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Pediatric optic neuritis

Dongheon Surl, MD - Jinu Han, MD, PhD
Institute of Vision Research, Department of Ophthalmology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul,
Korea

Background: Pediatric optic neuritis is a demyelinating optic nerve inflammation in children, characterized by
acute vision loss and visual field defects, often accompanied by eye movement pain, color vision abnormalities,
and relative afferent pupillary defects. It can manifest as an isolated episode or as part of broader demyelinating
disorders such as multiple sclerosis (MS), neuromyelitis optica spectrum disorder (NMOSD), and myelin
oligodendrocyte glycoprotein (MOG) antibody-associated disease. Its incidence varies globally, with recent studies
defining it as optic neuritis in individuals aged <16 years.

Current Concepts: Pediatric optic neuritis has distinct clinical features compared to its adult counterpart,
particularly in presentation patterns and associated systemic diseases. Children often experience greater
visual acuity deficits and are more likely to develop bilateral eye involvement, severe optic disc swelling, and
accompanying encephalopathic features than adults. Epidemiological studies have shown that it is relatively
rare, with varying incidence rates across different regions. Diagnostic criteria are primarily based on clinical
assessment, magnetic resonance imaging findings, and serological tests, including antibodies against specific
biomarkers such as anti-MOG and anti-aquaporin-4 antibodies. Treatment strategies for pediatric optic neuritis
involve high-dose corticosteroids followed by tapering and, in severe cases, plasma exchange or intravenous
immunoglobulins. Long-term management may require immunosuppressants or biological agents, particularly in
cases progressing to MS or NMOSD.

Discussion and Conclusion: Understanding the unique aspects of pediatric optic neuritis is crucial for
appropriate management and improving outcomes. Further studies are needed to refine diagnostic and
therapeutic approaches for this condition.
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Table 1. Epidemiologic features and clinical manifestations of pediatric and adult optic neuritis

PEDIG et al. (2020) [1]  Park etal. (2022) [7] Kangetal.(2018) [12] Wanetal.(2014) [10] Beck et al. (1992) [15]

Design of study Prospective Retrospective Retrospective Retrospective Prospective
Nationality United States Korea Korea United States United States
Pediatric or adult study Pediatric Pediatric Adult Pediatric Adult
Age (yr) Mean: 10.2 Median: 10.3 Mean: 32.7 Mean: 12.6 Mean: 32.0
No. of patients 44 127 41 46 457
Female, sex (%) 41 62.2 34 72 77
Bilateral involvement (%) 36 4.7 NA 41 NA
Ocular pain (%) NA 47.2 75.6 43 92
Disc swelling (%) 75 66.9 58.5 67 35
Optic nerve enhancement on MRI (%) 92 80 91.2 NA NA
Accompanying headache (%) 43 29.1 NA 39 NA
Visual acuity at presentation (%)
220/40 29 11.9 34.1 1% 354
<20/40 to =20/200 19 22.2 22.0 35 28.2
<20/200 52 65.8 439 50 36.3
Final visual outcome (%)
=20/40 85 76 9.9 90 93
<20/40 to =20/200 " 15 3.1 8 4
<20/200 4 9 NA 3
Final diagnosis (%)
Isolated optic neuritis 21 48 NA 48 NA
ADEM 16 8 NA 7 NA
MS " 19 NA 39 NA
NMOSD 7 13 NA 7 NA
MOGAD 18 12 NA NA NA

PEDIG, Pediatric Eye Disease Investigator Group; MRI, magnetic resonance imaging; ADEM, acute disseminated encephalomyelitis; MS, multiple sclerosis; NMOSD, neuromyelitis optica spectrum disorder;
MOGAD, myelin oligodendrocyte glycoprotein antibody-associated disease; NA, not available.
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Figure 1. Clinical presentation of pediatric optic neuritis in an 8-year-old girl later diagnosed with anti-mye-
lin oligodendrocyte glycoprotein antibody-associated optic neuritis. She experienced a headache and ocular
moving pain in her right eye. Her best corrected visual acuity was 20/50 in the right eye and 20/20 in the left
eye. (A) Fundus photograph images showing severe optic disc swelling in the right eye. (B) Humphrey visual
field test results showing generalized visual field defect in the right eye. (C) Fat suppression postcontrast
T1-weighted image of an orbit magnetic resonance imaging showing the enhancement of the right optic
nerve.
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