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COURSE AND VISUAL OUTCOME OF POSTVACCINATION OPTIC 

NEURITIS IN CHILDREN AFTER INTRAVENOUS 

METHYLPREDNISOLONE THERAPY 

 
Abstract 
Introduction: Optic neuritis (ON) in children may be associated with vaccination. To the 
best of our knowledge, we could only retrieve six case reports explaining about the 
course and/or visual outcome of ON following measles and/or mumps in children 
worldwide. 
Objectives: To report the course and visual outcome of postvaccination ON in children 
after intravenous methylprednisolone therapy. 
Case Report: A 11-year-old girl was brought by her mother to the Emergency 
Department of Cicendo Eye Hospital with a chief complaint of sudden blurred vision of 
both eyes since a week ago accompanied by pain on eye movement. She had been 
vaccinized for measles and rubella (MR) three weeks ago. Ophthalmology examination 
revealed visual acuity (VA) of light projection to all fields on the right eye (RE) and light 
perception on the left eye (LE). The anterior segment of both eyes were within normal 
limit with the exception of dilated pupil with decreased light reflexes. The posterior 
segment examination showed optic disc swelling of both eyes without any vitreous cells 
nor signs of chorioretinitis. The Ocular Coherence Tomography (OCT) of the optic disc 
showed retinal nerve fiber layer (RNFL) thickening of all quadrants. She was diagnosed 
as bilateral postvaccination ON, was consulted to Neuro-Ophthalmology Unit, and had 
received intravenous methylprednisolone 250 mg four times daily for three days followed 
by oral methylprednisolone with gradual tapering off. The improvement started from the 
first week after discharge. At one month after discharge, the VA has returned to 20/20 on 
each eye, there was improvement on color vision (11 of 14 Ishihara plates on each eye) 
and contrast sensitivity (1.25% on each eye), and there were no scotoma nor 
metamorphopsia on Amsler grid examination. 
Conclusion: Optic neuritis in children may be associated with vaccination. The course of 
ON in this case report followed the unique characteristics of pediatric ON in general as it 
was an anterior and bilateral case, occurred three weeks after vaccination, was sensitive 
to steroid, and had a severe vision loss at presentation. Our patient showed improvement 
in VA and color vision in the first week after treatment. At two weeks after treatment, the 
VA returned to 20/20 and the color vision improved more. 
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INTRODUCTION 

     Most of optic neuritis (ON) in childhood presents after systemic infections 

such as viral illnesses but it can also be associated with vaccination. Most cases of 

postvaccination ON are bilateral. Both anterior and retrobulbar forms of ON may 

occur with most of the cases being anterior forms. It typically occurs within one to 

three weeks of the vaccination. 1-2 
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     Postvaccination ON may develop after vaccinations with bacilli Calmette-

Guerin (BCG), hepatitis B virus, rabies virus, tetanus toxoid, and variola virus; 

combined smallpox, tetanus, and diphtheria vaccine; and combined measles, 

mumps, and rubella vaccine. The reported rates of visual recovery in children 

after optic neuritis (but not specific to postvaccination ON) vary in the literature, 

depending on follow-up time as well as the authors’ definition of “good” vision, 

which ranges from 20/20 to 20/40. Most authors have found that “good” visual 

recovery occurs in 70 to 85% of children. To the best of our knowledge, we could 

retrieve only six case reports explaining about the course and prognosis of ON 

following measles and/or mumps in children worldwide. We reported a case of 

postvaccination ON following measles and mumps (MR) vaccination in children 

during National Immunization Programme in Indonesia. 1-4 

 
CASE REPORT 

     A 11-year-old girl was brought by her mother to the Emergency Department of 

Cicendo Eye Hospital at 25th September 2017 with a chief complaint of blurred 

vision of both eyes since a week ago accompanied by pain on eye movement. 

There was no history of fever. She had been vaccinized for MR vaccine three 

weeks ago. There were no history of prolonged cough, tuberculosis treatment, pet-

keeping, joint pain, recurrent red eye headache, nausea, projectile vomiting, 

extremities weakness, tingling sensation, slurred speech, uncoordinated 

movement, tremor, nor trauma. This was the first complaint. There were no 

similar complaint in the family. She was the only child in the family who was 

born spontaneously at term gestation from a healthy mother with birth weight of 

2800 grams. 

     General status was within normal limit with weight of 40 kg. Ophthalmology 

examination revealed visual acuity (VA) of light projection to all fields on the 

right eye (RE) and light perception on the left eye (LE). Eye movements were full 

with orthotropia position. The anterior segment of both eyes were within normal 

limit with the exception of dilated pupil (diameter of 6 mm) with decreased light 

reflexes. The test for color vision, Amsler grid, and contrast sensitivity cannot be 
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evaluated. The posterior segment examination showed optic disc swelling of both 

eyes without any vitreous cells nor signs of chorioretinitis (Figure 1A). The 

Ocular Coherence Tomography (OCT) of the optic disc showed retinal nerve fiber 

layer (RNFL) thickening of all quadrants (Figure 1B). The neurological 

examination was within normal limit. The laboratory examination for 

Toxoplasma, Rubella, CMV, and HSV (TORCH), quantitative C- reactive protein 

(CRP), and ANA test showed positive result on Immunoglubulin G (IgG) anti-

Rubella (31,3), IgG anti-Toxoplasma (41,7), IgG anti CMV (17), and IgG anti 

HSV1 (39,2). Chest x-ray (CXR) was within normal limit. She was diagnosed as 

bilateral postvaccination ON.  

     She was then consulted to Neuro-Ophthalmology Unit, was hospitalized, and 

was consulted to Pediatric Unit of Cicendo Eye Hospital. The regimens during the 

hospitalization were intravenous methylprednisolone 250 mg four times daily for 

three days, intravenous ranitidine 50 mg twice daily, intravenous mecobalamine 

500 mcg once daily, and oral supplementation of calcium hydrogen phosphate 

dehydrate 500 mg and vitamin D3 133 IU once daily. She was sent home on the 

fourth day of hospitalization with improvement on the VA of both eyes (1/60 on 

each eye). The intravenous methylprednisolone was switched to oral regimen onto 

dosage of 32 mg daily with gradual tapering off. Her next follow-up visit was 

scheduled one week later.  

     On the first week after discharge, the VA was 0.08 PH 0.1 on the RE and 0.125 

PH 0.32 on the LE. There was improvement on color vision (demoplate on each 

eye) and contrast sensitivity (1.25% on each eye), there were no scotoma nor 

metamorphopsia on Amsler grid examination. The optic disc of both eyes showed 

optic disc swelling. 

     On the second week after discharge, the VA was 20/20 on each eye. There was 

improvement on color vision (six plates of 14 Ishihara plates on each eye) and 

contrast sensitivity (1.25% on each eye) and there were no scotoma nor 

metamorphopsia on Amsler grid examination. The blurred optic disc margin 

showed improvement (Figure 2). 
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Figure 1A-B. Optic disc and RNFL OCT of both eyes at admission showed optic disc 
                        swelling and RNFL thickening of all quadrants. 
                      Source: Cicendo Eye Hospital 
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Figure 2. Optic disc of both eyes at two weeks after discharge demonstrated 

                         improvement in optic disc swelling. 
                       Source: Cicendo Eye Hospital 

 
     On the fourth week control after the discharge, the blurred optic disc margin 

showed marked improvement (Figure 3) and so did the color vision testing (11 

plates of 14 Ishihara plates). Her next follow-up session was scheduled one month 

later. 

 
DISCUSSION 

     Optic neuritis in children has several unique characteristics that distinguish it 

from ON in adults: 1) it is more often anterior with disc swelling in more than 

70% of cases; 2) it is more often a bilateral simultaneous condition (up to 60% of 

cases); 3) if often seems to occur within one to two weeks after a known or 

presumed viral infection or vaccination; 4) it is less often associated with the 

development of multiple sclerosis (MS) (15% to 44% of cases); and 5) it is often 

steroid sensitive and steroid dependent. Vision loss can be severe. About 20% of 

children with ON have a VA of 20/40 or better at presentation, another 20% have 

a VA between 20/50 and 20/190, and about 60% have a VA of 20/200 or worse. 

These unique characteristics were seen in this report as it was an anterior and 

bilateral case, occurred three weeks after vaccination, was sensitive to steroid, and 

had a severe vision loss at presentation. 1-2, 5  

        The chief complaint of blurred vision in this report was accompanied by pain 

on eye movement. Pain on eye movement is reported in 33% - 77% of pediatric 

case and therefore does not consistently differentiate inflammatory from 

noninflammatory optic neuropathy. 5-6 
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Figure 3A-B. Optic disc and RNFL OCT of both eyes at one month after discharge  

                         showed marked improvement in optic disc swelling.  
                         Source: Cicendo Eye Hospital 
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     Optic neuritis in childhood frequently presents after systemic infections 

(parainfectious ON) such as viral, or less often bacterial, infection. It can also be 

related to specific infections (infectious ON), associated with vaccination 

(postvaccination ON), or as the first manifestation of a primary demyelinating 

disorder such as multiple sclerosis (MS). Some authors classified postvaccination 

ON under parainfectious ON as they shared common mechanism. The cause of 

the parainfectious ON is unknown. It has been speculated that an autoimmune 

process, triggered by a previous viral infection, results in a demyelinative injury. 

There were no history of fever before the chief complaint of blurred vision in this 

report, not suggesting the diagnosis of parainfectious ON. 1-2, 6 

     In infectious ON, the responsible pathogens are usually bacteria (hemophilus 

in children; streptococcus, staphylococcus, spirochetes, and mycobacteria in 

adults), protozoa (toxoplasma), fungi (cryptococcocus, aspergillus, mucormycois), 

or herpesviruses (cytomegalovirus, herpes simplex, herpes zoster). Chest X-ray in 

this report was within normal limit, not suggesting a tuberculosis. Serologic 

testing on TORCH in this report (positive results on IgG-anti Toxoplasma, CMV, 

and HSV1) did not show any current active infections. 2, 5 

     Most cases of postvaccination ON  are bilateral. Both anterior and retrobulbar 

forms of ON may occur with most of the cases being anterior forms. It typically 

occurs within one to three weeks of the vaccination. Optic neuritis occurred 

following MR vaccination in this report. Optic neuritis may develop after 

vaccinations with bacilli Calmette-Guerin (BCG), hepatitis B virus, rabies virus, 

tetanus toxoid, and variola virus; combined smallpox, tetanus, and diphtheria 

vaccine; and combined measles, mumps, and rubella vaccine. The influenza 

vaccine is also commonly associated with ON. 2, 7  

     The onset of ON in this report occurred in three weeks following the MR 

vaccination. To the best of our knowledge, to date, there are only six published 

reports in the literature explaining about ON in children following vaccination 

against rubella and/or measles and none of them reported the case from Southeast 

Asia (Table 1). The onset of ON in this case report had a similarity with the onset 

in the study of Riikonen et al and Stevenson et. 7-12 
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Table 1. Course and Prognosis of ON in Children following Measles and/or Rubella 
Vaccination in Different Studies 
NO STUDY 

(Year, 
Country) 

SUBJECT LATERALITY VACCINE ONSET THERAPY PROGNOSIS 
AFTER 

TREATMENT 
1. Kazarian & 

Grager 
(1978, US)8 

 

boy, 6 y.o. bilateral MMR 18 days (+) return of VA to 
20/20 within 
several weeks 

2. Riikonen 
(1989, 
Finland)9 

 
 
 

3 children: 
5 y.o. (1 
child) and 
13 y.o. (2 
child) 

not mentioned 2 rubella 
1 measles 

Rubella: 4 
weeks & 
3 months 
Measles: 
4 years 

not 
mentioned 

not mentioned 

3. Stevenson et 
al 
(1996, UK)10 

 
 

2 children: 
13 y.o. 

1: bilateral 
2: unilateral 

MR 2-3 weeks (+) improvement in 
VA and color 
vision in 5 
months 

4. Arshi et al 
(2004, Iran)11 

 

boy, 16 y.o. bilateral MR few hours (+) improvement in 
VA in 3 days 

5. Moradian & 
Ahmadieh 
(2008, Iran)7 

 
 

2 teenages: 
15 and 17 
y.o. 

1: bilateral 
2: unilateral 

MR < 24 
hours 

1: (+) 
2: patient 
declined 
treatment 

improvement in 
VA in 3 weeks 

6.  Joshi 
(2007, 
India)12 

 

boy, 8 y.o. bilateral Measles within 24 
hours 

(+) improvement in 
VA in 5 months 

 
 
     No clinical trials have been performed for the treatment of pediatric ON, so 

clinical practice currently follows evidence gleaned from the Optic Neuritis 

Treatment Trial (ONTT). The ONTT provided treatment recommendations for 

optic neuritis in adults. Based on the ONTT, most practitioners recommend 

treating children with three to five days of intravenous methylprednisolone (4-30 

mg/kg/day) with a maximum of 1g/day, followed by an oral corticosteroid taper 

off four to six weeks, starting at 1 mg/kg. In this case, the patient was given 

intravenous methylprednisolone 250 mg four times daily for three days followed 

by oral methylprednisolone taper off in six weeks.  5-6, 13-14 

     Of the only six published reports in the literature of ON in children following 

vaccination against rubella and/or measles, five studies reported improvement in 

VA range from three days after the treatment to five months after treatments. 
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These was similar to our finding in this report as she showed improvement in VA 

and color vision in the first week after treatment. 7-12 

     Pérez-Cambrodí et al, in their review about ON in pediatric population, stated 

that 94% of patients whose VA falls to less than 0.6 during the episode of ON 

recover their previous VA. Similarly, 64% of patients whose VA drops to LP 

recovered a VA of 0.5 or better. Zhou et al reported that pediatric ON was 

associated with severe vision loss and relatively good visual recovery. Recovery 

periods after pediatric ON are dependent on cause, but according to Jo et al, the 

mean recovery period from vision nadir to 20/40 was 2.3 months. Children 

generally have a good prognosis with 51–96% of patients recovering 20/40 or 

better vision. In this case, the VA returned to 20/20 at two weeks after 

treatment.15-17 

     The lack of data on prospective study in pediatric ON itself proposed the 

launching of Pediatric Optic Neuritis Prospective Data Collection Study (PON1). 

Whether pediatric postvaccination ON obeys these relatively good prognosis of 

pediatric ON in general remains inconclusive. Author suggests that similar 

prospective study or systematic review should also be done in pediatric 

postvaccination optic neuritis due to very lack of data worldwide. 18  

 
CONCLUSION 

     Optic neuritis in children may be associated with vaccination. The course of 

ON in this case report followed the unique characteristics of pediatric ON in 

general as it was an anterior and bilateral case, occurred three weeks after 

vaccination, was sensitive to steroid, and had a severe vision loss at presentation. 

Our patient showed improvement in VA and color vision in the first week after 

treatment. At two weeks after treatment, the VA returned to 20/20 and the color 

vision improved more. 
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