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Viral Infection in Unilateral Atypical Pediatric Optic Neuritis 

 

Abstract 

Background: Pediatric optic neuritis differ from adult in some clinical characteristic 

such as a history of presumed viral infection 1-2 weeks before and the sensitivity and 

dependency in steroid treatment.  Overall, they have a relatively good visual prognosis 

but up until now there is not any randomized clinical trial study for treatment in 

pediatric optic neuritis. 

Purpose: To report a case of pediatric optic neuritis caused by viral infection, 

management given, and the visual outcome. 

Case Report: Female, 14 years old came with chief complained sudden blurred vision 

2 days before admitted to National Eye Health Center, Cicendo Hospital. On 

ophthalmologic examination the visual acuity in right eye was 1.0, left eye was 1/300. 

There was a RAPD grade III in left eye and there was swelling in optic nerve head. 

Patient was diagnosed with atypical optic neuritis with suspicion of infection as 

etiologic. She was treated with intravenous methylprednisolone for 3 days with 

4x250mg dosage, followed by oral methylprednisolone 1 mg/kgBW/day. On 10th day of 

treatment, the visual acuity on left eye became 1.0F2 with good color perception and 

contrast sensitivity. The laboratory result in reactivity of anti IgM and IgG of 

cytomegalovirus, rubella, and herpes simplex virus 

Conclusion: Steroid treatment of pediatric optic neuritis could result in good visual 

outcome. Etiology work up is needed to treat the underlying disease. The visual 

prognosis is good but for the neurological prognosis, there is still risk of conversion to 

Multiple Sclerosis 

Keywords: optic neuritis, pediatric optic neuritis, infectious optic neuritis 

 

I.  Introduction 

    Optic neuritis is a term for inflammatory condition of optic nerve. This disease can 

affect both adults and children. The optic neuritis typically happened in age 20-50 years 

old, female predominance, unilateral, and caused by primary demyelinating disease , 

which is multiple sclerosis (MS). In atypical form, demyelination could be a secondary 

process from other causes such as infection or any demyelinating disease other than 

MS.1–4 

    Pediatric optic neuritis is in atypical form. Study conducted in South Korea showed 

there were 381 new cases of pediatric optic neuritis in the period of 2012-2016, with 

the incidence 5,51/100.000 people. That study also showed the peak incidence in age 
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of 10-14 years old with female to male ratio close to 1:1. Some of the characteristic of 

pediatric optic neuritis are the present of presumed viral infection 1-2 weeks before the 

ocular symptoms occur, and the children is more sensitive and dependence from steroid 

therapy. With the treatment, children usually have a good visual prognosis. Study from 

Wan et al in Taiwan showed in pediatric optic neuritis, after  3 months and 1 year 

follow up period, 89% patients reach the visual acuity of 20/40.  Unfortunately, 

compare to the adult optic neuritis, there was lack of research in clinical trial in 

treatment of pediatric optic neuritis. 2,5,6 This study is reported a case of pediatric optic 

neuritis, including the diagnosis, management, and the visual outcome.  

 

II. Case Report 

    Q, 14 years old first came to emergency unit in National Eye Health Center, Cicendo 

Hospital at June 9th 2020 with chief complained of sudden blurred vision on the left 

eye since 2 years before came to the hospital.  She also complained about pain in 

periorbital area which worsen in upward and horizontal gaze. There were no complain 

about red eye, seeing lightning flash, or double vision. She had a fever 1 days prior but 

no specific symptoms like cough, sneezing, pain on swallowing, seizure or decrease of 

consciousness. No history of headache, nausea, vomit, weakness in one side of the 

body, or pain in fingers.  She denied history of trauma, and did not have the similar 

complained before. She denied have a systemic condition that made her should 

routinely seeing a medical treatment,  but 4 years ago she was diagnosed with left bell’s 

palsy from neurologic specialist, and did not control to receive the routine treatment. 

For this new complained, ocular symptoms and fever, she had not seek any treatment 

before came to hospital. No history of glasses usage before. She is the first child in the 

family, with history of spontaneous delivery of 38 weeks pregnancy, birth weight was 

3500 gram, had already received the basic immunization, with last immunization was 

5 years ago in elementary school.   
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    General examination showed the normal vital sign, with subfebrile body 

temperature, 37.20C. In ophthalmologic examination, the visual acuity in right eye was 

1,0 and in the left eye was hand movement. Intraocular pressure was normal on both 

eyes, in primary gaze the position of eye ball was othotropia, and the eye movement 

were full in all direction despite of the pain in upward and horizontal gaze. Anterior 

segment examination in right eye was within normal limit, but in the left eye there were 

2mm lagophthalmos, decrease of pupillary direct reflex on left eye and consensual 

reflex in opposite eye with  relative afferent pupillary defect (RAPD) grade III on the 

left eye. Posterior segment examination showed a normal optic nerve appearance in 

right eye but a swelling optic nerve head in the left eye with blurring of nasal, superior, 

and inferior border. Color test with ishihara on the right eye was 14/14, there was not 

any scotoma or metamorphopsia in amsler grid test, and the contrast sensitivity is   

1,25%. Those test could not be conducted in the left eye. 

 

 

 

 

 

 

 

 

 
Figure 1. Patient’s Bell’s palsy appearance A. Lip deviating to the right, with no 

nasolabial fold on the left side. B. No wrinkle in left frontal when attempting to raise 

eyebrows 
 

    On cranial nerve VII, the facial nerve, examination, there were signs of palsy of the 

peripheral nervous system, which were, the lip was deviating to the right, with no 

nasolabial fold on the left side, when attempted to raise the eyebrows, there was no 

A B 
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wrinkle in left frontal, and the lagophthalmos in left eye was present when she closed 

her eyes.  Others cranial nerve examination, including cranial nerve I, V1, V2, V3, 

VIII, IX, X, XI, XII was done in this patient and showed there was not any pathologic 

sign of palsy of those cranial nerve.  

   Patient underwent some diagnostic examination. The blood sample showed 

leukocytosis of 10.530/mm. Result from anti IgG and IgM from toxoplasm, 

cytomegalovirus (CMV), rubella, and herpes simplex (HSV) virus (TORCH infection) 

had not been done.  Thorax x-ray showed no signs of cardiac or pulmonary 

abnormalities. Optical Coherence Tomography (OCT) examination showed the 

average thickness of retinal nerve fiber layer (RNFL) in the right eye was 100µm  and 

in the left eye was 142 µm. Humphrey 30:2 visual field examination showed no visual 

field defect on the right eye but the examination could not be done in the left eye. After 

all the history taking and examination, patient then diagnosed with pediatric atypical 

optic neuritis of left eye with the suspicion of infection or the autoimmune as the 

etiologic and additional diagnosis of bells’s palsy on the left eye. Patient then admitted 

to inpatient ward and given the therapy with intravenous injection of 

methylprednisolone 4x250mg, omeprazole 1x40mg, mecobalamin 1x500mcg, and 

orally given vitamin D3 3x1 tablet and paracetamol 3x500mg.  

 

 

 

 

 

 

 

 

Figure 2. Fundus photography on both eyes. Blurring of superior, nasal, and inferior 

border of optic nerve head on left eye 

 

RE LE 
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    On day 1 after the initial treatment, the periorbital pain was resolved and she did not 

feel any pain in eye ball movement. Ophthalmologic examination on the left eye 

showed increase in visual acuity to  close to face finger counting (CFFC) with 10 cm 

distance, the RAPD grade II, and swelling in optic nerve head, but the color , amsler 

grid, and contrast sensitivity test still could not be conducted. On day 2 after the initial 

treatment, visual acuity on left eye increase to CFFC with 30 cm distance. On day 3 

after the initial treatment, visual acuity on the left eye was 0.08 ph 0.125. There was 

still a RAPD grade II, and the optic nerve swelling had been decreased. Color test with 

ishihara showed demoplate (+), no scotoma or metamorphopsia found in amsler grid 

test, and the contrast sensitivity was >25%. After the 12th intravenous injection of 

methylprednisolone, the treatment were continued in oral administration with dosage 

of 1 mg/kg BW/day methylprednisolone, omeprazole 2x20 mg, mecobalamin 1x500 

mcg, and vitamin d3 3x1 tablet. Patient was discharged from the hospital and had been 

advised to come control in 1 week later and underwent the neuroimaging, magnetic 

resonance imaging (MRI) 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. OCT pre and post treatment  

A. OCT pre-treatment B. OCT on day 10
th

 post-treatment  
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     Patient came to Neuro Oftalmologi (NO) clinic in Cicendo Hospital for 1 week 

follow up after discharged from the hospital. She felt the left eye  had already seen 

clearly, no other visual complained. On ophthalmologic examination , the visual acuity 

of the left eye increase to 1,0 F2, there was still RAPD on left eye, grade I, and the 

optic nerve head still swelling but decrease from the last examination. Color test 

showed a good result with 14/14 , no scotoma or metamorphopsia in amsler grid test, 

and the contrast sensitivity was 1,25%. OCT was done and showed the result with 

average RNFL thickness of left eye 78µm. Humphrey 30:2 visual field examination 

showed a peripheral visual field defect but with low reliability. The result of TORCH 

infection test showed reactivity of both IgG and IgM from CMV, rubella, dan HSV 1. 

Patient then consulted to pediatric specialist and had been given Acyclovir 4x500mg 

oral administered additional to previous therapy of methylprednisolone 1 

mg/kgBW/day, omeprazole, mecobalamin, and vitamin D3 per oral. Prognosis quo ad 

vitam in this patient ad bonam, quo ad functionam ad bonam, quo ad sanationam dubia. 

 

 
 

 

 

 

 

 

Figure 4. HVF 30:2 pre and post treatment.  

A. HVF 30:2 RE pre treatment, LE on 3
rd

 day post treatment.  

B. HVF 30:2 on 10
th

 day post treatment 

 

III. Discussion 

   Optic nerve inflammation commonly is acute with patient complained of sudden 

visual loss and disturbance in color and contrast sensitivity. Because the intraorbital 

portion of optic nerve shared the same connective tissue as superior and medial rectus 

OD
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muscle, the inflammation on that area, could also bring a pain on eye movement 

involving superior and medial rectus. On anterior segment examination, there was 

RAPD in ipsilateral affected eye. The present of RAPD showed the afferent defect in 

pupillary pathway, which is the optic nerve. The direct evidence for optic nerve 

involvement is the appearance of the optic nerve head. Swelling on optic nerve head 

could indicates the inflammation process that happening, but the normal appearance of 

optic nerve head did not exclude the probability of optic nerve involvement since the 

inflammation can occur at the retrobulbar portion of the optic nerve.1,2,7 This patient 

complained of sudden blurred vision on the left eye since 2 days, severe visual loss, 

accompanied by periorbital pain that worsen in eye movement, there was RAPD on the 

ipsilateral eye and swelling on the left optic nerve which all lead to the diagnosis of left 

optic neuritis.  

   Based on the clinical characteristics, optic neuritis could be typical an atypical form. 

Typical optic neuritis were optic neuritis happening in female, age 20-50 years old, 

unilateral involvement, mostly accompanied by periorbital pain, 2/3 cases had a normal 

optic disk appearance, and the inflammation is caused by primary demyelinating 

disease, MS.1,4,7 This patient did not meet the characteristic of typical optic neuritis, 

she still 14 years old, so for now, the optic neuritis in this patient is atypical. 

    Pediatric optic neuritis have a different characteristic from adult optic neuritis. In 

child with optic neuritis, the inflammation mostly more anterior, seen by the swelling 

on the optic disk, and the involvement were bilateral in 60% cases.1,7–9 This patient 

showed the swelling optic disk on left eye by funduscopy, and from the OCT papil the 

average  RNFL thickness is thicker in left eye compare to the right eye, suggesting the 

edema of the left papil.  

   The etiology of atypical optic neuritis could be infection or connective tissue disease, 

or any other autoimmune disease beside MS. The infection could be bacterial, fungal, 

viral, or post vaccination. One of the characteristic of pediatric optic neuritis is the 

history of presumed viral infection or vaccination such as flu like syndrome, 1-2 weeks 
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before the symptoms occur. How the infection could lead to optic neuritis is still 

speculative whether the pathogen directly attack the optic nerve or indirectly induced 

vascular mechanism leading to inflammation or trigger the autoimmune mechanism. 

The example of viral infection that could cause optic neuritis are adenovirus, 

coxsackievirus, cytomegalovirus, hepatitis A virus, Epstein–Barr virus, human 

immunodeficiency virus (HIV), measles, mumps, rubeola, rubella, and varicella zoster. 

Bacterial infection that could cause the optic neuritis are syphilis, β-hemolitic 

streptococcal, meningococcal, tuberculose, and typhoid.1,10,11 In this patient, there was 

a history of fever 1 day without any specific symptoms or acute neurological deficit. 

Thorax x-ray showed no signs of tuberculose infection or other pulmonary 

abnormalities, but the laboratory finding showed the reactivity of  anti IgG dan IgM 

CMV, rubella and HSV 1. The reactivity of anti IgM showed the disease is in acute 

stage, the virus is active and the infection could be the etiology of optic neuritis in this 

patient.   

    This patient also had an additional condition, which is bell’s palsy. Bell’s palsy is a 

lower motor neuron disorder from cranial nerve VII. HSV had been hypothesized from 

many researcher as the cause of bell’s palsy but the causality relationship is still 

difficult  to prove. There were only a very few reports of optic neuritis happen in the 

same patient with isolated peripheral facial nerve palsy, it was uncertain whether the 

same underlying pathology manifest to different disease or was it just a coincidence.12  

In this patient, bell’s palsy had been occurred from 4 years before, so it might not be 

an acute condition. The laboratory result showed both the anti IgG and IgM of HSV 

indicate the active infection. Whether this result indicates the same HSV infection 

result in two condition, the bell’s palsy and also the optic neuritis, could not be 

conclude.   

   The treatment of adult typical optic neuritis commonly based on the Optic Neuritis 

Treatment Trial (ONTT) study. ONTT study showed the recovery of optic neuritis was 

faster in group who received intravenous methylprednisolone 1 gr/day for 3 days, 
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followed by oral prednisone 1 mg/kg BW for 11 days. Moreover, this study showed 

the recurrence attack was 35% in 10 years and the recurrence attack is higher in group 

received only oral steroids compared to intravenous steroids or placebo. In pediatric 

optic neuritis, there was lack research of treatment like ONTT in adult cases. 

Considering the children with optic neuritis is highly sensitive and steroid dependence, 

the steroid is still the mainstay treatment of pediatric optic neuritis and the visual 

prognosis is good. As many as 99% cases of pediatric optic neuritis in South Korea had 

been given intravenous corticosteroid as the treatment.  Study from Wan et al showed  

81% pediatric optic neuritis patients reach the visual acuity 20/20, and at least 89% 

reach the 20/40 in visual acuity in 1 year follow up period.1,5,6 Considering patient’s 

weight is over 40 kg, this patient had been given intravenous methylprednisolone with 

dosage of 1 gram/day for 3 days followed by oral methylprednisolone 1 mg/kg BB.  

The visual recovery in 10 days treatment is good, the visual acuity reached 1.0F2, color 

vision 14/14, contrast sensitivity 1.25%, and so did the recovery in visual field defect. 

This patient also received the acyclovir treatment to treat the underlying infection.  

   In optic neuritis, beside the visual prognosis, the neurological prognosis also needed 

to be evaluate. Children with optic neuritis had a 15-45% risk conversion to MS, the 

conversion rate is lower than adult. The MRI is the most highly predictive factor for 

MS development. As many as 25% optic neuritis patient who had normal MRI baseline 

and as many as 72% patient who had one typical MRI lesion had developed MS in 15 

years.1,6,8 So, considering the risk of conversion to MS, even though the etiologic of 

optic neuritis in this patient most likely from infection, this patient was also had been 

advised to underwent the MRI.  

 

IV. Conclusion 

     It is important to know the characteristic of optic neuritis in child in order to work 

up the etiology since the etiology of atypical optic neuritis are numerous.  Intravenous 

steroid treatment of pediatric optic neuritis could result in good visual outcome. Long 
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term follow up is needed since the recurrence could happen and have a risk of 

conversion to MS.  
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