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A B S T R A C T

Aim: To study the effectiveness of high dose intravenous methylprednisolone and to discuss the role of
visual evoked potential (VEP) as a marker of severity and of improvement in methyl alcohol poisoning.
Materials and Methods: In an outbreak of methanol poisoning, a total of six patients presented to
JNMCH, AMU. Meticulous history was taken followed by examination. They were treated with high dose
IV methyl prednisolone and later underwent visual evoked potential testing. The patients were examined
daily till the time of discharge and then followed up at 1 month.
Results: Following treatment with high dose IV methyl prednisolone, 100% of cases showed improvement
in vision which was judged on the basis of visual acuity and visual evoked potential assessment at the time
of presentation. As recorded by VEP, 4 patients (66.6%) had prolonged P100 latency while no response was
recorded in 2 patients (33.3%). In 3 (50%) of the 6 cases, improvement in visual acuity of at least two lines
of Snellen chart was observed at 1 month follow-up while two patients (33.3%) improved from doubtful
light perception to counting fingers at least 2 metres and one patient (16.6%) improved from perception of
light present to counting finger at least 2 metres.
Conclusion: Early presentation and timely intervention improves visual outcome in methanol poisoning.
High-dose IV methylprednisolone seems to have benefits in the treatment of methanol optic neuropathy.
The VEP examination appears to be a sensitive marker for diagnosis and prognosis of even subclinical
impairment of the optic system due to methanol poisoning.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprint@ipinnovative.com

1. Introduction

Methanol (methyl alcohol) is an uncommon but life-
threatening poison. Methanol intoxication symptoms and
signs affecting eye include blurred vision, double vision,
photophobia, and changes in colour perception,1,2 pupillary
dilation and loss of pupillary reflex.3,4 Histopathologically,
the retrolaminar optic nerve myelin sheath seems to
be selectively vulnerable due to its anatomy.5,6 The
pathogenesis is supposedly histotoxic anoxia in a vascular
watershed area, which occurs due to direct inhibition
of cytochrome oxidase by formic acid.7 The mechanism
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of resultant optic atrophy may be due to progressive
demyelination. The distinct glaucomatous-like cupping of
the optic disc suggests extensive loss of retina ganglion
cells, which has been thought to result from retrograde
degeneration of optic nerve axons.8

Intravenous methyl prednisolone is effective in reducing
oedema, which occurs due to increased pressure in
the visual pathway, which might further aggravate the
deterioration due to ischaemic changes. Abrishami et al
conducted a study to evaluate the effects of high-dose
steroids for the treatment of methanol optic neuropathy in
a series of 6 patients with a history of sudden visual loss
after consumption of homemade alcoholic beverage. They
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concluded that intravenous high-dose methyl prednisolone
may have benefits in the treatment of methanol optic
neuropathy.9

The visual evoked potentials (VEP) detects damage to
the optic system due to methanol poisoning. In a study
conducted by Urban et al, 47 survivors of methyl alcohol
poisoning in the Czech Republic in 2012–2013 underwent
VEP testing and the VEP examination proved to be a
highly sensitive marker of toxic damage to the optic system
due to methanol, even if the impairment was subclinical.
The examination is useful for long-term follow up of the
patients.10

2. Materials and Methods

A total of six victims presented within 48 hours of
consumption of methanol to the emergency department of
JNMCH, AMU, following an outbreak of methyl alcohol
poisoning which took place in May 2021 around Aligarh
district. Informed consent was obtained. The case series was
studied prospectively and the patients were examined daily
till the time of discharge and then follow up examination
was done at 1 month.

Meticulous history about the amount of alcohol intake,
onset of ocular symptoms, progression of vision loss,
and any other associated symptoms were taken. Thorough
ocular evaluation was done after systemic management
of these patients which included documentation of the
presenting visual acuity, assessment of the pupillary size
and reaction (both direct and indirect), ocular movements,
anterior segment evaluation, and fundus examination under
full mydriasis with binocular indirect ophthalmoscopy. All
patients were treated with high dose methylprednisolone 1
gram in 100 ml of NS administered intravenously over 1
hour daily for 3 days followed by oral prednisolone 1 mg/kg
for 11 days. Visual acuity (VA), colour vision and pupillary
reactions were documented on daily basis. Fundus findings
were documented via fundus photograph which showed
retinal nerve fibre layer (RNFL) oedema in all patients,
glaucomatous optic disc and arteriolar attenuation in few
of these patients at presentation. Visual evoked potential
(VEP) was performed to evaluate optic nerve function which
showed either absent P-wave response or prolonged P100
latency suggestive of bilateral optic neuropathy. Patients
were discharged once they were neurologically stable. They
were followed up at 1 month.

3. Results

We managed six cases (all males). The ocular findings
on the day of presentation, VEP results, ocular findings
at discharge and at 1 month are presented in the Table
given below. The patients presented with a range of vision
from moderate to severe impairment to complete blindness.
Bilateral ocular involvement was detected in all the 6 cases.

In most cases, the pupil was involved. Pupil diameter
was 3 mm with a normal reaction in 2 patients (33.3%).
One patient (16.6%) had relative afferent pupillary defect
(RAPD). Three patients (50%) had mid dilated and sluggish
reacting pupil with sizes of 5 to 6 mm. Fundoscopy revealed
normal appearance of optic disc in four patients (66.6%),
disc oedema in one patient (16.6%) and glaucomatous
cupping in one patient (16.6%). Nerve fibre layer oedema
and arteriolar attenuation was found in all patients (100%).
Visual evoked potentials were recorded in all patients out
of which, four (66.6%) had prolonged P100 latency while
no response was recorded in two patients (33.3%). At one
month follow-up, all patients improved, with three patients
(50%) showing at least 2 lines improvement on snellen
chart and two patients (33.3%) improved from doubtful light
perception to counting fingers at least 2 metres and one
patient (16.6%) improved from perception of light present
to counting finger at least 2 metres.

4. Discussion

The diagnosis of methanol poisoning is made by eliciting
a positive history of methanol ingestion or by consumption
of a methanol containing product.11 Damage to the retina
appears to be due to the inhibition of retinal hexokinase by
formaldehyde, an intermediate metabolite of methanol.12 It
has been highlighted that pupillary status provides the best
prognostic information for both morbidity and mortality.13

Sharma1 reported pupillary involvement in all 8 patients
of his case series report with fixed and dilated pupils
as a common finding in them. In our patients, the pupil
was involved in most cases. Pupil diameter was 3 mm
with a normal reaction in 2 patients (33.3%). One patient
(16.6%) had relative afferent pupillary defect (RAPD).
Three patients (50%) had mid dilated and sluggish reacting
pupil with sizes of 5 to 6 mm. We observed normal to
sluggish pupillary reactions. Various studies have reported
distinct fundus changes. Roe14 described that the fundus is
usually normal with occasional blurring of the disc margins
along with vessel tortuosity. He concluded that the disc
pallor and narrowing of the blood vessels begin within
6 to 12 weeks and pallor proceeds to narrowing of the
vessels. Sharma1 noted common findings at presentation
to be hyperemic optic discs, nerve fibre layer oedema
and disc oedema at presentation. His patients with disc
oedema and fixed pupillary reaction progressed to disc
pallor and narrowed vessels within 4 weeks. We found
normal appearance of optic disc in four eyes (66.6%), disc
oedema in one patient (16.6%) and glaucomatous cupping in
one patient (16.6%). Nerve fibre layer oedema and arteriolar
attenuation was found in all patients (100%) at presentation.
High doses of intravenous methyl prednisolone steroids are
reported to benefit the visual outcome only when the interval
between the consumption of methanol and start of treatment
is short.15,16
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Visual evoked potential was recorded in all patients.
In all cases (100%), we noted abnormal VEP as an
electrophysiological marker of damage to the visual system.
Three (50%) of them showed fairly good visual acuity
at examination on the Snellen chart. It means that the
VEP examination detected subclinical visual damage in
these patients. This showed high sensitivity of the VEP
examination in such cases as both diagnostic and prognostic
marker. In two (33.3%) cases, the evoked response could
not be elicited because of doubtful perception of light. In
four (66.6%) cases, abnormality consisted in p100 latency
prolongation, which was combined with the decrease in
the amplitude in two (33.3%) cases. Since, wave latency is
associated with conduction velocity of nerve fibres which
in turn is related to the status of the myelin sheaths.
Hence, we assume that functional and/or structural damage
to the myelin sheaths may lead to the pathophysiological
mechanism of the observed VEP abnormality in our
patients. This assumption is supported by observations by
Sharpe (1982) who discussed morphological changes in the
optic nerves in 4 fatal cases of methanol poisoning.6 He
noted demyelination of the retrolaminar part of the optic
nerves and preservation of axons. Obviously, in cases with
significant reduction of the VEP amplitude, we assume the
combination of demyelination and axonal damage. Some
case reports on VEP changes after methanol poisoning
have been reported. McKellar17 reported decreased VEP
amplitude and normal latency in two methanol poisoning
patients. Hantson18 described VEP changes in 19 methanol
poisoning patients within 48 hrs after hospital admission.
He observed VEP to be abnormal in 14 of them. Brahmi19

described VEP in 7 patients after the outbreak of methanol
poisoning in Tunisia in 2003–2004. The VEP was found
to be abnormal in 2 of them. Gupta20 described a case
in which an asymmetrical wave P1 latency prolongation
was detected. As a result, our findings are in concurrence
with those previously described in the literature. Since
the observed VEP changes apparently mainly shows
demyelination and may be functional in character, they
are likely to be at least partly reversible. The speculation
is supported by some data in the literature. Scrimgeour21

discussed a patient who developed complete blindness in
both eyes having drunk of about 100 ml of methanol.
After one year, visual acuity in 1 eye improved to 6/12,
and in the other eye he was able to appreciate finger
movements. Hantson18 also described improvement in 4
out of 14 cases of optic neuropathy due to methanol
poisoning. We treated all the cases with intravenous high-
dose steroids who presented within 48 hours and attained
improvement in 100% of cases which was determined
by assessing final visual acuity at one month follow up.
All the cases underwent VEP testing which appears to
be a sensitive indicator for diagnosis and prognosis of
even subclinical impairment of the optic system due to
methanol poisoning. In our patients, four cases (66.6%) had

prolonged P100 latency while no response was recorded in
two cases (33.3%). At one month follow-up, all patients
improved with three (50%) patients showing at least 2 lines
improvement on snellen chart and two (33.3%) patients
improved from doubtful light perception to counting fingers
at least 2 metres and one patient (16.6%) improved from
perception of light present to counting finger at least 2
metres.

5. Conclusion

Early presentation and timely intervention seems to improve
visual outcome in patients with methyl alcohol poisoning.
High-dose intravenous methylprednisolone showed benefits
in the treatment of methanol optic neuropathy. The visual
evoked potentials examination appeared sensitive marker
for diagnosis and prognosis of even subclinical impairment
of the optic system due to methanol poisoning.

6. Abbreviations

Visual acuity (VA), Visual evoked potential (VEP), Retinal
nerve fibre layer (RNFL), Relative afferent pupillary defect
(RAPD)
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