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Background and aim: Optic neuritis (ON) can be recurrent, with unilateral or bilateral 

presentation. Diagnosis of recurrent cases may be challenging. In this study long-term follow-up 

of recurrent and/or bilateral ON patients is reported in an effort to guide differential diagnosis 

and treatment.

Methods: The study included 474 optic neuropathy patients. Of these, 70 patients with recur-

rent unilateral or bilateral, and nonrecurrent bilateral ON were assessed. The characteristics of 

each ON attack, laboratory and magnetic resonance imaging (MRI) findings, associated diseases 

and response to treatment were noted for each patient. Most of the patients were reevaluated 

in the outpatient clinic. Seven patients were investigated for neuromyelitis optica (NMO)-

immunoglobulin G (IgG) seropositivity.

Results: Forty-seven patients had recurrent unilateral ON and 23 had bilateral ON. Mean 

follow-up was 7.55 years. Final diagnoses for recurrent unilateral group were multiple sclerosis 

(MS) (n = 29), chronic relapsing inflammatory optic neuritis (CRION) (n = 11), NMO (n = 4), 

or autoimmune thyroid disease (n = 3); and for bilateral ON group, MS (n = 4), vasculitis 

(n = 13), postinfectious ON (n = 4), and sarcoidosis (n = 2). Three patients were positive for 

NMO antibodies.

Conclusion: Based on the data collected, we conclude when recurrent ON causes moderate to 

severe visual loss in the absence of cranial MRI findings typical of MS, other diagnoses should 

be considered, including NMO.
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Introduction
Optic neuritis (ON) is most commonly defined as demyelinating inflammation of the optic 

nerve.1 Loss of vision is accompanied by visual field defects and loss of color vision. 

Etiological causes of optic neuropathy can be infectious, ischemic, toxic, hereditary, 

autoimmune, metabolic, infiltrative, or compressive.1 In some cases ON can be recur-

rent, with unilateral or bilateral presentation.1 The diagnosis of recurrent cases may be 

challenging and accurate prediction of the prognosis depends on correct diagnosis.

The aim of the present study was to determine the clinical features and prognostic 

factors of the recurrent ON spectrum. Additionally, we aimed to compare the prog-

nostic factors for differential diagnoses based on the clinical data obtained from our 

series, with an emphasis on causes other than MS.

Material and methods
We reviewed the medical records of 474 patients clinically diagnosed with optic 

neuropathy that were treated in our center between 1985 and 2007. The databases 
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of our neuro-ophthalmology and neuro-immunology 

units were searched for patients with optic neuropathy and 

data were collected via medical record review, as well as 

telephone follow-up survey for some patients. Cases with 

Leber’s hereditary optic neuropathy, infiltrative or compres-

sive tumors, and those due to ischemic and toxic causes were 

excluded. We then focused on 70 cases (59 female, 11 male; 

age at onset range: 4–45 years) with bilateral and/or unilateral 

recurrent ON.

The degree of initial visual loss, subsequent visual recov-

ery, accompanying pain, additional neurological symptoms, 

associated diseases, laboratory findings (including mark-

ers for vasculitis and thrombosis), serology for infections, 

magnetic resonance imaging (MRI) features, types of treat-

ment, and responses to treatment were reviewed. Some of 

the patients were reassessed in the outpatient clinic. Loss of 

visual acuity was defined as mild (better than 20/50), moder-

ate (20/50–20/200), and severe (worse than 20/200).

ON was classified as bilateral (BON) if both eyes were 

involved simultaneously or sequentially within 3 weeks. 

BON patients were further divided into recurrent and non-

recurrent groups. Recurrent ON (RON) was defined as a 

new unilateral attack occurring after an interval 4 weeks. 

Details of these classifications and subgroups are presented 

in Figure 1.

These two groups were classified independently accord-

ing to age at onset, gender, number of recurrences, charac-

teristics of ON, concomitant diseases, laboratory findings, 

MRI features, follow-up period, and final diagnosis.

Additionally, sera from seven patients with recurrent/ 

bilateral ON were studied for NMO-IgG seropositivity 

with a method described previously by Lennon and col-

leagues, which is an indirect immunoflourescent detection 

method.2 These labeling studies were performed in the Brain 

Research Laboratory of the Institute of Neurological Sciences 

and Psychiatry which is affiliated to Faculty of Medicine, 

Hacettepe University, Ankara, Turkey. Briefly, mouse 

brain sections were cut and sera from patients and controls 

were obtained. After pre-absorption of sera with guinea pig 

liver powder (self-produced) to reduce nonspecific staining, 

mouse brain sections were incubated with serum samples 

as a primary antibody, and immunoreactivity was detected 

with fluorescein-conjugated goat antibody against human 

immunoglobulin G (IgG) as a secondary antibody. Sec-

tions were mounted and later examined under a fluorescent 

microscope (Eclipse E600; Nikon, Istanbul, Turkey). Sera 

from age-matched control subjects (n = 10) and primary 

antibody omissions were used as negative controls. Specific 

immunoreactivity to parenchymal vascular brain structures 

were accepted positive as described by Lennon and col-

leagues.2 The patients were diagnosed with NMO according 

to Wingerchuk’s revised NMO diagnostic criteria.3

Results
In total, 70 out of 474 ON cases (14.8%) that met our cri-

teria were included in the study. Among those, 47 patients 

had RON and 23 had BON (Figure 1). Age at onset was 

older than 18 years except for seven patients, three from the 

Patients with ON # 474 

Patients with recurrent and/or bilateral ON # 70

Recurrent unilateral (RON) # 47 

MS # 29 

CRION  # 11 

NMO # 4 

Endocrinopathy # 3 

Bilateral ON (BON) # 23 

Recurrent bilateral # 15 

Non-recurrent bilateral # 8

Vasculitis # 13 

MS  # 2 

Post-infectious # 4 

Sarcoidosis # 2 

MS # 2 

Figure 1 Overview of subgroups and number of patients classified under each subgroup.
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postinfectious, two from the MS, and two from the vasculitis 

groups. Age at onset, mean follow-up period, number of 

relapses, and mean visual acuity loss during each attack are 

summarized for each group in Tables 1–5. In all the groups 

the majority of patients were female. ON was the presenting 

clinical feature in all of the patients.

The RON group included patients that were diagnosed 

with MS (n = 29), CRION (n = 11), NMO (n = 4), and 

endocrinopathy (n = 3) (Figure 1 and Table 1). Three repre-

sentative patients with CRION are shown in Table 2. Three 

patients with CRION were NMO antibody negative. Details 

of four patients in the NMO group (NMO antibody positive: 

n = 3; NMO antibody negative: n = 1) are shown in Table 3. 

Immunoreactivity was never observed in control serums and 

primary antibody omission controls, whereas three out of four 

patients’ serum always positively labeled brain parenchymal 

vasculature similar to aquaporin-4 immunoreactivity 

described in Lennon’s study.2

Final diagnoses in the BON group were MS (n = 4), 

vasculitis (n = 13), post-infectious ON (n = 4), and sarcoidosis 

(n = 2) (Figure 1 and Table 4). Table 5 summarizes the 

clinical characteristics of three representative patients with 

the final diagnosis of systemic vasculitis with optic nerve 

and central nervous system involvement.

Discussion
Acute idiopathic ON is the most common cause of optic neu-

ropathy in young adults. It is an isolated inflammatory optic 

neuropathy secondary to demyelination and is a clinically 

isolated syndrome suggestive of MS;4 however, there are 

several other potential causes of ON, which are fewer in 

number in cases of recurrent and/or bilateral ON.

MS is one of the major causes of recurrent unilateral ON.5 

In the present study, both female gender and unilateral onset 

predominated in the MS group, as expected. Only four patients, 

who were ultimately diagnosed with MS, experienced bilateral 

simultaneous ON. In the recurrent unilateral ON group, attacks 

were accompanied by pain with eye movement (60%). In the 

Optic Neuritis Treatment Trial (ONTT) ocular or periorbital 

pain was reported in 92% of the cases, of which 87% were 

associated with exacerbation of pain with eye movement.6 

Although the majority of cases in the present study experienced 

pain with eye movement, the absence of pain did not exclude 

the diagnosis of ON. Visual loss at presentation was mild to 

moderate in our MS group; however, 14 patients experienced 

severe visual loss at least once but then recovered. Most 

patients had complete recovery during follow-up. On the other 

hand, among the patients in the bilateral ON group that were 

diagnosed with MS, recovery was limited and occurred later, 

as compared to those in the unilateral ON group. Another 

noteworthy observation was the short time interval between 

attacks and the significantly higher frequency of attacks during 

the first 2 years following onset in the unilateral group (56 of 78 

ON attacks (71.8%) in total took place in the first 2 years).

The term CRION was first used by Kidd and colleagues to 

describe a form of inflammatory optic neuropathy characterized 

by relapses and remissions in patients with normal brain 

MRI results.7 In all, 11 of our patients fit this description, 

Table 1 characteristics of patients with recurrent unilateral optic neuritis (n = 47)

Diagnosis Number and gender  
of patients

Age of onset  
(mean)

Mean follow up  
duration (year)

Mean number  
of relapses

Visual acuity

Ms 22F, 7M 26.3 9.8 2.7 Mild to severe

cRiOn 9F, 2M 30 6.14 3.8 severe or total loss of  
vision at least at one relapse

nMO 4F 38 7.75 3.5 severe

Thyroid autoimmune  
disease

3F 34 4 4 Mild to moderate

Abbreviations: MS, multiple sclerosis; CRION, chronic relapsing inflammatory optic neuropathy; F, female; M, male.

Table 2 Three representative patients with chronic relapsing inflammatory optic neuropathy (CRION)

Sex/age  
of onset

No. of ON  
attacks

Time interval between  
relapses (6 w-5 y)

Pain Last visual  
acuity

NMO-IgG Response to  
corticosteroids

Current  
treatment

F/30 3 3 y/5 y + R: total loss L: 20/200 – + corticosteroids

F/26 6 4 m/2 m/4 m/ 4 m/2 m + R: 20/20 L: 20/30 – +/steroid dependency Azathioprine

M/25 6 4 m/2 y/3 y/3 m/4 m + R: total loss L: 20/20 n/A + corticosteroids

Abbreviations: F, female; M, male; w, week; m, month; y, year; igg, immunoglobulin g; n/A, not available; R, right; L, left.
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as vasculitis and endocrinopathy were ruled out. This group 

was composed of young females with recurrent unilateral ON 

attacks. In Table 2 features of three representative patients are 

given. Both cranial MRI and cerebrospinal fluid examinations 

were normal, and the oligoclonal band was negative in all 

of our patients. The number of relapses was higher in the 

CRION group than in the MS group and the patients in the 

CRION group had severe or total loss of vision during at least 

one relapse. The time interval between attacks was variable. 

During follow-up none of the patients experienced a myelitis 

attack. Response to corticosteroids was not always favorable 

and corticosteroid dependency developed in some patients, 

as previously reported.7 Immunosuppressive therapy was the 

treatment of choice for our CRION group. The classification 

of this group is difficult and necessitates exclusion of other 

possible causes. Three patients from this group were tested 

for the presence of NMO antibodies in their serum during 

follow-up and the results were negative (Table 2).

Recent reports focus on NMO antibody-positive recurrent 

ON without clear evidence of transverse myelitis.8–11 The typi-

cal clinical manifestations of NMO are recurrent ON, long 

segment longitudinal transverse myelitis, or both; however, 

some cases are not compatible with this classical definition. 

Dinkin and colleagues reported three cases that had isolated 

recurrent ON or chiasmitis that were NMO antibody-positive.8 

Two of our NMO patients had only relapses of ON without 

any transverse myelitis (TM). The follow-up periods for 

these two patients were 7 and 2 years, respectively, and the 

possibility of future TM attacks cannot be ruled out. Matiello 

and colleagues reported that six of 12 patients (50%) that 

presented with recurrent ON and tested positive for NMO-IgG 

had an episode of myelitis and fulfilled the diagnostic criteria 

for NMO after a median follow-up of 8.4 years.10 Finally, the 

serology for NMO antibodies was positive in these patients. 

NMO seropositive patients are reported to have a poorer 

vision outcome when compared to seronegative patients.10

All of our NMO patients had normal cranial MRI results 

and all had relapsing NMO. Among the four patients that 

met the criteria for NMO, three were positive for NMO 

antibodies in their serum. The absence of antibodies in the 

first patient in Table 3 was thought to be due to long-term 

azathioprine treatment. The clinical presentation of this 

patient was typical of NMO. Laboratory examination and 

cranial and spinal MRIs were helpful for diagnosis, as well 

as the clinical follow-up. Immunosuppressive therapy is the 

treatment of choice for such patients.

Among the patients in the present study, three had recur-

rent ON and thyroid autoimmune disease (Graves’ disease, 

Table 4 Patients who developed bilateral simultaneous optic neuritis (n = 23)

Diagnosis Number and gender  
of patients

Age of onset  
(mean)

Mean follow up  
duration (year)

Mean number  
of relapses

Visual acuity

Ms 4F 27 8.25 1.25 Moderate loss

Vasculitis 13F 28 6 6.37 severe or total loss of vision

Post-infectious On 3F, 1M 22 6 1 Moderate to severe

sarcoidosis 1F, 1M 25 1 1 severe

Abbreviations: Ms, multiple sclerosis; nMO, neuromyelitis optica; F, female; M, male.

Table 3 Patients with the diagnosis of neuromyelitis optica (nMO) (n = 4)

Sex/age  
of onset

Number of  
ON attacks

Number of  
spinal cord  
attacks

Sequence  
of attacks

Lab findings,  
VEP, MRI

NMO-IgG Follow-up  
duration  
(year)

Outcome

F/45 4 unilat 6 On/On/On + TM/ 
TM/TM/TM/  
On + TM/On + TM

AnA: 1/320 Brain MRi: n, spinal 
MRi: long segment cervico-
thoracal lesions

–* 8 R: light perception,  
L: 20/400, paraplegia

F/43 3 unilat none Left On/Right On/  
Right On

VEP: R: delayed latency, L: no 
response Brain MRi: n

+ 7 R: 20/20, L: light  
perception

F/41 4 unilat none Left On/Right On/  
Right On/Right On

AnA: 1/80 + 2 R: 20/400, L: 20/20

F/23 2 unilat 2 Left On/Left On/  
TM/TM

AnA: 1/80 VEP: R: n, L: delayed 
latency Brain MRi:n, spinal MRi: 
long segment thoracal lesions

+ 14 R: 20/20, L: 20/30,  
paraparesis

*sample was taken under azathioprine therapy.
Abbreviations: F, female; On, optic neuritis; BOn, bilateral On; TM, transverse myelitis; VEP, visual evoked potentials; MRi, magnetic resonance imaging; AnA, anti-nuclear 
antibody; n, normal; R, right; L, left.
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n = 1; Hashimoto’s thyroiditis, n = 2) (Table 1). These 

patients also had other laboratory test and cranial MRI results 

that were negative. As no potential causes other than thyroid 

autoimmune disease were noted, despite detailed examina-

tions, we considered the possibility that recurrent ON may 

have been related to thyroid dysfunction. A possible asso-

ciation between endocrinopathy and recurrent ON has been 

reported.12,13 These cases with stereotypical involvement of 

the optic nerves and spinal cord had amenorrhea and galactor-

rhea, and/or as in our cases, thyroid dysfunction.

Clinical characteristics of three representative patients 

in the present study that presented with ON and had a final 

diagnosis of systemic vasculitis are summarized in Table 5. 

This group of 13 patients included those with systemic lupus 

erythematosus (with or without anti-phospholipid syndrome), 

Sjögren’s syndrome, and polyarteritis nodosa. ON can be a rare 

presenting feature of primary Sjögren’s syndrome and systemic 

lupus erythematosus (SLE), and can occur before or at the time 

of diagnosis.14,15 ON associated with SLE is often painless, 

subacute, and progressive, and is commonly very severe.16 

Our patients with SLE experienced recurrent severe unilateral 

or bilateral ON with loss of visual acuity worse than 20/400. 

Mean number of ON attacks was highest in the vasculitis group. 

Additional neurological and systemic symptoms and signs were 

observed during follow-up. Laboratory tests as well as brain and 

spinal cord MRI aided final diagnosis. Response to corticoste-

roid therapy was limited, and aggressive immunosuppressive 

treatment was required to control the disease process.

In the post-infectious ON group three of the four patients 

were 4–15 years old and onset was acute; two of the patients 

had a history of viral infection (infectious mononucleosis, 

n = 1; measles immunization preceding the attack, n = 1). 

They all recovered well and no recurrence was noted.

For the patients with a final diagnosis of sarcoidosis, brain 

MRI and serum angiotensin-converting enzyme levels aided 

the diagnosis. Loss of visual acuity was severe, but response 

to corticosteroid treatment was good and no recurrence was 

noted during the following year.

The present study was based on long-term follow-up 

and summarized the clinical features of a distinct group of 

patients. Based on the data collected, we propose that recur-

rent ON that causes moderate to severe visual loss without 

any cranial MRI findings typical of MS should be suspected 

for other diagnoses, including NMO. Early diagnosis and 

immunosuppressive treatment will help prevent persistent 

disability. We suggest that patients with RON or BON that 

have normal MRI results be investigated for the presence of 

other autoimmune diseases, thyroid autoimmune disease, and 

NMO antibodies; these patients should be followed closely 

for the possible development of demyelinating disease.
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