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ABSTRACT

Objective: Optic neuritis (ON) is an autoimmune disease that 
starts with acute and subacute vision loss and is characterized 
by the demyelination of the optic nerve. It may appear as an iso-
lated, idiopathic condition, or it may be a precursor of diseases 
such as Multiple Sclerosis (MS) or Neuromyelitis Optica (NMO). 
In the study, we aimed to evaluate ON patients and the long-
term prognosis in pediatric patients. 

Material and Method: In this study, 13 patients who applied to 
the pediatric neurology clinic between years 2010-2017 and were 
diagnosed with acute ON were assessed retrospectively. 

Results: Thirteen patients diagnosed with ON were included in 
our study, six of whom were diagnosed with isolated ON (6/13, 
46.15%). Nine of them were female. The average age of our pa-
tients was 12.8±3.07 years. Seven patients (53.85%) had unilateral 
involvement. A complete recovery was provided in 12 patients. 
There were recurrences in the follow-up of two patients, diag-
nosed with MS. 

Conclusion: ON should absolutely be considered in every child 
with blurred vision and vision loss. Early stage steroid treatment 
is the most efficient therapy.

Keywords: Demyelinating disease, optic neuritis, pediatric

ÖZET

Amaç: Optik nörit (ON), akut ve subakut görme kaybı ile başla-
yan, optik sinirin demiyelinizasyonu ile karakterize bir otoimmün 
hastalıktır. İzole, idiyopatik bir durum olarak ortaya çıkabildiği 
gibi Multipl Skleroz (MS) veya Nöromiyelitis Optika (NMO) gibi 
hastalıkların öncüsü de olabilir. Çalışmamızda çocuk hastalarda 
optik nörit tanılı vakaların demografik özelliklerini ve uzun dö-
nem prognozu değerlendirmeyi amaçladık. 

Gereç ve Yöntem: Bu çalışmada, 2010-2017 yılları arasında ço-
cuk nöroloji kliniğine başvuran ve akut ON tanısı alan hastalar 
retrospektif olarak değerlendirildi.

Bulgular: ON tanısı alan 13 hasta çalışmaya dahil edildi. Bunların 
6’sına (%46,15) izole ON tanısı kondu. Hastaların dokuzu kadın 
ve ortalama yaş 12,8±3,07 yıldı. Yedi hastada (%53,85) tek taraflı 
tutulum vardı. On iki hastada tam bir iyileşme sağlanırken, MS 
tanısı alan iki hastanın takibinde nüks gelişti. 

Sonuç: Görme bulanıklığı ve görme kaybı olan her çocukta ON 
mutlaka düşünülmelidir. Erken dönem steroid tedavisi en etkili 
tedavidir. 

Anahtar Kelimeler: Demiyelinizan hastalık, optik nörit, pediatrik

Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

INTRODUCTION

Optic neuritis (ON) is an autoimmune disease that is 
characterized by the demyelination of the optic nerve. 
It constitutes 25% of acute demyelinating syndromes in 
children. It may either appear as an isolated, idiopathic 
condition, or it may be a precursor of diseases such as 

multiple sclerosis (MS) or neuromyelitis optica (NMO). 
MS has been reported in 38% of patients who have ap-
plied with isolated ON (1, 2). This ratio can go up to 80% 
in patients with white matter hyperintensities in cranial 
Magnetic Resonance Imaging (MRI) (3). The prevalence 
of ON was determined as 0.2 in 100,000 in a study per-
formed in Canada (4). 
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ON is characterized by acute and subacute vision loss 
(4). The cardinal features of ON include decreased visu-
al acuity, abnormal color vision, and visual field deficits. 
Visual loss usually occurs over hours to days (4, 5). In 
children, visual acuity at baseline is typically worse than 
adults, and the possibility of bilateral vision loss is high-
er. Papillitis is observed more frequently in pediatric pa-
tients with optic neuritis, after excluding other possible 
etiologies resulting in optic disc edema. Optic disc and 
nerve involvement may be confirmed by visual evoked 
potential (VEP) (1, 4 ,5). For the differential diagnosis of 
other diseases that may lead to optic disc edema, neuro-
imaging, lumbar puncture, and cerebrospinal fluid (CSF) 
examinations are required (5). In neuroimaging studies, 
typical MRI findings in dedicated orbital and brain MRI 
studies consist of the thickening of the optic nerves on 
T1-weighted imaging, a bright T2 signal along the optic 
nerve, and post-gadolinium enhancement, all of which 
are important for a diagnosis (5-7).  

Although steroids are the most effective medication in 
the treatment of acute ON, the forms of use are always 
controversial. In a multi-center study performed by ON 
study protocol, the use of steroids through oral, retrob-
ulbar, and intravenous routes were compared. Although 
intravenous administration of steroids shows a faster ef-
fect in previous studies, no differences were determined 
at the end of one year with regard to vision (2, 6, 7).

In our study, patients diagnosed with acute ON were 
assessed retrospectively. Demographic characteristics, 
diagnoses, clinical findings, treatment response, and the 
clinical monitoring of patients were examined. We aimed 
to evaluate the clinical features and long term prognosis 
of ON in pediatric patients. 

MATERIAL AND METHODS

The patients who applied to the pediatric neurology 
clinic between 2010 and 2017 and were diagnosed with 
ON were included to our study. ON was diagnosed when 
patients presented acute or subacute vision loss, de-
creased visual acuity, papilledema, abnormal color vision, 
and visual field deficits. Cranial and orbital MRI studies 
were done in all of the patients. Typical findings indicat-
ing ON, which were the thickening of the optic nerves 
on T1-weighted imaging, bright T2 signal along the op-
tic nerve, and post-gadolinium enhancement, were also 
noted. This retrospective study was carried out in a tertia-
ry center by evaluating electronic patient files. A lumbar 
puncture was performed to all the patients. The CSF IgG 
index was calculated with the CSF IgG index= (CSF IgGx-
serum albumin)/(CSF albuminxserum IgG) formula. The 
oligoclonal band (OCB) results were also attained. The 
demographic characteristics, clinical findings, treatment 
response, and prognosis of these patients were exam-
ined. The patients were followed for 1-4 years. In addition 

to an MRI, visual and neurological examinations and VEP 
tests were performed in all patients. VEP tests were con-
sidered abnormal when prolonged P100 latencies were 
present (>114 ms). Patients whose medical records could 
not be accessed or who were found to have a second-
ary cause of acute vision loss (orbital mass, intracranial 
mass-occupying lesion, etc.) were excluded. Besides the 
patient who was diagnosed with neurobrucellosis, ste-
roid treatment was given immediately to all of the other 
patients at the acute phase when the diagnosis of optic 
neuritis was confirmed. The complete recovery of vision 
loss was assessed as a complete response.

The isolated recurrent ON was diagnosed in patients 
having multiple episodes of ON (≥2 episodes) and nor-
mal cranial MRI with or without OCBs in CSF (7). For the 
diagnosis of MS (adults and pediatric patients) the 2017 
revised McDonald criteria were used; however, these cri-
teria are sometimes not fulfilled in pediatric patients. If 
the MRI is normal, the OCB is more important in such cas-
es. A NMO disease was diagnosed when the aquaporin-4 
antibody was positive and at least one of the core clini-
cal characteristics was present: 1. Optic neuritis, 2. Acute 
myelitis, 3. Area postrema syndrome-nausea/vomiting/
hiccups, 4. Other brainstem syndrome, 5. Symptomatic 
narcolepsy or acute diencephalic syndrome with MRI le-
sion(s), 6. Symptomatic cerebral syndrome with MRI le-
sion(s). Specific MRI criteria are not required to confirm a 
diagnosis of NMO (7). 

RESULTS

Thirteen patients diagnosed with ON were included in 
our study. Among these patients, 5 (38.4%) had an isolat-
ed non-recurrent ON episode, 5 (38.4%) were diagnosed 
with MS, and two patients (15.38%) were diagnosed with 
NMO after the initial work-up. The remaining patient 
(7.7%) with neurobrucellosis (Table 1).

The age of our patients ranged between 10-17 years, and 
the mean age was 15.25±2.12 years (Table 1). Nine pa-

Table 1: Patients’ demographic findings and diagnosis

Patient n (%)

Age (median) 12.8±3.07 years

Gender
 Female
 Male

9 (69.2)
4 (30.8)

Unilateral 
Bilateral

7 (53.85)
6 (46.15)

Diagnosis
 Isolated optic neuritis
 Multiple sclerosis
 Neuromyelitis optica
 Neurobrusellosis

5 (38.4)
5 (38.4)
2 (15.38)
1 (7.7)
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tients (69.20%) were female, and 4 patients (30.80%) were 
male. The F/M ratio was 2.25. Their ages of diagnosis 
ranged between 8.5-17 years, with a mean of  12.8+/-3.07 
years. 

All patients had visual problems such as blurred vision and 
visual loss as an initial presentation. Five patients diagnosed 
with isolated ON, one with neurobrucellosis and two with 
NMO had unilateral involvement of the optic nerve. Other 
patients applied with bilateral vision problems. Patients di-
agnosed with isolated ON had no additional complaints. 
Eight patients (61.54%) had painful eye movements. Eight 
patients (61.5%) had unilateral involvement, and six pa-
tients (38.4%) had bilateral involvement (Table 2).

In the neurological examination of our patients; various 
levels of vision loss or blurred vision were always pres-
ent. In the patients whose final diagnoses were MS and 
NMO, the symptoms and signs in addition to the loss of 
vision at the initial visit were numbing of the hands, atax-
ic gait, dysmetria/dysdiadochokinesia, foot drop, and 
muscle weakness in the lower extremities. Papillary stasis 
was present in the examination of fundus oculi in three 
patients who were diagnosed with MS, isolated ON, and 
neurobrucellosis. Furthermore, the neurobrucellosis pa-
tient had a visual field defect (Table 2).

In all patients diagnosed with MS, there were diffuse 
plaques with contrast enhancement in the white matter 
(Figure 1). The cranial MRI of the other patients revealed 
hypertrophy in the involved optic nerves and contrast en-
hancement as well (Figure 2). Ten (76.92%) of the 13 pa-

Figure 1: Periventricular and subcortical white matter 
hyperintensities in T2W images are shown by red arrows 
(patient 5 in Table 2) Ta
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tients had abnormal VEP tests, the prolonged latencies 
of P100 wave, or indiscernible cortical waves during the 
stimulation of the affected eye. 

In the CSF examination, glucose levels were normal in all 
patients, and an elevated cell count was obtained in only 

one patient, the one who was diagnosed with neurobru-
cellosis. In this patient, a lumbar puncture showed pleo-
cytosis of the cerebrospinal fluid, predominantly lympho-
cytes. This patient also had a Brucella serum agglutination 
titer of 1/320. An elevated protein level was found in eight 
patients. The OCB checked in CSF was positive, and the 
IgG index was increased in all of our patients diagnosed 
with MS and the patients diagnosed with NMO. Our pa-
tient diagnosed with NMO also had antiaquaporin 4 posi-
tivity. There was brucella proliferation in both the blood and 
CSF culture in our patient diagnosed with neurobrucellosis. 
There was bilateral optic nerve involvement in three (75%) 
of the five patients diagnosed with MS (Table 2). In isolated 
ON cases, the initial OCB and IgG index were negative, 
and no recurrence was found to be an important finding.

All patients were hospitalized, and except for the one 
with neurobrucellosis, pulse steroids (30 mg/kg/day) 
were administered for five days. In the follow-up, steroids 
were administered via oral route at 2 mg/kg/day dose, 
and they were stopped after decreasing the dose for 4-6 
weeks. One of our NMO patients did not responded to 
treatment. The patient who was diagnosed with NMO 
developed permanent visual loss because he applied 
with a decrease in visual acuity later. However, no attack 
was observed under the treatment with azathioprine. A 
complete treatment response was obtained in all of our 
patients diagnosed with isolated ON and MS. A doxy-

cycline, rifampicin, and acetazolamide treatment was 
applied to our neurobrucellosis patient for 6 months. In-
terferon 1a [Rebif® (Merck comp.)] was administered to 
two MS patients who developed attacks in the follow-up 
(Table 2). 

Patients were followed up for 2.65±2 years. Two of the 
patients diagnosed with MS had no attacks in their fol-
low-up to 2.5 years. Two other patients with MS had two 
(blurring vision) and three attacks (headache and blurring 
vision), respectively. Interferon 1a [Rebif® (Merck comp.)] 
was administered to the patients who experienced at-
tacks. An attack presenting with blurring vision was expe-
rienced in the 1-year follow-up of the patient with NMO, 
and it was concluded with a cure. In the other patient 
with NMO, total visual loss was present in the affected 
eyes. The patient with neurobrucellosis had no problems 
during the follow-up. The patient who with NMO had 
nearly complete loss of vision and a gait disorder during 
the 4.5-year follow-up (Table 2). The 13th patient (Table 
2) presented with a second attack months after the first 
attack of ON. OCB positivity was seen at the first and 
second attack. The second episode was accompanied 
by plaques in T2 and T1W images and contrast enhance-
ment was also noticed.

DISCUSSION

The average age was 12.8±3.07 years, and F/M ratio was 
2.25 in our study. Wileyto et al. had found the average age 
as 12.2 year, and F/M ratio as 1.6 in their study (8). ON was 
53.85% unilateral and 46.15% bilateral in our study. Wileyto 
et al. had determined similar rates of 58% unilateral and 42% 
bilateral (8). In our study, one patient of nine had received 
VEP, and all had various rates of abnormalities. In the study 
of Wileyto et al. there was 88% distortion in VEP (8). NMO is 
a demyelinating disease with high mortality and morbidity 
that starts with ON. Lately, the positivity of antibodies de-
veloped against the aquaporin 4 molecule have gained a 
supporting feature for the diagnosis of NMO (9, 10). In our 
series, two patients who received NMO diagnosis also ap-
plied to the ON clinic. Frequent attacks were experienced 
in the follow-up of the patients and caused morbidity. 

The incidence of MS was reported to be increased in 
patients with bilateral ON and OCB positive ones, and 
accordingly, abnormal MRI possibility is higher in patients 
with bilateral involvement (11). Also in our study, 3 (60%) 
of the 5 patients diagnosed with MS had bilateral involve-
ment, and all of them were OCB positive. MS was report-
ed in 38% of the patients who applied with isolated ON 
(5). This rate was found as 36.36% in our study, and it was 
in compliance with the literature.

OCB are clonally restricted immunoglobulins which are 
produced by cerebrospinal fluid and parenchymal B lym-
phocytes. OCB are detected by isoelectric focus (12, 13). 

Figure 2: The contrast enhancement due to neuritis in 
right optic nerve is shown by red arrow (patient 8 in Table 2)
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This is an important feature of ongoing inflammatory pro-
cess in the central nervous system (CNS) and have been 
reported in a number of neuroinflammatory conditions 
(paraneoplastic syndromes, NMO spectrum disorders 
etc.) and infections (herpesvirus encephalitis etc.) (14). The 
potential role of OCB in maintaining immune responses 
and creating a neurodegenerative environment in MS has 
been increasingly noted (15). Some of the novel studies 
show the presence of OCB at the onset of MS; a higher 
level of gray matter pathology, increased severe disability, 
and cognitive impairment were compared to OCB-nega-
tive MS over a ten-year study period (16). In primary pro-
gressive MS, a lower incidence of OCB positivity has been 
reported than in relapsing-remitting MS. However, prima-
ry progressive MS has higher CSF immunoglobulin levels 
(17). Patients whose tests were positive for anti-myelin oli-
godendrocyte glycoprotein antibody (anti-MOG-Ab) had 
good responses to steroids in our study. In addition, OCB 
positivity is a weak prognostic indicator in this study. 

In the treatment of acute ON, pulse steroids are recom-
mended for 3-5 days in 20-30 mg/kg/day doses, and oral 
steroids for 4-6 weeks as maintenance. Most of the ON 
patients responded to this treatment. In our study, a com-
plete response was not obtained in 9 patients, demye-
lination in 10 patients, and only the patient diagnosed 
with NMO developed morbidity. It is known that steroid 
treatment is generally positive in patients who have de-
veloped MS; however, it does not change the recurrence 
(5). In our series, a complete response was obtained in 
all of the four MS patients, and two patients developed 
recurrence in the follow-up.

The fact that our study is a retrospective study and con-
tains a low number of patients may be assumed as nega-
tive aspects of our study. The absence of losses in patient 
data and the average follow-up time of 2.65 years may be 
assumed as positive aspects of our study. 

CONCLUSION

ON should absolutely be considered in every child with 
blurred vision and vision loss. It may either be ON, or it 
could be the precursor of a serious demyelinating dis-
ease. For this reason, patients should receive a meticu-
lous neurological and visual examination. VEP, cranial 
imaging, and lumber puncture (if required) should be 
performed. Anti-MOG and OCB positivity are important 
in terms of prognosis.
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