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Optic neuropathy toxic after
methanol inhalation

Neuropatia optica toxica por
inalacdao de metanol
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ABSTRACT

The methanol toxicity is considered rare event , especially when taken by inhalation . It was portrayed in the present study a case report of
a patient who developed toxic optic neuritis after exposure to methanol and acetic acid by inhalation in the workplace . It was described
for the therapies from the literature as well as the clinical manifestations and management in this patient.
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Resumo

A intoxicag@o por metanol € um evento considerado raro, principalmente quando feita por via inalatdria. Retratou-se neste presente
estudo um relato de caso de um paciente que desenvolveu neurite dptica toxica apds exposi¢do ao metanol e acido acético por via
inalatéria em seu ambiente de trabalho. Foi descrito sobre as terapias obtidas na literatura, bem como as manifestagdes clinicas e o
manejo a este paciente.
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INTRODUCTION

ethanol is a volatile alcohol used commercially in a wide
Mvariety of products, and may have inhalation, ingestion
and absorption by the skin a routes of entry into the

human body. The toxicity caused by this substance is interlinked
with its metabolites, mainly formic acid. (V Several symptoms and
signs may arise, with the most common ones being related to the
central nervous system, the eyes and the gastrointestinal tract. @
Among the clinical manifestations and alterations that occur are
confusion, ataxia, visual impairment, metabolic acidosis, brain
injury and even death. ® Visual changes may range from blurred
vision and visual field deficits to total blindness® associated to
headache, nausea, vomiting, and dizziness. The ocular toxicity
caused by formic acid worsens acidosis, which allows a greater
spread of formic acid in the cells, causing optic disc edema,
dysfunction of the myelin sheaths, and injury of the optic nerve.®
We reported a case of a patient with intoxication due to
accidental inhalation of methanol due to labor exposure. The
early detection of the symptomatology and the institution of the
therapy allowed a favorable development of the clinical condition.

CAse RePORT

Patient G. A. R. S, male, 43 years old, born in Montes
Claros, MG, laboratory instructor. He reports being exposed to
methanol and acetic acid solution for four consecutive mornings,
and consequently inhaling these substances during labor activities.
He was admitted at the emergency with a significant reduction
of visual acuity, paresis of lower limbs, generalized paraesthesia,
vomiting and general malaise. As a pathological antecedent, he
reported only poorly controlled systemic arterial hypertension. He
had arterial gasometry and acidotic respiratory pattern: Ph: 7.05,
PCO, 11 and HCO, 3.0.

Due to the unavailability of the antidote Fomepizol or
ethanol, 40 ml of Whiskey was administered orally every 4h, with
sodium bicarbonate and vigorous venous hydration. After four days
of stabilization of the clinical condition, the patient was admitted
to the ophthalmology department with significant low visual
acuity and bitemporal scotoma. Figure 1 shows the progression
of automated campimetry for central scotoma. He presented
corrected visual acuity of 20/400 in the RE and 20/200 in the LE at
the first examination. The retinal mapping exam showed margins
of the optic disc with inaccurate limits, peridiscal flame shaped
hemorrhages in both eyes.

Fluorescent angiography (Figure 2) revealed hyper-
fluorescence due to superficial and deep optical disk extravasation
in the intermediate and late phases, hypofluorescence due to
blockage corresponding to superficial retinal hemorrhage points,
the and macula was preserved in both eyes. Color and redfree
retinography (Figure 3) after 45 days of development showed
excavation progression and significant pallor of the optic nerve.
MRI of the orbits was requested (Figure 4), and presented a focus
of enhancement in the distal orbital portion of the optic nerve
bilaterally, suggesting toxic optic neuritis by methanol.

The patient was referred to the neurology service to continue
the treatment. Initially, weekly doses of intramuscular injectable B
complex were given. After 30 days of treatment, the patient showed
significant improvement of vision to 20/40 in the RE and 20/30 in
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the LE. However, funduscopy revealed diffuse pallor of the optic
nerve and visual campimetry with tubular constriction in both eyes.
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Figure 1: Automated campimetry performed within 45 days.

Figure 2: Angiography 04/12/2016

Figure 3: Red Retinography and Red Freee 05/25/2016

Figure 4: Nuclear magnetic resonance
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DiscussioN

The vast majority of methanol intoxications are due to their
ingestion, and the other forms are considered rare. ® However,
when it comes to labor exposure,inhalation is the most important
route, as the patient reported, followed by absorption through
the skin. Given this, it is worth mentioning that in the case of
labor exposure it can be prevented by the proper use of Personal
Protective Equipment (PPE). Serious intoxications with a high
mortality rate are always present. &9

The specific diagnosis of methanol intoxication is given
by the measurement of this alcohol in the blood. However, such
practice is not available in the clinical routine. In the absence of
clinical history, the diagnosis is supported by acidemia with Gap
anion and increased osmolar Gap, that is, the osmolality measured
is greater than the one calculated.(” In the patient above the
diagnosis was facilitated by the clinical history and characteristic
laboratory findings.

The recommended dose is 0.6 to 0.8 g/kg IV, maintaining
130 mg/kg/hour or 10 g/hour, with 1 ml of 100% ethanol being
equal to 0.8 g.

It is also possible to use Fomepizol (4-methylpyrazole)
to delay the production of toxic metabolites. Although more
expensive, this drug should replace the use of ethanol, particularly
in cases involving children or people with pancreatitis, and also
when there is no laboratory support for a rapid determination
of the blood levels of ethanol (for monitoring of the treatment).
In addition, ethanol has a higher risk of adverse effects, such as
hypoglycemia. The loading dose is 15 mg/kg, followed by 4 doses
of 10 mg/kg every 12 hours, and then 15 mg/kg every 12 hours,
always via IV in a 30-minute infusion until the serum levels of
methanol are below 20mg/dl.

Other measures include favoring the metabolism of the
already formed toxin with the administration of folinic acid,
which increases the elimination of formic acid (50 to 75 mg every
4 hours, IV for 24 hours).("V 4-methylprednisolone is a competitive
inhibitor of alcoholic dehydrogenase as alternative oral therapy. 2
Correction of acidosis with sodium bicarbonate using 1 to 3 mEq/
kg, IV, reducing visual changes in order to hinder the penetration
of formic acid in the CNS. In severe cases, hemodialysis to remove
methanol and toxic metabolites that are circulating.

As mentioned, in this case the alternative oral administration
of 40 ml of whiskey every 4 hours is instituted to mimic the effect
of ethanol and compete with formic acid for the affinity with the
alcoholic dehydrogenase enzyme, along with the use of sodium
bicarbonate for correction of acidosis. Despite the slight change of
the standard treatment, the clinical development was satisfactory,
considering the improvement of symptoms and stabilization of
the laboratory findings.

The initial treatment proposal consisted of multidisciplinary
and psychological support, since the patient’s work capacity was
drastically impaired by the deleterious effects on the visual system
and the peripheral nervous system.

The weekly follow-up at the ambulatory was fundamental
for clinical support. Progressive visual loss was important, and the
campimetric restriction was greatly reduced in both eyes due to
peripheral scotoma. The visual acuity developed to improvement
in contrast to 20/40 in both eyes with better correction.
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