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Abstract 

Background: Ophthalmological emergencies typically present with visual loss, diplopia, ocular 
motility impairment, or anisocoria. Acute vision loss is a frightening manifestation for both 
patients and physicians, and it can occur as one or both eyes are involved. It is a common 
manifestation in patients with multiple sclerosis (MS), and the most common cause is optic 
neuritis (ON). ON is almost always unilateral in subjects with MS, and simultaneous bilateral ON 
has rarely been reported. 
Case Presentation: Here, we report a case of a female patient with a history of MS who 
presented with simultaneous bilateral and progressive vision loss. ON in this patient did not 
respond dramatically to high doses of intravenous methylprednisolone. So, she received 
intravenous humanized monoclonal anti-CD20 antibody therapy (Ocrelizumab). 
Conclusion : This report aims to introduce a scarce case regarding the key points for evaluating 
patients with acute visual loss in the emergency department. 
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1. Background 

Emergency-related situations are those 
that, if not identified and managed properly, 
may lead to long-term consequences or 
death. Ophthalmological emergencies 
typically present with symptoms such as 
visual loss, diplopia, ocular motility 
impairment, or anisocoria. Acute vision loss is 
a common, alarming symptom in the 
emergency setting that can be presented as a 
transient problem (lasting less than 24 hours) 
or persistent (lasting more than 24 hours) (1). 

Multiple sclerosis (MS) is a chronic 
inflammatory immune-mediated neurological 
disease, which is associated with 
demyelinating and axonal damaging of the 
central nervous system (CNS) (2, 3). MS is 
considered one of the most common 
neurological diseases affecting young adults 
(2). The clinical presentation is varied and 
depends on the brain and spinal cord region 
involved (4). However, common 
manifestations are sensory-motor deficits, 
visual symptoms, fatigue, and weakness. 
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Early ophthalmologic signs of MS can be 
optic neuritis (ON), diplopia, or blurred vision 
(5). ON is the initial manifestation in 15-20% 
of MS cases, almost always presenting 
unilaterally, and simultaneous bilateral ON is 
rare (6). Here, we reported a case of MS with 
bilateral ON who was referred to the 
emergency department with acute blindness. 

 

2. Case Presentation 

A 38-year-old woman with a prior medical 
history of MS since 2015 was referred to the 
emergency department with sudden bilateral 
blurred vision. She did not report other signs 
or symptoms. MS was first diagnosed in 2015 
within the juxta cortical area, the corpus 
callosum, and pericallosal white matter 
demyelinating plaques on magnetic 
resonance imaging (MRI). Her first 
manifestation was Optic Neuritis.  

Ophthalmology examination showed 
significantly poor visual acuity (slight 
perception of bright light). The patient's 
ocular movements were painful. Both eyes 
were involved, so the relative afferent 
pupillary defect (RAPD) could not be 
assessed. Fundoscopic examination revealed 
severe bilateral papilledema. 
Autokeratometery was also done, but it was 
not significant. Based on these findings and 
her past medical history, she was referred for 
a neurological consult for further 
investigations and the possibility of bilateral 
optic neuritis. Her laboratory examination 
was also unremarkable. 

Other neurologic examinations were 
normal, and the patient had a clinically 
isolated syndrome (CIS). The patient was 

diagnosed with acute simultaneous bilateral 
optic neuritis caused by multiple sclerosis 
exacerbation by an experienced neurologist.  

According to current guidelines for Optic 
Neuritis Treatment (ONT), the patient was a 
candidate for high doses of intravenous 
methylprednisolone and hospitalization. She 
received intravenous methylprednisolone 
with an initial dose of 1000 mg/day for 5 
days. After 5 days, while she did not 
experience a dramatic response with no 
improvement in visual symptoms, 
methylprednisolone infusion was extended 
for two more days, followed by oral 
prednisolone. After 2 weeks, with no change 
in clinical condition and referral to an expert 
panel committee, Ocrelizumab (intravenous 
anti-CD20 monoclonal antibody) was 
administered to her. After the first dose, she 
experienced significant improvement. 
 

3. Discussion 

Diagnostic approach to vision loss 
As in other neurologic emergencies, 

localizing the lesion is important in diagnosing 
the condition. It is important to consider 
ophthalmic and neurologic systems in patients 
with visual complaints. Physical examination 
and history-taking must focus on the severity 
and duration of vision loss, binocularity of 
involvement, and pupil condition. Determining 
the detailed ophthalmic examination in 
patients with bilateral homonymous visual 
field deficits might be misinterpreted. Table 1 
summarizes the key points for evaluating 
patients with visual loss in the emergency 
department (7). 

  
 

Table 1. Key points in patients with acute blindness 
History Physical Examination 

Duration of visual loss Visual acuity 

Severity of visual loss Visual color 

Drug use or drug abuse Visual field 

Binocularity of vision loss Pupillary exam 

Existence of Pain Fundoscopic exam 

Other neurologic signs or symptoms Ocular movement 
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A detailed neurologic examination should 
be considered in patients with acute vision 
loss. Acute bilateral blindness might be a 
manifestation of cerebral ischemic or 
hemorrhagic stroke. Methanol toxicity, 
paracetamol overdose, or other drug 
interactions also can lead to vision loss. 
Orbital or ocular movement pain and extra-
ocular movement limitations should be 
assessed in all patients. Giant Cell Arteritis 
(GCA) is another life-threatening condition 
presented with acute blindness (8). 

 

MS pathophysiology and presentations 
MS is a chronic inflammatory immune-

mediated neurological disease associated with 
demyelinating and axonal damage of the central 
nervous system (CNS) (3, 9). MS is also 
considered an autoimmune disease with 
periods of exacerbation and remission, involving 
both humoral and cellular arms of the immune 
system, and accepted pathogenesis indicates 
auto reactivation of T helper1 and T helper17 
cells (10). Environmental factors, including 
infections, vitamin D deficiency, smoking, and 
obesity, are crucial in MS pathogenesis (11). 

The clinical manifestation of MS is 
unpredictable since it can affect any area of the 
central nervous system. The most common 
symptoms include sensory disturbances, motor 
dysfunctions, vision problems, cognitive and 
emotional impairment, and urinary system 
dysfunction. Visual problems include optic 
neuritis, diplopia, or blurred vision(4, 11, 12). 

Globally, MS affects individuals between the 
ages of 20-40 and is more common in women 
than men (sex ratio 2.5:1). The prevalence is 
approximately 120 per 100,000 individuals (12). 
Our patient was first diagnosed at a young age, 
and it was her third exacerbation. She was in 
her fourth decade of life, and her first 
presentation was unilateral ON. 

 

Rare presentations of ON 
To the best of our knowledge, there are less 

than 10 cases reported with simultaneous 
bilateral ON related to MS worldwide.  

ON refers to inflammation of the optic 
nerve, which is the most common optic 
neuropathy in people under the age of 50 
coming to general ophthalmic practice and 
also the earliest clinical manifestation in about 
20% of cases of MS(13). The classic triad for 
diagnosis of ON is periocular pain, visual loss, 
and dyschromatopsia(13). Although ON is 
usually an inflammatory condition, it can also 
occur following an infection caused by bacteria 
(Tuberculosis, Bartonella henselae, syphilis, 
and borrelia burgdorferi), viruses (influenza, 
measles, and mumps), fungi (candida, 
cryptococci, Histoplasma, mucormycosis and 
aspergillus) and parasites (toxocara canis, 
toxoplasma gondii, onchocerca volvulus, 
toxocara canis and malaria) (14). 

ON in MS patients is characterized by 
almost always sub-acute painful unilateral 
visual loss, especially in young females (15). 
However, it can be presented bilaterally, 
occurring sequentially within a few weeks or 
simultaneously (15). The incidence of bilateral 
simultaneous ON in the white adult population 
is low, and it is usually considered as one 
inaugural form of Neuromyelitis Optica (NMO; 
Devic_s disease) (16). Furthermore, the 
frequency of bilateral ON as a symptom of MS 
is only 0.42%, making this a rare manifestation 
of MS (17). 

Bilateral ON is presented in many diseases 
and conditions like COVID-19, after COVID-19 
vaccination, Tuberculosis, mycoplasma 
infection, and others. However, it is rare to 
present in MS patients(18). Our patient had a 
positive history of COVID-19 vaccination. It is 
not clear if it is a consequence of vaccination 
or an exacerbation session of her underlying 
disease.  

In our case, periocular pain was not very 
significant. Her main complaint was visual loss. 
Eye movements are painful in ON because of 
muscle traction and optic nerve inflammation. 
In more than 80% of patients with ON, visual 
functions recover spontaneously and without 
treatment within 2-3 weeks. According to the 
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Optic Neuritis Treatment Trial (ONTT) and 
other studies, high-dose intravenous 
corticosteroids were effective in improving 
short-term visual recovery, especially for 
contrast sensitivity and visual fields, compared 
to oral prednisolone and placebo(19). 
Treatment with standard doses of oral 
prednisone alone is not recommended in 
acute typical ON since it increases the risk of 
relapse of ON(20). Based on recent 
developments in ON treatment, patients with 
poor response to steroids can be treated with 
intravenous immunoglobulins or plasma 
exchange (5).  

 

Ocrelizumab rationale and response 
Our reported case of visual loss did not 

respond to corticosteroid therapy, and she 
received Ocrelizumab. Ocrelizumab is an 
intravenously infused humanized monoclonal 
antibody that depletes CD20-expressing B 
cells selectively(21). Ocrelizumab is FDA 
(Food and Drug Administration) approved 
therapy for relapsing-remitting multiple 
sclerosis (RRMS) and primary progressive 
multiple sclerosis (PPMS). According to an 
extensive systematic review study, it has 
been indicated that the efficacy and safety of 
Ocrelizumab is comparable or even superior 
to all other disease-modifying therapies 
(DMTs) approved for RRMS as of yet (22) 

 
4. Conclusion 

We presented a known case of MS with 
acute and simultaneous bilateral ON. Although 
ON in MS is a common manifestation, 
simultaneous bilateral ON is rare. Therefore, 
ophthalmologists should be aware of ON 
atypical types and immediately refer patients 
with acute bilateral vision loss for further 
evaluations and decisions regarding the early 
institution of disease-modifying therapy for 
rapid return of visual acuity. 

Intravenous methylprednisolone is still 
considered a standard acute ON treatment. 
Atypical forms of ON, such as simultaneous 
bilateral Optic Neuritis, seem to have less 

response to traditional therapeutic options 
like steroids with a more extended recovery 
period. Thus, further therapeutic options 
such as intravenous monoclonal antibodies 
and other novel options should be 
considered. 
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