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Visual Function Recovery in Patient with Ethambutol Toxic Optic 

Neuropathy and Optic Neuritis 

 

Abstract 

Introduction: Toxic optic neuropathy can be defined by visual impairment due to optic 

nerve damage by several toxin in example from elevated serum drug levels, such as 

ethambutol 

Purpose: To report a case of visual function recovery in a patient with ethambutol toxic 

optic neuropathy and optic neuritis after prolonged ethambutol use 

Case Report: A male patient, 22-year-old, admitted to Neuroophtalmology clinic at 

Cicendo Eye Hospital with chief complaint of blurred vision of both eyes since 2 months 

ago. He was on therapy of tuberculous lymphadenitis since 10 months ago. He took 

rifampicin tablet 600 mg, ethambutol tablet 500 mg, and pyrazinamide tablet 500 mg for 4 

months. Continued with rifampicin and ethambutol tablet for the next 3 months. His 

uncorrected visual acuity (UCVA) was 0.1 pinhole 0.16 on the right eye and 1/60 pinhole 

1/60 on the left eye. Dyschromatopsia was revealed in ishihara color test. Funduscopy 

revealed mild optic disc swelling on both eyes. Humphrey automated perimetry 30-2 

examination showed a bitemporal hemianopia with bilateral cecocentral visual field defect. 

Conclusion: The mechanism of  ethambutol toxic optic neuropathy is still remain unclear. 

This ocular toxicity is dose and duration related. Dyschromatopsia may be the earliest sign 

of toxicity, central scotomas and bitemporal defects were usually found. Cessation of the 

drug is mandatory. High dose of intravenous methylprednisolone, mecobalamin, coenzyme 

Q10 were given to treat the optic neuritis. 
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I. Introduction  

    Toxic optic neuropathy (TON) is a group of medical disorders which can be 

defined by visual impairment due to optic nerve damage by a toxin. Optic 

neuropathy may result from exposure to a neuropoisonous substances toxin in the 

environment, ingestion of certain foods or other materials containing toxic 

substances, or from elevated serum drug levels, such as antitubercular drugs like 

ethambutol and isoniazid. The chelating properties of ethambutol have been 

hypothesized to contribute to its neurotoxicity. Being a commonly used drug, ocular 

toxicity of ethambutol has been described since its first use in treatment of 

tuberculosis in 1960s manifesting as optic neuritis in affected individual.1,2 The 

aims of this case report is to report a case of a patient with ethambutol toxic optic 

neuropathy and optic neuritis with visual function recovery after prolonged 

ethambutol use. 
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II. Case Report 

A male patient, 22-year-old, admitted to Neuroophtalmology clinic on July 13, 

2017, at Cicendo Eye Hospital, with a chief complaint of blurred vision of both eyes 

since 2 months ago. There was no pain in the eye, red eye, headache, nausea, 

vomiting, dizziness, decreased in consciousness, or seizure. He was on therapy of 

tuberculous lymphadenitis since 10 months ago. He took rifampicin tablet 600 mg, 

ethambutol tablet 500 mg, and pyrazinamide tablet 500 mg for 4 months. Continued 

with rifampicin tablet 600 mg, ethambutol tablet 500 mg for the next 3 months. 

After complaining his vision decreased, the ethambutol was stopped and replaced 

with mixture of isoniazide 400mg with pyridoxine HCl 10 mg until now. There was 

no  history of hypertension, diabetes mellitus, hypercholesterolemia, smoking, nor 

trauma. There was no alcohol consumption prior to this complaint. 

     On general examination, this patient was full alert and vital sign within normal 

limit. Uncorrected visual acuity (UCVA) was 0.1 pinhole 0.16 on the right eye and 

1/60 pinhole 1/60 on the left eye. Eye position was orthotropia without ocular 

movement restriction and pain. Intraocular pressure was normal on both eyes. 

Anterior segment of both eyes were normal. Light reflex was decreased on both 

eyes, relative afferent pupillay defect was difficult to asessed. Funduscopy 

examination revealed mild optic disc swelling on both eyes.  

 

 

Figure 1. Fundus photography showed mild optic disc swelling on both eyes 
        (Source : Cicendo Eye Hospital) 
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     Ishihara color test was 3 of 14 plates on right eye and left eye was demoplate. 

Contrast sensitivity using LEA numbers revealed 1.25% for right eye and 5% for 

left eye. Amsler grid examination was revealed a scotoma without metamorphopsia 

on both eyes. Humphrey automated perimetry 30-2 examination found a bitemporal 

hemianopia with bilateral cecocentral visual field defect in this patient. There was 

an increase in retinal nerve fiber layer (RNFL) thickness on both eyes in optical 

coherence tomography (OCT) examination. The Head Computed Tomography 

Scanning (CT-Scan) revealed no abnormalities on ocular tissue and retrobulbar 

space. No signs of space occupying lesion, ischemic lesion, or intracranial 

hemorrhage.  

 

 
Figure 2. Ocular coherence tomography showed slight increase in RNFL thickness 

on  both eyes 
   (Source : Cicendo Eye Hospital) 

 

     The patient was diagnosed with bitemporal hemianopia et causa ethambutol 

toxic optic neuropathy with optic neuritis and tuberculous lymphadenitis on 

therapy. The management of this patient was discontinuation of ethambutol, 

hospitalization for intravenous methylprednisolone 4x250 mg, intravenous 

ranitidine 2x50 mg, coenzyme Q10 tablet 3x1, mecobalamin tablet 1x500 mcg, and 

calcium-vitamin D3 tablet 3x1 per oral. 
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Figure 3. Humphrey 30-2 showed a bitemporal hemianopia with bilateral 

cecocentral visual field defect 
    (Source : Cicendo Eye Hospital)  

 

     Uncorrected visual acuity after 3 days of hospitalization was 0.1 pinhole 0.125 

on the right eye and 2/60 pinhole 2/60 on the left eye. Anterior segment on both 

eyes was normal. Light reflexes were decreased on both eyes. Funduscopy 

examination revealed mild optic disc swelling on both eyes. Ishihara color test was 

7 of 14 plates on right eye and demoplate (+) on left eye, amsler grid examination 

revealed a scotoma without metamorphopsia on both eyes, and contrast sensitivity 

was 1.25% on right eye and 25% on left eye. Intravenous therapy was stopped after 

3 days and continued orally. Methylprednisolone tablet was given 1 mg/kg/day 

(1x48 mg) orally and tapered off gradually. Other oral therapy were continued.  

 

 

Figure 4. Fundus photography on 5 months follow up showed temporal disc pallor 

on both eyes 
   (Source : Cicendo Eye Hospital) 
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Figure 5. Ocular coherence tomography on 5 months follow up showed a decrease in  

RNFL thickness on both eyes 
   (Source : Cicendo Eye Hospital) 

      

     On the first follow up after hospitalization, visual function of this patient was 

improving. His UCVA was 0.2 pinhole 0.4 on the right eye and 0.125 pinhole 0.125 

on the left eye. Anterior segment of both eyes were normal. Light reflex was 

decreased on both eyes with relative afferent pupillary defect (RAPD) were difficult 

to assessed. Funduscopy examination revealed temporal disc pallor on both eyes. 

Ishihara color vision test was 9 of 14 plates on the right eye and 3 of 14 plates on 

the left eye. Amsler grid examination revealed a scotoma without metamorphopsia 

on both eyes, and contrast sensitivity was 1.25% on right eye and 2.5% on left eye.  

 

   
 

Figure 6. Humphrey 30-2 on 5 months follow up showed resolved visual field defect 
    (Source : Cicendo Eye Hospital) 
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     After 5 months of follow up, visual function of this patient was totally recovered. 

His UCVA was 1.0 on both eyes. Anterior segment of both eyes were normal. Light 

reflex was sluggish on both eyes with relative afferent pupillary defect (RAPD) still 

difficult to assessed. Funduscopy examination revealed temporal disc pallor on both 

eyes. Ishihara color vision test was 14 of 14 plates on the both eyes. Amsler grid 

examination revealed less scotoma without metamorphopsia on both eyes, and 

contrast sensitivity was 1.25% on both eyes. Humphrey automated perimetry 30-2 

showed improvement of visual field defects. There was a decrease in retinal nerve 

fiber layer (RNFL) thickness on both eyes in optical coherence tomography (OCT) 

examination. The final diagnosis of this patient was ethambutol toxic optic 

neuropathy with optic neuritis (resolved) and tuberculous lymphadenitis (resolved). 

The prognosis of this patient was quo ad vitam ad bonam and quo ad functionam 

ad bonam. 

 

III. Discussion    

     Ethambutol is one of the first-line anti-tuberculous medications that acts only on 

proliferating cells, apparently by interfering with the synthesis of RNA by 

inhibiting the incorporation of mycolic acid into the mycobacterial cell wall. It is 

metabolized to a chelating agent that may impair the function of metal-containing 

mitochondrial enzymes, such as the copper-containing cytochrome-c oxidase of 

complex IV and the iron-containing NADH:Q oxidoreductase of complex I. This 

damage to the mitochondrial respiratory chain may lead to the development of optic 

neuropathy. Its toxicity involves the same mechanism. Ethambutol intoxication 

causes an axonal neuropathy with a special predilection for the optic chiasm. Based 

on one postmortem study, demyelination of the optic chiasm was noted. Zinc may 

also play an important role in ethambutol toxicity of retinal ganglion cells.3,4,5 

    The pathogenic mechanism underlying Ethambutol Toxic Optic Neuropathy 

(ETON) is controversial. Data from animal models showed that in doses of 105 to 

2500 mg/kg per day for 18 to 102 days, 16% albino rats developed bilateral lesions 

consisting of focal axonal swelling without demyelination, in optic chiasma and the 

intracranial portions of optic nerves. Retinal toxicity has also been implicated as a 
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mechanism of ethambutol damage. Ethambutol is specifically toxic to retinal 

ganglion cells in vitro and vivo both. Ethambutol perturbs mitochondrial function. 

Its toxicity may depend on decreased ATPase activity and mitochondrial energy 

homeostasis.6,7  

     Human ethambutol intoxication is dose related, with loss of vision most likely 

to occur in patients receiving 25 mg/kg/d or more. The most commonly reported 

side-effect of ethambutol is optic neuritis; however, it is uncommon in patients 

prescribed standard doses. Retrobulbar neuritis is the most common, with 

involvement of either the axial fibres or less commonly the peripheral axial 

(periaxial) fibres. A mixed pattern occasionally occurs. Ethambutol can also causes 

optic neuropathy in 1–5% of patients using the anti-tuberculous medication. The 

dosage of 25 mg/kg/day for 2 months should be reduced to 15 mg/kg/day 

maintenance dose which is considered safe as well as effective. Visual loss rarely 

occurs until the patient has been receiving the drug for at least 2 months, with 7 

months being the average. Visual loss can occur as late as 12 months after initiation 

of therapy. More severe visual impairment may be seen in patients with impaired 

renal function because ethambutol is excreted by the kidneys.4,5,8  

     Dyschromatopsia may be the earliest sign of toxicity. Red–green 

dyschromatopsia is the most common objective abnormality of colour vision, but 

subtle (undetectable on Ishihara testing) blue–yellow defects may be an early 

finding. Decrease in visual acuity is insidious and bilaterally symmetrical. Pupillary 

abnormalities can be subtle. Optic discs are initially normal but may develop mild 

temporal disc pallor if ethambutol is continued. Visual field typically show central 

scotomas or bitemporal defects and less commonly, peripheral constriction. The 

diagnosis of toxic optic neuropathy is usually established by a detailed medical 

history and careful eye examination.1,2,6 

     This patient was given ethambutol 500 mg for 7 months, its duration was 

considered as the main risk factor for toxic optic neuropathy occurrence in this 

patient. Decreased in visual acuity and color visual abnormalities occurred 

progressively in 3 months.  
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     Contrast sensitivity measurement has also been found effective in detecting 

subclinical toxicity. In ETON, retinal nerve fiber layer (RNFL) thinning measured 

by optical coherence tomography (OCT) can be helpful in detecting disease. The 

OCT can quantify the loss of retinal nerve fibers of these patients as a sign of early 

toxicity, before the fundus changes become apparent. Thinning of the RNFL begins 

in the inferotemporal sector of papillomacular bundle and involves all quadrants in 

later stages but not before vision loss. Therefore, OCT can be considered as an 

additional objective test to monitor patients on ethambutol, especially when used in 

conjunction with visual fields. Visual evoked potential may also be needed to 

confirm the diagnosis.6,9  

     Humphrey automated perimetry 30-2 examination of this patient revealed a 

bitemporal hemianopia with bilateral cecocentral visual field defect in this patient.   

Optical coherence tomography showed an increase in RNFL thickness on both eyes. 

From the Head CT Scan shows no sign of space occupying lesion, ischemic lesion, 

or intracranial hemorrhage. Based on these clinical findings, we may conclude the 

diagnosis of this patient as bitemporal hemianopia et causa ethambutol toxic optic 

neuropathy with optic neuritis and tuberculous lymphadenitis on therapy.  

     Menon et al recommend that apart from visual acuity, colour vision, visual fields 

and contrast sensitivity, VER and OCT should be added as important tools in 

detecting early ethambutol toxicity. This is particularly important when dosages 

15–20 mg/kg per day are used or when ethambutol is used for periods longer than 

2 months.8,10  

     Visual acuity, color vision, and visual field usually improve slowly once 

ethambutol is discontinued, and this may take weeks to months. However in some 

patients whom optic atrophy has already developed, an improvement in visual 

function may fail. Beyond stopping the drug, there is no specific therapy for the 

toxic optic neuropathy caused by ethambutol. Once this is accomplished, many 

patients will recover.3,6 

     According to the Optic Neuritis Treatment Trial (ONTT), this patient was given 

divided doses of 250 mg of methylprednisolone intravenous daily for 3 days, 

continued with oral methylprednisolone 1mg/kg/d for the next 11 days. Ranitidine 
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and calcium-vitamin D3 agent were given to complement the adverse effect of 

methylprednisolone. Patient was also given coenzyme Q10 3 x 100mg/d per oral. 

Coenzyme Q10 work on electron transport, ATP (adenosine triphosphate) 

production in the mitochondria and as an antioxidant that reduces free radicals.5,11 

     Recommendations regarding the appropriate screening strategy are 

controversial. International guidelines on prevention and early detection of 

ethambutol-induced ocular toxicity have been published. However, there is no well-

established agreement on the recommendations. Some individuals require 

retreatment for mycobacterial infections, but the safety of a full course of 

ethambutol re-treatment in a patient who previously developed and recovered from 

ethambutol induced optic neuropathy has not been established. In every cases, 

especially when drugs are used for longer periods or with higher dosage, patients 

should be informed about possible toxicity and educated to report any visual 

problems immediately to reduce the risk of irreversible visual loss.  

     Prognosis is good following early diagnosis and prompt cessation of treatment, 

although recovery can be prolonged. A minority, approximately 10% of affected 

patients had permanent visual impairment, with optic atrophy. The prognosis quo 

ad vitam of this patient is ad bonam because there was no life threatening condition 

in patient. The prognosis quo ad functionam in this patient is dubia ad bonam. 

Visual loss rarely occur in patient receiving the drug less than 2 months, and  

although this patient had the drug for 7 months, total recovery of the visual function  

was achieved in 5 months follow up.10,12  

 

IV. Conclusion 

     The mechanism of  ethambutol toxic optic neuropathy is still remain unclear. 

This ocular toxicity is dose and duration related. The visual symptoms usually start 

2–7 months after the drug is started. Dyschromatopsia may be the earliest sign of 

toxicity. Central scotomas are the common visual field defect, but bitemporal 

defects and peripheral field constriction have also been reported. OCT and visual 

evoked potential may be needed to confirm the diagnosis. Other than stopping the 

drug, no specific treatment is available for the optic neuropathy caused by 
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ethambutol. High dose of intravenous methylprednisolone, mecobalamin, 

coenzyme Q10 were given to treat the optic neuritis. Prognosis is good following 

early diagnosis and prompt cessation of treatment, although recovery can be 

prolonged. A minority sustain permanent visual impairment with optic atrophy.  
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