
DEPARTEMENT OF OPHTHALMOLOGY 

FACULTY OF MEDICINE PADJAJARAN UNIVERSITY 

NATIONAL EYE CENTER CICENDO EYE HOSPITAL 

BANDUNG 

 
Case Report : Prognosis of late management on methanol toxic optic 

neuropathy 

Presenter : Nadya Beatrix Yohanna Napitupulu 

Supervisor   : Antonia Kartika, MD 

 

 

 

Have been reviewed and approved b 

Supervisor of Neuro Ophthalmology Unit 

 

 

 

Antonia Kartika, MD 

 



1 

PROGNOSIS OF LATE MANAGEMENT ON METHANOL TOXIC 
OPTIC NEUROPATHY 

 
ABSTRACT 
Introduction: Methanol toxic optic neuropathy defined as visual impairment 
due to optic nerve damage by methanol poisoning. Not only this disease mostly 
underdiagnosed at times, sudden blindness is also often diagnosed at a stage 
where recovery of vision is no longer possible. High dose intravenous 
methylprednisolone is used as a management protocol but the result vary in 
most cases so it is important to identified factors that affect since result of 
therapy will also determine patients quality of life. 
Objective: To report clinical presentation, management, and outcomes of 
methanol toxic optic neuropathy treated with intravenous methylprednisolone 
10 days after first onset of complaint. 
Case Illustration: A 35-year old male came with complaint of sudden visual 
loss 10 days after consuming mixed alcohol. Ophthalmology examination 
showed visual acuity close face finger count on both eyes with decreased light 
reflex. The fundus showed swelling of optic nerve head and patient was 
managed with high-dose intravenous steroids. After three days inpatient care 
visual acuity was improved to 1/60 on right eye and 2/60 on left eye and therapy 
continued with oral prednisolone. 
Conclusion: Methylprednisolone is being used as choice of therapy to improve 
visual acuity, but most of methanol toxicity cases gives unsatisfied result as 
studies show various factor influenced the result such as the nature of agent, 
total exposure prior to removal, onset on therapy to toxic exposure, and degree 
of vision loss at the time of diagnosis. 
Keyword: methanol toxic optic neuropathy, steroids treatment, visual 
outcome 
 

I. Introduction 

     Toxic optic neuropathy refers to visual impairment due to optic nerve 

damage caused by a toxin characterized by bilateral, usually symmetric vision 

loss, papillomacular bundle damage, central or cecocentral scotoma, and 

reduced color vision. Any toxins including drugs, metals, organic solvents, 

methanol, carbon dioxide, and tobacco can cause optic neuropathy. Methanol is 

a clear, colorless and volatile fluid which smells and tastes like ethanol and 

difficult to differentiate from alcohol. Methanol intoxication is a dangerous 

situation because it often results in permanent problem such as visual 

impairment, metabolic disturbances, neurological dysfunction, and death.1,2 

In most cases the exposure is via ingestion, but in some cases the causative 

agent has been inhaled. Accidental ingestion of methanol often found as 
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methanol being used in preparation of cheap illicit liquor. Methanol intoxication 

is a serious health problem in developing countries, especially among low 

socioeconomic countries because its significant morbidity and mortality if left 

untreated. Management of methanol toxic optic neuropathy is challenging due 

to progressive and unsatisfying visual prognosis. The administration of 

intravenous high-dose steroids showed an improvement of visual status 

especially in patients with short interval between the consumption of methanol 

and starting the treatment. 2,3 The aim of this study is to report clinical 

presentation, management, and outcomes of methanol toxic optic neuropathy 

that treated with high dose intravenous methylprednisolone 10 days after fisrt 

onset of complait. 

 

II. Case Report 

     A 35-year-old man came to Neuro-Ophthalmology Unit Cicendo Eye 

Hospital on June 22nd 2020 with chief complaint of sudden visual loss on both 

eyes from 10 days before admission accompanied with uncomfortable sensation 

within both eyes. There were no symptoms of redness, double vision, photopsia 

of floaters. The chief complaint was not accompanied with headache, nausea, 

vomiting, or limb weakness and no history of trauma or fever. Patient consumes 

alcohol 250 ml before vision loss complaint but the patient not sure what type 

of alcohol that he consumed. Patient consumes alcohol such as arak regularly 

for a year and this is the first time he consumed mixed alcohol. 

     Physical examination revealed Glasgow Coma Scale (GCS) 15, blood 

pressure 122/84 mmHg, pulse 97x/minute, respiratory rate 22 x/minute and 

temperature 36o C. Ophthalmology examination showed visual acuity of both 

eyes are closed face finger count and intraocular pressure normal with palpation 

on both eyes. The movement for both eyes was full to all direction and not 

accompanied with pain. The anterior segment of both eyes within normal limit 

but the light reflex is decreased direct and consensual on both eyes. The 

posterior segment showed swelling of optic nerve head on both eyes. Ishihara 

examination showed demoplate (-) on right eye and not applicable on left eye, 
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Amsler’s grid examination and contrast sensitivity examination is not 

applicable on both eyes. OCT examination was done and showed swelling on 

both optic nerve head.  

     Patient was diagnosed with Methanol Toxic Optic Neuropathy ODS and 

managed with methylprednisolone injection 4x250 mg, omeprazole injection 

2x20 mg, mecobalamin injection 1x500 mg, natto-10 3x1 tablet orally for 3 

days. 

 
Figure 2.1 Optic disc OCT examination before intravenous methylprednisolone 
admission showed retinal nerve fiber layer thickness increased on both eyes 

 Source: National Eye Hospital Cicendo Bandung 

 

     After 3 days of inpatient care, patient felt improvement of visual acuity and 

there was no sign and symptoms of drugs side effect. Visual acuity improved to 

1/60 for right eye and 2/60 for left eye. The anterior segment of both eyes within 

normal limit but the light reflex is decreased direct and consensual on both eyes. 

The posterior segment showed swelling of optic nerve head on both eyes. 

Ishihara examination demoplate (-) on both eyes, Amsler’s grid not applicable 

on both eyes, and contrast sensitivity > 25% on both eyes. Patient was allowed 

to continue treatment in outpatient clinic with therapy methylprednisolone 1 

mg/kg body weight, ranitidine 2x150 mg, mecobalamin 1x500 mcg, coenzyme 

Q10 3x1 tablet orally and followed up 1 week after discharge.  
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     On the first week follow up after inpatient care, patient felt no improvement 

of visual acuity and there is no other complaint. The visual acuity 2/60 on both 

eyes. The anterior segment within normal limit but the light reflex is decreased 

direct and consensual on both eyes and the posterior segment showed pale optic 

nerve head on both eyes. Ishihara examination showed demoplate (-) on both 

eyes, Amsler’s grid examination not applicable on both eyes and contrast 

sensitivity examination > 25% on both eyes. The patient underwent OCT and 

fundus photograph examination. Both of the examination showed pale optic 

nerve head. The previous therapy is continued with tapered dose of 

methylprednisolone and patient was followed up every 3 weeks. 

 

                    
Figure 2.2 Fundus photography examination 1 week after inpatient care showed 
optic disc swelling on both eyes 

 Source: National Eye Hospital Cicendo Bandung 

 

 
Figure 2.4 Head and orbita CT Scan showed within normal limit 

      Source: National Eye Hospital Cicendo Bandung 
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Figure 2.3 Optic disc OCT examination 1 week after inpatient care showed retinal 
nerve fiber layer thickness increased on both eyes 

      Source: National Eye Hospital Cicendo Bandung 

 

III. Discussion 

     Methanol also known as wood alcohol, is a toxic alcohol that is found in 

various household and industrial agents and common component of antifreeze, 

photocopier fluid, and perfume. Methanol toxicity poses a significant public 

health problem in developing countries where the most common source of 

poisoning is via adulterated liquor in local drinks. Once ingested, methanol is 

metabolized in the liver to formaldehyde by alcohol dehydrogenase to its toxic 

product, formic acid. Then to formic acid by formaldehyde dehydrogenase. 

Then to formic acid by formaldehyde dehydrogenase then to water and carbon 

dioxide. Formaldehyde is rapidly metabolized but formic acid is slowly 

metabolized resulting accumulates and exceeds the body capacity to eliminate 

it, also causes metabolic acidosis, neurotoxicity and and direct damage to the 

optic nerve, which results in ocular toxicity, visual impairment or blindness. It 

targets the optic disc and retrolaminar section which are vulnerable to 

histotoxic hypoxia. Binding of formic acid and cytochrome oxidase might 

disrupt the function of mitochondria in the optic nerve and causing depletion 

of adenosine triphosphate in optic nerve. Hypoxia causes myelin sheath 

damage, nerve conduction deficit, and axoplasmic flow state. The optic nerve 
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fiber and optic nerve head start to swell resulting in loss of vision. This patient 

had a history of mixed alcohol consumption 10 days before visual loss 

complain and regularly consume different type of alcohol before but have no 

complaint on his eyes.3,4,5  

 
Figure 3.1 Pathophysiology of methanol toxicity 

       Source: Rache JM 6 

     Methanol toxic optic neuropathy often presents as a painless, progressive, 

bilateral, symmetrical visual decline with variable optic nerve head pallor. 

Dyschromatopsia or change in color vision is often the first symptom. Loss of 

visual acuity may start with a blur at the point of fixation followed by a 

progressive decline. The degree of vision loss can extend to total blindness, but 

a loss beyond 20/400 is not common. Peripheral vision is usually spared since 

the pattern of vision loss typically involves a central or cecocentral scotoma. 

The initial ophthalmologic symptoms of methanol toxicity appear 6 – 48 hours 

post ingestion and severity symptoms vary widely from mild progressive and 

painless decreases in vision to no-light perception. Pupillary examination may 

demonstrate dilated, non-reactive pupils. Acutely the disc is hyperemic and 
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edematous, whereas chronically atrophy and pallor optic disc were found. In 

methanol toxic optic neuropathy fundus findings can reveal optic-disc 

hyperemia or edema with associated blurring of vision resulting from 

mitochondrial disruption leading to histotoxic anoxia. If uncorrected, this can 

be progress to cell death or optic atrophy. Diagnosis requires a careful history 

for possible medication or other toxic exposure, substance abuse, or dietary 

deficiency. In this patient, the complaint on both eyes is showed after alcohol 

consumption10 days before admission and the complaint is painless and rapid. 

The visual acuity is close face finger face on both eyes and there is reduced 

color vision. Fundus examination showed swelling optic nerve head that also 

showed on OCT examination. But in this patient visual field defect with 

Humphrey HVF 30.2 that can reveals symmetrically central or cecocentral 

scotoma, is can’t be done prior to patient visual acuity. 2,4,5,7,8 

Table 3.1 Substances associated with optic neuropathy 

 

     Differential diagnosis includes subtle maculopathies and hereditary, 

compressive, demyelinating and infiltrative optic neuropathies. Fluorescein 

angiographic studies, screening hematologic, and serologic testing and CSF 

analysis are performed in questionable cases. Neuroimaging also should be 

performed to rule out a compressive etiology. Methanol toxic optic neuropathy 
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cases also need laboratory examination included a complete hemogram, 

hematocrit level, plasma bicarbonate levels, serum electrolyte levels, complete 

hepatic and renal function test, arterial blood gas analysis, blood methanol 

concentrations, and serum proteins. In previous study, it stated that pH is the 

strongest prognostic marker in methanol poisoning. Being awake on admission 

and being able to hyperventilate seem to related to a better outcome. 

Ophthalmology diagnosis examination such as OCT, HVF, fundus 

photography should be performed to help doctor rate the severity and to 

confirm the diagnosis. OCT is a not invasive imaging technique for analysis of 

retinal nerve fiber layer with high resolution. In the evaluation of toxic optic 

neuropathy by methanol usually shows edema of the nervous fibers in the acute 

phase of intoxication and diminution of the nerve fibers in the chronic phase. 

This patient was quickly diagnosed since he had history of alcohol 

consumption before his visual loss complain. OCT also done on his first visit 

to hospital showed both optic nerve head swelling. CT Scan within normal 

limit, ruled out compressive etiology. 6-9 

     Treatment options for methanol toxicity include supportive care, 

femopizole, ethanol, dialysis and folate. The treatment includes the treatment 

of the metabolic acidosis by oral or intravenous bicarbonate administration, the 

prevention of further oxidation of methanol to toxic metabolites by competitive 

inhibition of the enzyme alcohol dehydrogenase and the elimination of 

methanol and its metabolites by hemodialysis. Indications for treatment include 

an elevated methanol concentration and severe or progressing acidosis, despite 

resuscitation with clinical suspicion of methanol ingestion. High dose 

intravenous steroid treatment followed by oral steroids have been proposed in 

several studies to salvage vision because of their anti-inflammatory effect. 

High dose intravenous pulse steroid treatment, using an anti-inflammatory, 

neuroprotective, and immunosuppressant agent has clinical benefits, is 

effective for other types of optic neuropathies. In acute cases, methanol induced 

toxicity is mostly caused by inflammation. A lesser-known therapeutic adjunct, 
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folic acid, serves a useful role in the treatment of methanol toxicity through its 

role as a cofactor in the breakdown of formate into carbon dioxide and water. 

Most patients have a normal-appearing optic disc but hyperemia and swelling 

might occur and result in a papilledema appearance. Previous study reported 

that high dose steroid treatment might reduce edema of the optic nerve sheaths, 

resulting in good recovery of vision and preventing permanent blindness. 

Several studies reported it is important to start treatment as soon as possible 

and if given 6 days after ingestion is not effective in improving vision. This 

patient given 3 days intravenous methylprednisolone followed by oral steroids 

for week. Visual acuity showed improvement as well as OCT findings. Patient 

came 10 days after onset of complaint which can be predisposes outcome after 

therapy. Degree of vision loss also at severe stage that also affect the prognosis. 

Worse vision loss can predict worse visual acuity after treatment. 4,7, 10-13 

     Many serious neurological deficits can develop as a result of methanol 

intoxication. Optic atrophy leading to a variable degree of visual loss is 

commonly seen among survivors. Complications such as encephalopathy, 

polyneuropathy, ataxia, peripheral sensory neuropathy, also rare case of rapid 

onset parkinsonism have been attributed to methanol intoxication. There is also 

study that report optic neuritis, putaminal necrosis, and polyneuropathy after 

intoxication. Morbidity of these disorders depends on the risk factors, the 

underlying etiology, and the duration of symptoms before the institution of 

treatment. Patient with advanced optic atrophy is less likely to recover visual 

function than a patient who does not have such pathologic changes. The 

prognosis is variable and depends upon the nature of the agent, total exposure 

prior to removal, and degree of vision loss at the time of diagnosis. 3, 14-15 

IV. Conclusion 

     Methanol toxic optic neuropathy is a serious condition where visual 

improvement mostly can’t be obtained after therapy. This condition can lead to 

various problem such as limitation and decrease quality of life. As a 
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practitioner, methylprednisolone injection is considered as study shows 

improvement and better visual prognosis. Identification of risk factors is 

important to predict result of therapy. Several factor that had been studied will 

give information to practitioner before treating patient to give informed consent 

of patients visual prognosis. Methanol intoxication should be early recognized 

and treated in order to prevent permanent health problems and patient’s death.  
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