
Article abstract—The histopathologic effects of methanol on the optic nerve were studied in four patients.
Circumscribed myelin damage occurred behind the lamina cribrosa in each nerve. Axons were preserved. Demyelination
also occurred in cerebral hemispheric white matter in one patient. This selective myelinoclastic effect of methanol
metabolism is probably caused by histotoxic anoxia in watershed areas of the cerebral and distal optic nerve
circulations. Juxtabulbar demyelination may cause optic disk edema in methanol poisoning by compressive obstruction
of orthograde axoplasmic flow. Visual loss may be due to disruption of saltatory conduction. Retrolaminar demyelinating
optic neuropathy is an early morphologic correlate of visual loss in methanol intoxication.
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Methanol is a rare cause of toxic amblyopia, but
it is an inexpensive product of our forests, with
clean combustion properties and an attractive al-
ternative to dwindling energy resources. Increasing
commercial use may increase the frequency of its
toxic effects.

Pathologic studies of the visual pathway after
fatal methanol intoxication have led to conflicting
concepts about the morphologic basis of visual loss.
When histologic examination was performed soon
after intoxication, there were minor retinal gan-
glion cell changes' -4 that could have been artifacts
or autolytic. In cases of prolonged survival, there
was loss of both ganglion cells and optic nerve
axons.zs Lindenberg et alb found necrosis of the
retrolaminar nerve head in two patients. Baumbach
et ale reported axoplasmic stasis at the nerve head
and alteration of the myelin sheaths in the retro-
laminar nerve segment of rhesus monkeys. We
now describe the clinical and histopathologic fea-
tures of methanol optic neuropathy in four patients.
Retrolaminar myelin seems to be selectively vul-
nerable to methanol poisoning.

Case reports. Patient 1. An unconscious 48-year-old
man was admitted after a drinking binge. In the emer-
gency department, he suffered respiratory arrest. After
resuscitation, he remained comatose and required ar-
tificial ventilation. The pupils were dilated and un-

reactive to light. No funduscopic abnormalities were
observed. Corneal and vestibuloocular reflexes were ab-
sent. Apart from infrequent multifocal seizures, the limbs
were flaccid and areflexic. Blood pressure was maintained
at levels above 95/60 mm Hg. The results of the physical
examination were otherwise normal. Serum methanol
concentration was 395 mg per deciliter. After resusci-
tation and ventilation, arterial PO, was 248 mm Hg,
PCO, was 41 mm Hg, and the pH was 6.91. The bicar-
bonate concentration was 9 mEq per liter (table). The
severe metabolic acidosis was treated with intravenous
bicarbonate. Methanol intoxication was treated by giving
intravenous 5% ethyl alcohol in dextrose solution at
infusion rates of 100 to 250 ml every 1 to 2 hours and
by continuous peritoneal dialysis. After several hours,
the serum methanol concentration fell to 198 mg per
deciliter. The patient remained oliguric, developed par-
alytic ileus, and died 30 hours after admission.

Pathologic findings. Examination of the formalin-
fixed brain showed acute ischemic neuronal
changes in the cerebral cortex, hippocampi, and
basal ganglia. Myelin stains showed no abnor-
malities in cerebral, cerebellar, or brainstem white
matter.

Both eyes were removed by an intracranial ap-
proach, so that the entire optic nerves were pre-
served en bloc with the eyes. After fixation in 10%
formalin, the distal optic nerves were sectioned
longitudinally and the proximal nerves trans-
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