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A GOOD VISUAL OUTCOME IN METHANOL-INDUCED TOXIC 

OPTIC NEUROPATHY PATIENT: A CASE REPORT 

 

ABSTRACT 

Introduction: Methanol toxicity is associated with serious complications like metabolic 

acidosis, visual disturbances and neurological deficit. There are presently no proven 

treatment modalities to halt or reverse the methanol-induced optic neuropathy. The 

prognosis is poor and often leaves the patients with unsatisfactory visual function. 

Objective: To report clinical presentation and management of methanol-induced toxic 

optic neuropathy which is resulted in good visual outcome. 

Case Illustration: A 19-year-old man came with a chief complaint of sudden visual loss 

on both eyes one day before admission. He has history of alcohol consumption three days 

in a row before the visual loss. Ophthalmology examination showed uncorrected visual 

acuity of right eye (VOD) 0.1 pinhole 0.5 and uncorrected visual acuity of left eye (VOS) 

0.08 pinhole 0.5. The anterior segment of both eyes revealed the decreased direct and 

consensual light reflexes. The posterior segment of both eyes showed optic disc swelling. 

The color vision and contrast sensitivity were decreased on both eyes. The patient was 

managed with high-dose intravenous steroids for three days. The visual acuity, color vision 

and contrast sensitivity were improved on second day of inpatient care. 

Conclusion: A timely diagnosis and treatment of patient with methanol-induced optic 

neuropathy is important to achieve a good visual prognosis. The metabolic acidosis status 

is also an important predictor of visual outcome, so it can be considered to be a standard 

examination for all methanol-induced optic neuropathy patient. 

Keywords: methanol toxic optic neuropathy, steroids, visual outcome 

 

I. Introduction 

 Methanol is a toxic alcohol readily available in household and industrial 

products. Methanol toxicity may be seen due to its unintentional or intentional 

abuse or it may occur due to consumption of adulterated alcoholic beverages. It is 

associated with serious complications like metabolic acidosis, visual disturbances 

and neurological deficit. Visual complications may develop at early or later stages, 

along with other symptoms. Methanol-induced optic neuropathy (MTON) may 

occur in isolated cases or sometimes following outbreaks of methanol poisoning.1–

3 

 Methanol intoxication remains a health problem in many parts of developing 

countries, especially among lower socioeconomic countries. There were 244 

patients or 488 eyes with methanol toxic optic neuropathy in National Eye Hospital 

Cicendo during the period of January 2010 – December 2014. There are presently 

no proven treatment modalities to halt or reverse optic neuropathy in this condition. 
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Ethanol, B-groups vitamins and systemic steroids are often used, but the success 

rate is limited. The prognosis is poor and often leaves the patients with 

unsatisfactory visual function.1–3 This case report describes the clinical features and 

management of patient with MTON which resulted in good visual function. 

 

II. Case Report 

A 19-year-old man came to Emergency Unit Cicendo Eye Hospital on June 5th 

2019 with a chief complaint of sudden visual loss on both eyes one day before 

admission. There were no symptoms of red eye, pain, double vision, floaters or 

photopsia. The chief complaint was not accompanied by headache, nausea, 

vomiting, or limb weakness. There was no history of trauma or fever. He 

occasionally consumes alcohol beverages since two years ago. He has history of 

alcohol consumption three days in a row before the visual loss. One day before, he 

consumed one bottle of 35% alcohol, two days before he consumed two bottles of 

arak and two bottles of red wine, and three days before he consumed three bottles 

of rum. There was no history of systemic disease. 

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

pressure 129/91 mmHg, pulse 96x/minute, respiratory rate 18x/minute and 

temperature 36.0o. Ophthalmology examination showed uncorrected visual acuity 

of right eye (VOD) 0.1 pinhole 0.5 and uncorrected visual acuity of left eye (VOS) 

0.08 pinhole 0.5. Intraocular pressure examination with Non-Contact Tonometer 

(NCT) of right eye (OD) is 10 mmHg and left eye (OS) 11 mmHg. Ocular alignment 

was orthotropia. The movement of both eyes was full to all direction and was not 

accompanied by pain which is shown in Figure 2.1. The anterior segment of both 

eyes revealed the decreased direct and consensual light reflexes. The posterior 

segment of both eyes showed the indistinct border of optic nerve head. The color 

vision was decreased on both eyes which were examined with 14 plates Ishihara, 

with the value 10/14 on right eye and 11/14 on left eye. There were no abnormalities 

on Amsler’s grid examination on both eyes. Contrast sensitivity were decreased on 

both eyes to 2.5%. 
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The patient was diagnosed with methanol-induced toxic optic neuropathy. The 

patient was managed with high-dose intravenous methylprednisolone 4x250 mg for 

three days, ranitidine 2x50 mg IV, mecobalamin 1x500 mcg IV, calcium hydrogen 

phosphate and cholecalciferol 3x1 tablet orally, and coenzyme Q10 3x1 tablet 

orally. 

 

 

Figure 2.1 Primary eye position with nine cardinal eye movement without 

 any limitation. 
Source : National Eye Hospital Cicendo 

 

On the first day of inpatient care, the patient was still complaining about the 

blurry vision on both eyes and there was no signs and symptoms of drugs side 

effects. Ophthalmology examination showed VOD 0.16 and VOS 0.1. The anterior 

and posterior segment findings of both eyes were still the same as the initial 

examination. There was an improvement of color vision and contrast sensitivity on 

both eyes. The color vision using 14 plates Ishihara revealed 13/14 on right eye and 

11/14 on left eye. The contrast sensitivity was 1.25% on both eyes. The previous 

therapy was continued. 

On the second day of inpatient care, the patient felt the improvement of visual 

acuity on both eyes. Ophthalmology examination showed VOD 1.0f1 and VOS 1.0. 

The anterior segment of both eyes still revealed the decreased direct and consensual 
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light reflexes. The posterior segment of both eyes still showed the optic disc 

swelling. The patient underwent optic disc OCT examination which showed optic 

disc swelling on both eyes which is shown in Figure 2.2. 

 

 

Figure 2.2 Optic Disc OCT on second day of inpatient care showed optic disc 

swelling on both eyes 
Source : National Eye Hospital Cicendo 

 

The condition was stable until the third day of inpatient care, with an 

improvement of color vision of right eye to 14/14. The patient was allowed to 

continue the treatment in outpatient clinic with therapy methylprednisolone 1 

mg/kg body weight orally which is tapered off every week, ranitidine 2x150 mg 

tablet orally, mecobalamin 1x500 mcg tablet orally, calcium hydrogen phosphate 

and cholecalciferol 3x1 tablet orally, and coenzyme Q10 3x1 tablet orally. The 

patient was followed up one week after discharge. 

On the first week of follow up, the visual acuity was 1.0 on both eyes. The direct 

and consensual light reflexes remained decreased equally on both eyes and fundus 

examination showed indistinct optic nerve head borders on both eyes. The patient 

underwent optic nerve head OCT, Humphrey HVF 30.2 visual field examination 

and fundus photograph on both eyes. The optic nerve head OCT (Figure 2.3) and 

fundus photograph (Figure 2.4) showed the disc edema and the visual field test with 

Humphrey HVF 30.2 (Figure 2.5) showed the low-test reliability. The previous 
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therapy is continued with tapered dose of oral methylprednisolone 8 mg/week. The 

patient was followed up every two weeks. 

 

 

Figure 2.3 Optic Disc OCT on first week follow up showed optic disc 

swelling on both eyes 
Source : National Eye Hospital Cicendo 

 

 

Figure 2.4 Fundus photograph on first week follow up showed optic disc 

swelling on both eyes 
Source : National Eye Hospital Cicendo 
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Figure 2.5 Visual Field Test with Humphrey HVF 30.2 showed low-test reliability on 

 both eyes 
 Source : National Eye Hospital Cicendo 

 

III. Discussion 

 Methyl alcohol or methanol (CH3OH) is a colorless, volatile and toxic liquid 

which is found frequently in high concentration in automotive antifreeze, de-icing 

solution, windshield wiper fluid, varnishes, paint thinner and many other industrial 

products. Methanol poisoning most commonly occurs via oral ingestion of illicit or 

adulterated liquors or as ethanol substitution, also absorbed transdermally or by 

inhalation. Formic acid and formaldehyde, the toxic metabolites of methanol, are 

responsible for the severe symptoms of its poisoning. These metabolites may cause 

metabolic acidosis, blindness, cardiovascular instability and even death. Methanol 

lead to profound toxicity following ingestion of large doses of toxic alcohol. Methyl 

alcohol is rapidly and completely absorbed after oral ingestion, peak serum 

concentration reaches within 30 to 60 minutes. The lethal dose is 30-50 ml, the 

smallest reported to cause death is 15 ml of 40% methyl alcohol. The permanent 

blindness may occur with dose as little as 10 ml. The latency period is 12 to 36 
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hours which is peculiarity of methanol poisoning.1,2,4,5 This patient had a history of 

alcohol consumption three days in a row before the visual lost. The amount of liquor 

one night before was one bottle of 35% alcohol, but the amount or the concentration 

of the adulterated alcohol was not clear. 

Initial symptoms of methyl alcohol poisoning are vomiting, headache, 

confusion, seizures, coma and death. The symptoms are non-specific except for 

visual disturbances which include blurring of vision, central scotoma and blindness. 

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

hours post-ingestion. Vision loss in toxic optic neuropathy is bilateral, symmetric, 

painless, gradual and progressive. The severity of symptoms varies widely from 

mild decreased of vision to no-light perception vision. Pupillary examination may 

demonstrate dilated, nonreactive pupils. The optic discs may be normal in some 

patients in the early stages, but disc edema, hyperemia and hemorrhage may occur, 

especially in acute intoxication. Laboratory evidence of metabolic acidosis with 

elevated anion and osmolar gap, decreased bicarbonate blood level with methyl 

alcohol level > 20 mg/dl confirm the methyl alcohol poisoning as per criteria.4,6–10 

The patient did not show the systemic symptoms of methanol poisoning. The visual 

symptoms appear less than 24 hours after the ingestion of the alcohol. The visual 

symptoms match the symptoms of methanol poisoning, they were the blurred 

vision, dyschromatopsia with dilated, nonreactive pupils. The optic disc swelling 

of both eyes were found in fundoscopy examination. The laboratory test was not 

done because lack of facilitation.  

 Prior OCT studies of methanol toxicity have shown peripapillary nerve fiber 

layer swelling acutely and diffuse retinal thinning chronically. The visual field test 

is usually done with the Humphrey visual field test and show the central or 

cecocentral visual field defect.9,11 The optic disc OCT in this patient showed the 

nerve fiber layer swelling and showed the acute stage of methanol toxic optic 

neuropathy. The Humphrey visual field test of this patient showed a peripheral 

constriction on right eye and normal result on left eye, but the result has a low-test 

reliability because of the amount of fixation losses.   
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 Rapid decision making, early and aggressive management is crucial to prevent 

hazardous outcome of methanol toxicity. Supportive therapy is aimed at initiating 

airway management, correcting electrolyte disturbances, and providing adequate 

hydration. Gastric lavage is useful only if patient presents within 2 hours of 

ingestion. Initial treatment with sodium bicarbonate 1-2 mg/kg via intravenously 

bolus is required for patient with pH below 7.3 followed by maintenance infusion 

till arterial pH is above 7.35. Treatment with ADH inhibitors, fomepizole (4-

methylpyrazole) or ethanol is initiated earlier to delay the metabolism of methyl 

alcohol to its toxic metabolite and to prevent its accumulation and toxicity. 2–4,11 

 Abrishami et al. administered high doses of intravenous steroids within 3 days 

of methanol ingestion for 3 days, followed by oral prednisolone (1 mg/kg) for 11 

days in 6 patients with MTON and found favorable results. In contrast, Fujihara et 

al. found that intravenous methylprednisolone given 6 days after ingestion of 

methanol failed to improve vision in this setting. Moschos et al. reported a case of 

a patient who developed irreversible blindness bilaterally because he was not 

treated in the maximum time of two days since the methanol ingestion. The timing 

of steroid initiation could be important for optimal effect, but one must first stabilize 

the patient’s general condition. Intravenous steroid are used to avoid further damage 

to the optic nerve which is caused by the edema of damaged myelin.2,3,5,12 The 

patient was administered high dose of intravenous steroids within 1 day of ingestion 

for three days, and showed a good improvement of visual function. 

 The patient also received coenzyme Q10 as a treatment. Coenzyme Q10 is a 

quinone analogs that is required for the maintenance of electron transport that 

facilitates ATP synthesis in mitochondria and act as a strong antioxidant to prevent 

oxidative stress. Kartika et al conclude that coenzyme Q10 has a promising potency 

of neuroprotection. This study showed a higher density of retinal ganglion cells of 

MTON model rats which were treated with coenzyme Q10 than the control 

group.13–15  

 Patient survival rates can increase with an early diagnosis and treatment. The 

ultimate outcome depends on how much poison was swallowed and how soon 

treatment was received. Also, the severity of the metabolic acidosis can affect the 
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prognosis. In many cases, a complete recovery with resolution of changes of the 

fundus, improvement of visual acuity, and extinction of subjective signs and 

symptoms will occur. However, the symptoms of long-term visual damage may 

persist in 10–30% of patients. These symptoms may include peripheral constriction 

of visual fields and/or central scotoma, with reduced visual acuity, loss of color 

vision, and finally, blindness in the most serious cases.3,6,8,10,16 

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

functionam dubia ad bonam. The good outcome in this patient can be resulted from 

several factors. The onset of the treatment and visual symptoms was less than 24 

hours which probably contribute to the good visual outcome. The status of 

metabolic acidosis which is currently believed to be the best predictor of visual 

outcome was not done in this patient because of lack facilitation. 

 

IV. Conclusion 

 A timely diagnosis and treatment of patient with methanol-induced optic 

neuropathy is important to achieve a good visual prognosis. The metabolic acidosis 

status is also an important factor of visual outcome, so it can be considered to be a 

standard examination for all methanol-induced optic neuropathy patient. 

Supportive therapy is aimed at initiating airway management, correcting electrolyte 

disturbances, and providing adequate hydration. High dose of intravenous steroid 

is often used to protect the optic nerve from further damage. 
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