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 Optic neuritis denotes an inflammation of the optic nerve charac-
terized by loss of vision progressing over a few hours to a few days. 
Optic neuritis can be classified based on the site involved or its 
clinical features that is typical and atypical. In some cases, pediatric 
patients with optic neuritis have atypical symptoms and signs and 
no comprehensive medical history leading to a challenging diagno-
sis. In this case series, we report cases of optic neuritis in pediatric 
patients at different ages and clinical features treated with 
methylprednisolone 1 mg/kg body weight and respective manage-
ment. With a poor initial vision at presentation, the patients recov-
ered rapidly.  The diagnosis of optic neuritis was based on anam-
nesis, ophthalmologic examination, and simple laboratory and 
physical examination. The administration of steroids at a dose of 1 
mg/kg body weight followed by a taper of dose can improve vision 
loss. 
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INTRODUCTION  

Optic neuritis (ON) is an inflammation of the op-

tic nerve characterized by vision loss typically de-

velops over hours or days, accompanied by central 

or altitudinal visual field defects, dyschromatopsia, 

especially red color, and periorbital pain on eye 

movement. Relative Afferent Pupillary Defect 

(RAPD) is likely except in bilateral and symmetric 

cases1,2,3. Based on the location of the optic nerve 

involved, the optic neuritis can be categorized as 

1. retrobulbar neuritis (2/3 cases) with usual optic 

disc features, 2. papillitis characterized by hypere-

mia and optic disc edema, 3. perineuritis involving 

the optic nerve sheath and neuroretinitis with op-

tic disc edema and macular exudate.  In addition, 

based on its clinical features, optic neuritis is cate-

gorized as atypical and typical, which is present 

without other systemic disease manifestations, in-

cluding isolated clinical syndromes or diseases as-

sociated with systemic demyelination such as mul-

tiple sclerosis (MS), acute disseminated encepha-

lomyelitis (ADEM), and neuromyelitis optica 

(NMO or Devic's disease). Optic neuritis is asso-

ciated with a viral infection, retinal vasculitis, auto-

immune diseases, systemic lupus erythema-tosus 

(SLE), granulomatous disease, and post-vaccina-

tion immune responses 1, 4. 

Optic neuritis generally affects young adults, espe-

cially female1. Pediatric optic neuritis is less com-

mon than adults optic neuritis (10 percent of the 

adult rate) with different clinical features and 

causes. The comprehensive history of the disease 

and the onset of symptoms are more difficult to 

obtain in children. It may only be accidentally de-

tected when the child closes one or after the two 

eyes are involved. Symptoms of periorbital pain or 

pain on eye movement are also inconsistent 2, 3. 

There have been few reports on retrobulbar neu-

ritis cases in Indonesia, especially in children. It is 

essential to recognize, provide therapy and evalu-

ate the possible causes that will affect the child's 

vision and future health. In this retrospective case 

series, the medical records studies of three pediat-

ric ON patients treated at an ophthalmology clinic 

were reviewed. 

CASE PRESENTATION 

This case series included two patients with bilat-

eral ON and one patient with unilateral ON ac-

companied by edema of the optic disc. All three 

patients were female. Age at ON diagnosis was 7, 

8, and 9 years. Vision at arrival was inferior with 

hand movement and close finger counting. How-

ever, final visual acuity (VA) recovered by 20/20 

at two weeks to 6 weeks of follow-up. The most 

extended follow-up in this case in the second case 

was ten weeks. 

Case 1 

A nine-year-old girl (D) presented to the eye clinic 

with the main complaint of a blurred vision in the 

left that had started one week period accompanied 

by headaches after experiencing the last common 

cold-like symptoms. She was not taking any pre-

scription medication. Two days prior to her first 

visit, her teacher told her parents that the child was 

writing in large letters and admitted to having 

blurred vision. Alloanamnesis showed no history 

of similar pain, trauma, red-eye, or wearing glasses. 

She had a history of normal spontaneous child-

birth at term with average birth weight and normal 

body and vision development. 

Her general state of health was good. She pre-

sented with an uncorrected VA of 20/25 in the 

right eye, while the left eye only recognizes hand 

movement (1/300). The anterior and posterior 
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segments of the eyes were within normal limits, 

but slightly slowed pupillary reflex at the left eye. 

There were normal intraocular pressure, ortho-

phoria, normal eye movement, and pain on eye 

movement was denied. Objective refraction with 

autorefraction were S-1, 50 C-0.50 ax 10 in the 

right eye and S+ 1.00, C-1.75 ax 163 in the left eye. 

There was no color blindness in the right eye, and 

the left eye could not be assessed. The results of 

routine blood laboratory tests and erytrocyte sed-

imentation rate (ESR) were within normal limit. 

The patient was diagnosed with right and left eyes 

retrobulbar optic neuritis and was given therapy 

with methylprednisolone 1 mg/kg body weight 

and mecobalamin as an adjuvant. The patient was 

then referred to a pediatrician and was diagnosed 

with rhinosinusitis and was later given salbutamol 

and cetirizine therapy. 

After three days of steroid therapy, the vision of 

her right eye improved to 20/20 and left eye to 

20/60 pinhole 20/30. Others are within normal 

limits. She remained on Methylprednisolone 1 

mg/kg BW for up to 2 weeks, followed by a ta-

pering dose. After four weeks of follow-up, un-

corrected visual acuity was 20/20 in her right eye 

and 20/25 in the left eye. 

 

Figure 1.  A, B - Colour Fundus Photos - Right and left eyes, respectively, showing posterior segment within 
normal limit on right (A) and left eyes (B)

Case 2 

An 8-years-old girl (S) presented to the eye clinic 

with the chief complaint of 8-days blurred vision 

in the right eye accompanied by a mild headache. 

She was referred from another ophthalmologist 

with diagnosis uveitis after 1 week treatment with 

pills and eye drop without improvement. There 

was no history of similar sickness, trauma, in-

flamed eyes, or wearing eyeglasses, according to 

alloanamnesis. She had a history of normal, spon-

taneous, term births, with average birth weight 

and normal body and vision development. She 

ruled out a fever, cough, and cold, as well as a sore 

throat and other illnesses. There was no recent im-

munization history. 

The general condition of the children was good. 

The right eye vision recognizes only hand move-

ment (1/300), while the left eye was 20/20 with-

out any correction. The anterior and posterior seg-

ments of the eyeball were within normal limits, 

positive pupillary reflex, with RAPD on the right 
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eye. There were normal intraocular pressure, or-

thophoria, and normal eye movement. She ne-

gated pain on eye movement. Objective refraction 

with autorefraction were S-0.25 C-0.75 ax 40 on 

the right eye and S-0.75, C-0.25 ax 163 on the left 

eye. No color blindness in the left eye and right 

eye could not be assessed. The results of routine 

blood tests rate showed mild leukocytosis (12.20 

thousand /ul), with mild lymphocytosis (61.8%), 

and an increase in erythrocyte sedimentation 

rate (ESR) 2(31mm/hour), but immunoserologi-

cal markers inflammatory C-reactive protein 

(CRP) was negative. The patient was diagnosed 

with right eye retrobulbar optic neuritis and was 

consulted by a pediatrician for associated underly-

ing disease tracking. Based on a routine urine test, 

the child was diagnosed with a urinary tract infec-

tion. She was given methylprednisolone 1 mg/kg 

body weight, mecobalamin 1x500 mg, and a pedi-

atrician's management of urinary tract infections. 

Follow-up on day 14 after administration of ster-

oid therapy, the right eye vision remained hand 

movement. Methylprednisolone 1 mg/kg BW still 

given for another two weeks and then slowly ta-

pered. At four-week follow-up, there was an im-

provement on right eye vision to 20/60. 

Methylprednisolone therapy was continued until 

the smallest dose, 4 mg per day. At six-week six 

follow up after administration of steroid therapy, 

the right eye vision improved to 20/25 with a cor-

rection of S + 0.50 to 20/20 and 20/20 on the left 

eye. Methylprednisolone therapy was discontin-

ued. On final follow-up of 10 weeks, visual acuity 

right and left eyes were 20/20 without correction, 

anterior and posterior segments within normal 

limits. The Ishihara test showed no color blind-

ness. She subjectively feels her right eye was 

slightly less bright than the left eye. 

 

 Figure 2.   Colour Fundus Photos - Right and left eyes, respectively, showing posterior segment within 
normal limit on right (A) and left eyes (B)  

Case 3 

A 7-year-old girl presented to the eye clinic with 

the chief complaint of a 2 -days blurred vision in 

both eyes. She negated red eyes or pain. Alloan-

amnesis did not obtain a history of previous simi-

lar complaints, trauma, or wearing glasses. History 

of spontaneous birth of normal children at term 

with average birth weight and normal body and 
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vision development. Two months earlier, the child 

was hospitalized for fever in a different hospital 

for three days. 

The general state of health of the children was 

good. The visual acuity of both eyes was closed 

counting fingers. The anterior segments of both 

eyes are within normal limits, the lens was clear, 

but slowed pupillary reflexes. The posterior seg-

ment shows swollen and hyperemic optic nerve 

disc at both eyes. There were normal intraocular 

pressure, orthophoria, and normal eye movement.  

She negated pain on eye movement. The routine 

blood laboratory tests showed a slight increase in 

the number of monocytes (7. 9 %) and erytrocyte 

sedimentation rate 2 (35mm /hour). Right and left 

eyes was diagnosed with papillitis. Methylpredni-

solone 1 mg/kg body weight and mecobalamin as 

an adjuvant. were given to her. For associated un-

derlying disease tracing, the patient was referred to 

a pediatrician. After1 one week follow-up follow-

ing administration of steroid therapy, her left eye 

vision improved to 20/120, but still close finger 

counting on the right eye. Methylprednisolone 1 

mg/kg body weight was continued for up to 2 

weeks. After the 2-week follow-up, there was an 

improvement on the right eye vision to 20/30 

with a correction of S+0, 50 20/25 nbc, and 

20/20 in left eye vision. Methylprednisolone ther-

apy was continued with a gradually tapered over 

two weeks. The patient was advised for follow up 

two weeks later, but the patient did not show up 

again. 

 

Figure 3.  Colour Fundus Photos - Right and left eyes, respectively, showing swollen and hyperemic optic 
nerve disc on right (A) and left eyes (B). 

DISCUSSION   

The diagnosis in all three cases was based on his-

tory and ophthalmological examination. Although 

it is challenging to determine the onset based on 

the history, a rapid vision deterioration without 

signs of inflammation in a cooperative children 

can support the diagnosis of optic neuritis. The 

ophthalmological examination included poor and 

uncorrected visual acuity, which was consistent 

with no significant refractive error found. Alt-

hough the pain on eye movement was negated, 

the patient complained of headaches which were 

often difficult to determine by children. RAPD is 
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an essential clue in unilateral cases, but pupillary 

abnormalities are difficult to detect in bilateral 

cases. The retinal funduscopy image of the disc 

edema supports the diagnosis of papillitis, whereas 

in retrobulbar cases, the optic nerve and retina 

may appear normal. The diagnosis of optic neuri-

tis must also exclude other disc abnormalities and 

inflammatory features in the retina and other parts 

of the eye. Anamnesis and overall systemic exam-

ination are essential to assess the involvement of 

the nervous and systemic systems that support de-

myelination syndrome or atypical optic neuritis, 

which require different treatment. 

 The clinical features of pediatric optic neuritis dif-

fer from those of adult optic neuritis. In pediatric 

patients, optic neuritis is more familiar with optic 

disc edema than retrobulbar, and 90-95% are 

characterized by severe visual loss of less than 

20/200. In children, an excellent visual recovery is 

more likely with a vision greater than 20/40, 

whereas visual field disturbances vary and may be 

challenging to determine in very young children2. 

A meta-analysis on isolated optic neuritis in chil-

dren aged less than ten years showed that bilateral 

optic neuritis was more prevalent than unilateral, 

and vice versa in children over ten years of age5. A 

comparison of the clinical features of optic neuri-

tis from 17 studies among various races around 

the world also reported by Zhou et al. (2016) 

showed a high rate of recovery of vision (more 

than 75%) and achieved vision ≥ 20/40 after fol-

low-up ranging from of 1 year to 10 years, and 

cases of neuritis are more common in girls than 

boys.  In addition, 50% of cases are bilateral and 

mostly accompanied by optic disc edema. The 

study by Zhou on a population of Chinese chil-

dren also concluded that the patient's age at onset 

≤10 years had a significantly better predictive 

value of vision recovery than older age, and the 

visual-optic prognosis of neuritis in children was 

better than in adults. Gender, laterality, initial vi-

sion, optic disc edema, MRI images, and therapy 

did not affect the final visual outcome6. Despite 

the recovery, there may still be subtle changes in 

their vision. These changes can be in the form of 

decreased contrast sensitivity, brightness, stereop-

sis, a field of view, and color vision1. 

Simple physical and laboratory examinations to 

identify possible underlying and associated dis-

eases help to diagnose and treat optic neuritis. An 

underlying cause of optic neuritis is also more 

common in pediatrics than in adults2. Papillitis is 

more common after viral infection and infectious 

neuritis than demyelination, although it may also 

overlap. Children with postviral optic neuritis are 

generally bilateral and associated with severe visual 

loss1. A history of flu-like illness may precede the 

symptoms of blurred eyes. Thus, the diagnosis of 

optic neuritis is associated with post-infection and 

vaccination. It is also associated with sarcoidosis, 

syphilis, tuberculosis, varicella-zoster, Epstein-

Barr virus, and therapy with etanercept or inflixi-

mab2. Viral infection can affect the meninges of 

the optic nerve or direct parenchyma or is a de-

layed immune response (postviral optic neuritis) 

which is generally bilateral with simultaneous on-

set1. Concerning MS, Epstein-Barr virus infection 

is a commonly associated risk factor, especially 

with symptoms that appear after childhood7. 

In typical optic neuritis, improvement is seen 

within one month. No additional tests are needed 

to make a diagnosis. Nonetheless, ahead MRI is 

recommended both to exclude possible intracra-

nial causes causing bilateral disc edema and white 

matter lesions associated with the risk of ADEM 

and MS, as well as the decision to use immuno-

modulating therapy1, 2 . Optic Neuritis Treatment 

Trial (ONTT) reported 50% of adult optic neuri-

tis patients, especially those with lesions on MRI 
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develop multiple sclerosis (MS) after 15 years of 

follow-up. While in children, based on meta-anal-

ysis reported that only 19% developed MS after 

6.3 years of follow-up. Children are at greater risk 

with increasing age and accompanied with early 

MRI abnormalities5. 

The goal of therapy with steroids or immuno-

modulation is to reduce the number and severity 

of relapse and prevent further axonal loss and dis-

ability. Visual function improvement may occur 

in > 80% of untreated patients, stable for several 

months to 1 year despite possible long-term de-

fects in visual function. The ONTT and several 

other studies found that the administration of 

high doses of intravenous corticosteroids effec-

tively improves short-term vision, especially com-

pared to oral steroids and placebo but not in the 

long term4. In adult optic neuritis patients, the 

ONTT recommends an administration of steroid 

injection of 250 mg every 6 hours for three days 

followed by an oral steroid dose of 1 mg/kgBW 

per day for the following 11 days. However, there 

is no standard therapy for pediatric neuritis. Thus, 

the administration of high doses of steroids for 

pediatrics remains controversial. Due to the pos-

sible loss of vision, intravenous methylpredniso-

lone up to 30 mg/kg/day, a maximum of 1g for 

3-5 days followed by oral administration with a 

gradual taper, is considered 2,3. Although a study 

reported no difference in the outcome, the need 

for steroids for a longer duration of 2 weeks is not 

established. The study on the efficacy of neuritis 

therapy in the acute phase other than steroids such 

as plasma exchange and intravenous immuno-

globulin has been still limited and showed contra-

dictory findings3,4. The immunomodulation ther-

apy in adult optic neuritis is beneficial in reducing 

recurrent morbidity and delaying progression 

from optic neuritis to MS1. 

In all three reported cases, a methylprednisolone 

dose of 1 mg/kg BW per day resulted in a rapid 

recovery of vision. The management of these 

three cases was outpatient. Therefore, it is crucial 

to provide education for patients and parents to 

prevent a decrease in vision due to the Uhtoff's 

phenomenon, wich is a symptom of decrease in 

vision triggered by exercise or heat that is com-

mon in typical optic neuritis. Therefore, patients 

are advised to stay at home on hot days and drink 

cool drinks4. Recurrence can be occur in the same 

or different eyes. In adult optic neuritis, the recur-

rence rate is 28% and 35% at 5 and 10 years of 

follow-up, respectively4. In pediatric patients, 13-

36% of patients with optic neuritis are diagnosed 

with MS shortly afterward, but recurrency was re-

ported to be only 5% 3. 

CONCLUSION 

The diagnosis of optic neuritis can be made by an-

amnesis, ophthalmological examination, and sim-

ple investigations in children who are cooperative 

enough to explain complaints and following ex-

amination procedures. A rapid vision deteriora-

tion with no significant refractive error and sup-

ported by the clinical features commonly found in 

adult neuritis, can guide a diagnosis of optic neu-

ritis in children. This study suggests that the 

course of steroids at a dose of 1mg per kg body 

that is tapered and management of the possible 

underlying risk factor improves visual acuity to 

achieve the BCVA of 20/25 in 2 to 6 weeks. 
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