective biomarker of optic atrophy,[8]
        [9] it can confirm trans-synaptic retrograde degeneration of retinal ganglion cells following retrogeniculate visual pathway lesions[10] and even can predict the potential of visual recovery after surgery for parachiasmal tumors.[11] Recently, OCT has been used to evaluate diseases of the central nervous system that affect the afferent visual system. Both, RNFL and macular thickness are significantly reduced in patients with Parkinson disease and Alzheimer disease.[12]
        [13]
      

In this issue, Avery et al report the broad spectrum of potential applications of OCT in pediatric clinical neuroscience.[14] They convincingly present the current OCT hot topics Optic Nerve Swelling and Optic Neuritis. Less known application which may attract more attention soon are discussed as well. OCT might become a follow-up parameter in patients receiving Vigabatrin and seems promising in several neurodegenerative conditions such as X-linked adrenoleukodystrophy, Friedreich ataxia, and late infantile neuronal ceroid lipofuscinosis.[14]
      

Latest OCT developments allowing segmentation of specific retinal layers have brought the ganglion cell layer (GCL) investigation into focus. It has been suggested that macular GCL thickness analysis might be more sensitive to detect damage in optic neuropathy and might be reduced earlier than RNFL analysis.[15]
        [16]
      

The OCT applications in the field of pediatric clinical neuroscience are a truly emerging market. It may be used to aid diagnosis, assess disease progression, and even give prognostic information about optic neuropathies and diseases that affect the central nervous system. It also might influence nystagmus and amblyopia management by disclosing underlying retinal pathologies.

Since its introduction 25 years ago, OCT has revolutionized the whole field of ophthalmology and has also become a powerful tool in the diagnostic armamentarium of pediatric neuro-ophthalmic practice. Its usefulness in managing pediatric patients was facilitated by a hand-held device.[15] The ongoing advancements in OCT technology will continuously widen the spectrum of potential diagnostic applications.

[bookmark: FN141211ec-1]
        
This article is an editorial on “Applications of Optical Coherence Tomography in Pediatric Clinical Neuroscience” by Avery et al (Neuropediatrics 2015;46(2):88–97, doi: 10.1055/s-0035-1549098).
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