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Abstract  
Introduction :  

Neuromyelitis optica spectrum disorder (NMOSD), previously known as Devic’s disease, 

is an inflammatory CNS syndrome distinct from multiple sclerosis (MS). It is 

characterized by severe, immune-mediated demyelination and axonal damage 

predominantly targeting the optic nerves and spinal cord though rarely the brain is also 

involved. Most patients with NMO and many with NMOSD have autoantibodies against 

the water channel aquaporin-4(AQP4-Ab), which are thought to be pathogenic. However, 

some patients are seronegative for AQP4-Abs and the lack of a biomarker makes 

diagnosis and management of these patients difficult. 

Aim : To present an NMO case and to know the current diagnosis criteria of NMOSD 

Case report :  

A woman, 42 years old, came to neuro-ophthalmology unit of Cicendo eye hospital on 

March 14, 2017 with sudden blurred vision on the right eye (RE) two days before 

admission without eye movement pain. Physical examination and body weight were 

normal. Visual acuity (VA) of the right eye (RE) was 1/300 and the best corrected VA on 

the left eye was 1.0. Anterior segment on the RE showed relative afferent pupillary defect 

grade 3 (RAPD), others were normal and so is on the LE. Posterior segment on both eyes 

revealed normal optic disc appearance. She was diagnosed with suspected typical optic 

neuritis on the RE + simple myopia on both eyes. She was hospitalized and got 

intravenous injection of methylprednisolone 250mg 4x perday, ranitidine iv 30mg 2x 

perday, mecobalamine iv 1 ampul once perday, calcium supplement tablet 3x perday. Her 

VA of the RE got improved. No laboratory findings was abnormal. One month later she 

had myelitis attack and treated in Hasan Sadikin hospital. MRI brain and spinal cord with 

contrast was performed on June 12,2017. Brain MRI was normal, while spinal cord MRI 

with contrast showed intramedullary lesion involving cervical 2 to thoracal 2 suggestive 

NMO, no signs of MS on spinal cord. She was then diagnosed with NMO. The prognosis 

of this patient is quo ad vitam dubia ad bonam and quo ad fungsionam is dubia ad 

malam. 

Conclusion : 

NMO presents with acute unilateral optic neuritis and myelitis confirmed with MRI 

findings criteria based on current international diagnosis by International Panel for 

NMO Diagnosis. NMO and multiple sclerosis are two disease with similarity in 

clinical presentation but different in patomechanism, MRI finding, treatment and 

prognosis; underscoring the importance of early diagnosis and appropriate treatment. 

 

Keywords : optic neuritis, neuromyelitis optica, multiple sclerosis  

 

I. Introduction 

Neuromyelitis optica (NMO) is an inflammatory CNS syndrome distinct from 

multiple sclerosis (MS) that is associated with serum aquaporin-4 

immunoglobulin G antibodies (AQP4-IgG). Prior NMO diagnostic criteria 

required optic nerve and spinal cord involvement but more restricted or more 

extensive CNS involvement may occur. While ON (optic neuritis) and LETM 

(Longitudinally Extensive Transverse Myelitis) are the classical hallmarks of 

NMO, the spectrum of NMO constantly expanded in recent years. The 
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International Panel for NMO Diagnosis (IPND) was convened to develop revised 

diagnostic criteria using systematic literature reviews and electronic surveys to 

facilitate consensus. The new nomenclature defines the unifying term NMO 

spectrum disorders (NMOSD), which is stratified further by serologic testing 

(NMOSD with or without AQP4-IgG). More stringent clinical criteria, with 

additional neuroimaging findings, are required for diagnosis of NMOSD without 

AQP4-IgG or when serologic testing is unavailable.
1,2

  

The incidence and prevalence of NMO spectrum disorders (NMOSDs) are 

poorly characterized. Population-based studies from Japan, Cuba, Denmark, 

Mexico, and the French West Indies suggest incidence rates of 0.053 to 0.4 per 

100 000 patient-years. The disease is distinct from multiple sclerosis (MS), and 

the natural history of the disorder has a poorer prognosis, underscoring the 

importance of early diagnosis and appropriate treatment. Treatment strategies for 

attack prevention in NMOSD and MS differ. Some MS immunotherapies appear 

to aggravate NMO, indicating an imperative for early, accurate diagnosis. This 

case report is intended to present an NMO case and to know the current diagnosis 

criteria of NMOSD.
3,4 

 

II. Case report 

A woman, 42 years old, came to neuro-ophthalmology unit of Cicendo eye 

hospital on March 14, 2017 with sudden blurred vision on the right eye (RE) two 

days before admission without eye movement pain preceeding or during blurred 

vision. There were no history of fever, flu-like syndrome, head trauma, consuming 

alcohol or long-term medication, recurrent red eye, nor history of surgery. She had 

no systemic disease such as hypertension, diabetes mellitus nor hypercholesterol. 

No history of the same complaint previously. She has been wearing glasses since 

20 years ago on both eyes with power spheris minus 2.00 dioptri.  

Physical examination on March 14, 2017 showed normal vital signs, blood 

pressure was 122/73 mmHg, heart rate was 88 bytes per minute, respiratory rate 

was 18 times per minute and temperature was 37° Celcius. Her body weight was 

54 kg. Visual acuity of the right eye (RE) was 1/300 and the left eye (LE) was 0.5 
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pinhole 1.0 (available best corrected visual acuity was 1.0). Intraocular pressure 

(IOP) was 16 mmHg on the RE and 18 mmHg on the LE. Eye movement (duction 

and version) showed no restriction, Hirschberg test showed ortothropia. Anterior 

segment on the RE showed decreasing direct light reflex and normal indirect light 

reflex (relative afferent pupillary defect grade 3), others were normal. Anterior 

segment on the LE was within normal limit. Posterior segment with direct 

funduscopy revealed normal optic disc apprearance on both eyes. Ancillary 

examinations such as colour vision with Ishihara, amsler grid and contrast 

sensitivity test showed normal result on the LE, meanwhile they were hard to 

evaluate on the RE. 

      Patient was diagnosed with suspected typical optic neuritis on the RE + simple 

myopia on both eyes. She was hospitalized and got intravenous (iv) injection of 

methylprednisolone 250mg 4x perday, ranitidine iv 30mg 2x perday, 

mecobalamine iv 1 ampul once perday, calcium supplement tablet 3x perday. She 

had performed hematologic and immunologic laboratory examination, 

hematologic revealed normal hemoglobin, hematocryte, leucocyte, and 

thrombocyte value, while TORCH and ANA test examination showed non-

reactive result. She was planned to have orbit and brain Magnetic Resonance 

Imaging (MRI) with contrast at Hasan Sadikin hospital. 

     Her RE visual acuity was improved at the second day of hospitalization 

became close to face-finger counting (CFFC) and on the third day it became 1/60. 

Other eye examination were still the same as the first examination. There was no 

side effects of intravenous methylprednisolone during treatment. After completing 

the twelve times iv injections of methylprednisolone, she was allowed to go home 

and got methylprednisolone tablet 1 mg/kgBB/day (48 mg once perday), 

ranitidine tablet 150 mg twice perday, calcium tablet 3x perday, and 

mecobalamine supplement tablet once perday. She was advised do control 1 week 

later to neuro-ophthalmology unit.  

She did the regular control every 2 weeks to neuro-ophthalmology unit and 

her RE visual acuity was getting better on April 21, 2017 became 0.25 (BCVA), 

together with improvement in color visual function and contrast sensitivity. The 
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methylprednisolone tablet was taperred-off every 1 week. She was admitted to 

neurology department of Hasan Sadikin hospital on June 4,2017 for her weakness 

(tetraparese) and hypesthesia complaint of four extremities (myelitis). This patient 

was then diagnosed with neuromyelitis optica (NMO). Brain and spinal cord MRI 

with contrast was performed at Hasan sadikin hospital on June 12, 2017 by 

neurology department. Brain MRI with contrast showed no mass or no change in 

the intraparenchymal appearance after contrast injection (Figure 1).  
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Figure 1. Brain and orbita Magnetic Resonance Imaging with and without contrast 

enhancement of patient. It showed no pathology intraparenchymal or intraorbital. 

 

The cervicothoracal (spinal cord) MRI with contrast showed intramedullary 

lesion involving cervical 2 to thoracal 2, less enhancement on T1W1 but increased 

enhancement on T2W1, suggestive NMO, no signs of MS on spinal cord. (Figure 

2). The prognosis of this patient is quo ad vitam dubia ad bonam and quo ad 

fungsionam is dubia ad malam            
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Figure 2. Cervicothoracal MRI of the patient with and without contrast. It showed 

intramedullary lesion involving cervical 2 to thoracal 2, less enhancement on T1W1 but 

increased enhancement on T2W1, suggestive NMO, no signs of MS on spinal cord. 

 

III. Discussion 

Acute optic neuritis is the most common optic neuropathy affecting young 

adults. The incidence of unilateral optic neuritis around the world ranges from 

0.94 to 2.18 per 100 000 per year. Incidence studies universally show a female 

preponderance, although the ratio of men to women in the Japanese cohort 

(1:1.22) is greater than in northern European cohorts (1:3), suggesting that racial 

differences exist. In its typical form, optic neuritis presents as an inflammatory 

demyelinating disorder of the optic nerve, which can be associated with multiple 

sclerosis.
5
  

Optic neuritis is traditionally divided on clinical grounds into typical and 

atypical form. Typical optic neuritis occurs in young (mean age, 32 years), female 

(77%) patients, and it presents as subacute monocular visual loss that develops 

over several days. Periorbital pain, particularly with eye movement, occurs in 

92% of cases and often precedes vision loss. The retrobulbar form (in which the 

optic disc appears normal) occurs in 65% of cases. Vision loss can vary in severity 

from a slight deficit in the field of vision to complete loss of light perception, 

followed by spontaneous improvement over several months. A relative afferent 

pupillary defect is usually seen unless the optic neuritis is bilateral and symmetric. 

Toosy mentioned if all three elements of the typical diagnostic triad (pain on eye 

movement, acute loss of visual acuity, and improvement in the further course of 
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the disease) are present, then other diagnoses unless typical optic neuritis, need 

hardly even be considered.
5-8

  

While atypical optic neuritis features are age >50years or <12 years, 

bilateral simultaneous or rapidly sequential, severe periocular pain waking patient 

from sleep, pain persisting longer than 2 weeks, painless visual loss, severe visual 

loss (worse than 6/60 or 20/200), no recovery starting within 3 weeks of onset, 

progression of visual loss for >2 weeks, and the optic disc appearance is severe 

optic disc disc swelling, macular star (neuroretinitis), hemorrhage, anterior-

posterior segment inflammation and retinal exudates.
5
 

This patient is a woman, age 42 years old presenting with subacute vision loss 

(over 2 days before admission), unilateral, without eye pain movement before or 

during visual loss. Her visual function was getting better within 1 month. Optic 

disc appearance looked normal on the affected eye (retrobulbar form). ONTT 

(optic neuritis treatment trial) found 8% of their patients were optic neuritis 

without pain on eye movement. So this patient was first diagnosed with suspected 

typical optic neuritis.
5,6,8

 

Differential diagnosis of acute or subacute monocular vision loss besides optic 

neuritis includes ischemic optic neuropathy, compressive optic neuropathy, toxic 

optic neuropathy, traumatic optic neuropathy, and optic perineuritis. Diagnoses 

above can be excluded in this case because of the absence of systemic disease (for 

ischemic optic neuropathy), history of head injury (for traumatic optic 

neuropathy), progression over months or years and the absence of mass found in 

her MRI (for compressive optic neuropathy), and the absence of drug or methanol 

consumption (for toxic optic neuropathy). Optic perineuritis (OPN) is one 

important differential diagnosis of optic neuritis. The most important 

characteristic in OPN is presence of orbital involvement, such as extraocular 

muscle dysfunction, paralytic strabismus, ptosis, chemosis, proptosis, which is 

generally not present in ON. Visual acuity is usually normal. Ocular findings 

includes optic disc swelling, enlarged blind spot, and lack of RAPD. The disc 

appearances are described as elevated, hyperemic, swollen, and peripapillary 

flame-shaped hemorrhages were often noted. Usually both eyes are affected but 
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asymmetrically. Color vision is not affected. Patient in this case can be excluded 

from OPN as she had decreased visual acuity, she did not have extraocular muscle 

dysfunction, ptosis, chemosis, nor proptosis and her optic disc appearance was 

normal.
9,10

 

Based on its etiology, optic neuritis can be classified as idiopathic, 

demyelinating disorders consists of multiple sclerosis (MS), NMO (devic’s 

disease), Schilder disease and acute disseminated encephalomyelitis. Two most 

common forms are MS and NMO. NMO has the natural history of a poorer 

prognosis, underscoring the importance of early diagnosis and appropriate 

treatment. The patomechanism of both disease are not entirely understood, but 

immune-mediated were presumed involved resulting destruction of myelin as 

signal conduction in optic nerve. MS associates with peripheral T-cell activated 

while NMO associates with NMO-IgG antibody that binds aquaporine 4 (protein 

water channel in astroglial) then interrupting the fluid hemostasis of central 

nervous system includes optic nerve.
3,5,11

 

Neuromyelitis optica accounts for 1–3% only of cases of optic neuritis. It 

differs from MS by its clinical characteristics : presents with severe loss vision, at 

younger age, involves most bilateral eyes, no pain of eye movement, almost never 

recur, poorer visual prognosis, accompanied with ascending paraplegia (transverse 

myelitis), also by MRI findings (never almost affect cerebellum,common 

excavation of affected tissue with cavity formation, minimal or zero gliosis). In 

acute optic neuritis, a cerebral MRI should be ordered to look for evidence of 

cerebral white matter signal abnormalities typical of multiple sclerosis and it is 

one important tool to differ MS from NMO. Brain MRI abnormalities in optic 

neuritis are less frequent in regions where MS is uncommon (eg, in Japan), and, in 

these regions, optic neuritis is more likely to be associated with NMO.
5,7

 

Diagnosis of MS in MS-optic neuritis (2010 McDonald MRI criteria) requires 

dissemination in space and time. Dissemination in space defined by at least one 

lesion visible on T2-weighted scan in at least two of four locations: juxtacortical, 

periventricular, infratentorial, and spinal cord. Dissemination in time defined by a 

new T2 lesion or gadolinium-enhancing lesion visible on a follow-up MRI scan 
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when compared with a previous scan (which is thought to be the baseline scan) 

obtained at any time after the onset of symptoms; or an MRI scan showing both 

gadolinium-enhancing and non-enhancing lesions that do not cause clinical signs 

(ie, asymptomatic lesions). Brain MRI is often normal in patients with NMO, 

particularly at onset, and spinal cord MRI typically exhibits extensive lesions 

spanning three or more vertebral segments.
5
 

NMO diagnosis criteria by Wingerchuk includes the following : optic neuritis 

(unilateral or bilateral), myelitis, and at least 2 of the following: a contiguous 

spinal cord lesion on MRI involving 3 or more vertebral segments (a condition 

termed longitudinally extensive transverse myelitis (LETM)), a brain MRI scan 

non-diagnostic for MS, or a positive NMO-IgG serologic test result. Antibodies 

against the water channel protein aquaporin-4 (NMO-IgG antibody) are 

pathognomonic and are present in 80% of cases. If this antibody is not found, the 

case is said to represent an NMO spectrum disorder (NMOSD), which is 

diagnosed on the basis of the clinical and MRI findings.
1,3

 

This patient had a unilateral optic neuritis attack with weakness (tetraparese) 

and hypesthesia on her four extremities (myelitis symptoms) at different time, this 

was highly suggestive of NMO diagnosis and it was confirmed by her brain and 

spinal cord MRI finding. Brain MRI with contrast showed no mass or no change 

in the intraparenchymal appearance after contrast injection. This finding could 

exclude MS criteria. The cervicothoracal MRI with contrast showed 

intramedullary lesion involving cervical 2 to thoracal 2, less enhancement on 

T1W1 but increased enhancement on T2W1, suggestive NMO, no signs of MS on 

spinal cord. This cervicothoracal finding, the contiguous and extensive lesion 

involving 7 cervical segments and 2 thoracal segments, was included in NMO 

diagnosis criteria. This patient was then diagnosed with NMO.
1,3

 

Treatment for NMO includes management of acute attacks to promote 

recovery, prevention of NMO exacerbations (i.e. initiation of long-term 

maintenance immunosuppression), prevention and monitoring of adverse effects. 

During acute attack in NMO, intravenous methylprednisolone is the choice 

according to ONTT. The ONTT is still relevant for treatment guideline in optic 
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neuritis because it remains the landmark and most recent study regarding 

treatment of optic neuritis and treatment patterns have not changed in the interim. 

For patients with severe symptoms, unresponsive to glucocorticoids, therapeutic 

plasma exchange is the suggested treatment. The ONTT demonstrated that 

corticosteroid therapy for optic neuritis had no long-term beneficial effect on 

vision, although the use of intravenous 

methylprednisolone, 250 mg every 6 hours for 3 days, followed by oral 

prednisone, 1 mg/kg/day for 11 days, sped recovery by 1-2 weeks.
8,12

 

     This patient was treated with intravenous methylprednisolone 250 mg every 6 

hours for 3 days followed by oral methylprednisolone 1 mg/kg/day for 11 days 

and taperred-off and her visual acuity was getting better after 1 month, from 1/300 

became 0.25 (BCVA) together with the other visual function, color vision and 

contrast sensitivity on the affected eye. Christopher recommended the initiation of 

long-term immunosuppression treatment for the prevention of attacks as soon as 

the diagnosis of NMO is made. The cornerstone of treatment is systemic 

immunosuppression with agents including azathioprine, mycophenolate mofetil, 

rituximab, methotrexate, mitoxantrone, and oral glucocorticoids.
8,12,13

 

In most patients with optic neuritis, visual recovery is rapid. Recovery from 

typical optic neuritis usually begins within the first few weeks of symptom onset. 

The only factor of value in predicting the visual outcome is initial severity of 

visual loss. Although recovery is usually good, persistent residual deficits can 

include disturbances of visual acuity, contrast sensitivity, colour vision, visual 

field, stereopsis, and pupillary reaction. The natural history of NMO is one of 

stepwise deterioration due to accumulating visual, motor, sensory, and bladder 

deficits from recurrent attacks. Mortality rates are high in NMO, most frequently 

secondary to neurogenic respiratory failure, which occurs with extension of 

cervical lesions into the brainstem or from primary brainstem lesions. This 

mortality rate have greatly reduced with improving in supportive care unit. NMO 

tends to occur as a single episode without recurrences, unlike MS. Nevertheless, 

occasional recurrences of both visual loss and paraplegia, both separate and 

simultaneous, can occur. Relapse occurs within the first year following an initial 

https://www.uptodate.com/contents/azathioprine-drug-information?source=see_link
https://www.uptodate.com/contents/mycophenolate-mofetil-cellcept-and-enteric-coated-mycophenolate-sodium-myfortic-drug-information?source=see_link
https://www.uptodate.com/contents/rituximab-intravenous-drug-information?source=see_link
https://www.uptodate.com/contents/methotrexate-drug-information?source=see_link
https://www.uptodate.com/contents/mitoxantrone-drug-information?source=see_link
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event in 60 percent of patients and within three years in 90 percent. Severe 

residual deficits follow initial and subsequent attacks, leading to rapid 

development of disability due to blindness and paraplegia within five years.
3,5,7

 

This patient had rapid recovery for her visual function following complete 

treatment. As soon as the paraplegia (tetraparese) attack happened, she seek for 

medical help and got treatment. Her prognosis for life (quo ad vitam) is dubia ad 

bonam since the recurrency could still happen and threaten her life, but the current 

mortality rate is around 10% while the visual prognosis (quo ad fungsionam) is 

dubia ad malam since there is more extensive involvement of optic nerve in NMO 

and persistent residual deficits can include disturbances of visual acuity, contrast 

sensitivity, colour vision, visual field, stereopsis, and pupillary reaction.
5,12 

 

IV. Conclusion 

Acute optic neuritis is the most common optic neuropathy affecting young 

adults, can be differentiated with typical and atypical, also based on etiology with 

the two most common form are multiple sclerosis and neuromyelitis optica. NMO 

presents with acute unilateral optic neuritis and myelitis confirmed with MRI findings 

criteria based on current international diagnosis by International Panel for NMO 

Diagnosis. NMO and MS are two disease with similarity in clinical presentation 

but different in patomechanism, MRI finding, treatment and prognosis. 

underscoring the importance of early diagnosis and appropriate treatment.    
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