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Acute methanol intoxication, which can occur as 
accidental or suicidal ingestion, is not an un-
usual poisoning. However, in developing coun-

tries adulteration of ethanol is a most common cause of 
methanol intoxication. Patients generally present with 
acute neurological, visual, and gastrointestinal symp-
toms.1 Brain MRI findings have been characteristic in 
methanol poisoning; bilateral putaminal hemorrhage is 
the most common finding. Brain MRI is seldom done 
in methanol poisoning; its significance lies when the 
patient remains in a state of altered sensorium even af-
ter the correction of metabolic parameters or when the 
patient’s condition deteriorates after having a period of 
improvement. MRI may be helpful in differentiating 
acute methanol intoxication from other conditions like 
hypoglycemic brain damage and head injury that can 
coexist or confound methanol intoxication and also lead 
to altered sensorium.

CASE
A 30-year-old alcoholic man was brought in with al-
tered sensorium. He had a history of acute alcohol 
intake 6 hours prior to the presentation. On examina-
tion, his breathing pattern was of the Kussmaul type, 
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Acute methanol intoxication is not an unusual poisoning. It can have serious neurological sequelae. We 
emphasize how neuroimaging can help in distinguishing methanol poisoning from other causes of acute 
unconsciousness in alcoholic patients such as hypoglycemic brain damage and carbon monoxide poi-
soning or head injury, which are frequently observed in alcoholic patients and are also responsible for 
altered sensorium. The most important findings in MR brain imaging in methanol poisoning have been 
bilateral putaminal hemorrhagic necrosis. Other less common findings are subcortical and deep white 
matter lesions, cerebral and cerebellar cortical lesions, and midbrain lesions, cerebral and intraven-
tricular hemorrhage, and even enhancement of necrotic lesions, we found almost the entire spectrum 
of MRI findings in this patient with methanol poisoning. Neurological sequelae can entail the course 
and prognosis in methanol poisoning. The patient died because of ventilator-associated pneumonia that 
developed in the course of prolonged hospitalization.

and other findings were found normal on chest and 
cardiovascular system examination. On neurological 
examination, the Glasgow Coma Scale was 11, and no 
focal deficit was revealed. An arterial blood gas analy-
sis that showed a high anion gap metabolic acidosis. 
The provisional diagnosis of acute methanol intoxica-
tion was suspected and a blood sample was sent for 
measuring the methanol level, which was high (27 
mg/dL). Ethanol was given through a Ryle’s tube at 
0.8 to 1 mL/kg of 95% as a loading dose and 0.21 
mL/kg of 95% as a maintenance dose. Leucovorin 
and folic acid were also given: (leucovorin 1 mg/kg 
intravenously followed by folic acid 1 mg/kg every 4 
hours for 6 doses). Ventilatory support was given to 
the patient to maintain respiration. The patient was 
weaned off from ventilatory support on day 5, but 
his sensorium did not improve. An MRI was done 
on the sixth day, which revealed subacute hemorrhage 
involving periventricular white matter, putamen, ex-
ternal capsule, and a superior cerebellar peduncle on 
both sides with a surrounding edema leading to com-
pression over the lateral ventricles (Figure 1). The pa-
tient developed ventilator-associated pneumonia and 
died on the 30th day after admission.
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DISCUSSION
Acute methanol intoxication may be life threatening 
or can cause a permanent neurological deficit. The in-
terval between the ingestion and the appearance of 
symptoms are correlated with the volume of methanol 
ingested and the amount of ethanol concomitantly in-
gested; a competitive inhibition exists between the two.2 
Methanol itself causes an initial intoxication, whereas 
the permanent neurological sequelae are caused by its 
metabolites, mainly formic acid. Formic acid also causes 
a serious metabolic acidosis after a period of 12 to 24 
hours.3-5 Central nervous system symptoms in the acute 
phase are common and include vomiting, nausea, dizzi-
ness, headache, and visual disturbances.4 Neuroimaging 
helps in distinguishing methanol poisoning from other 
causes of acute unconsciousness in alcoholic patients 
such as hypoglycemic brain damage and carbon monox-
ide poisoning or head injury. MRI findings in methanol 
poisoning are characteristic and include hemorrhagic 
putaminal necrosis (most common), subcortical and 
deep white matter lesions, cerebral and cerebellar corti-
cal lesions, and midbrain lesions, cerebral and intraven-
tricular hemorrhage, and even enhancement of necrotic 
lesions.1,4-7 Basal ganglia involvement is likely because 
of the direct effect of methanol metabolites and the se-
lective vulnerability of the basal ganglia to acidosis, as 
compared to the rest of the brain. Selective basal ganglia 
and white matter lesions are not specific to methanol 
intoxication and can be seen in hepatolenticular degen-
eration, carbon monoxide poisoning, hypoxic-ischemic 
insult, and Leigh disease.6 The mechanism by which the 
methanol causes toxicity to the visual system is not well 
understood. Formic acid, the toxic metabolite, is respon-
sible for ocular toxicity in animal models. Therefore, the 
myelinoclastic effect of formic acid is presumed to be 
responsible for optic nerve lesions or axonal loss in hu-

mans.4 Our case showed almost the entire spectrum of 
MRI findings seen in methanol poisoning. The patient 
was in an unconscious state when he presented and only 
the history of being intoxicated with alcohol was forth-
coming. Ethyl alcohol-intoxicated patients have  a pre-
sentation similar to methanol ingestion; they can only 
be differentiated by measuring the level of methanol in 
the blood. MRI is another means by virtue of its char-
acteristic findings in methanol poisoning, which can 
narrow down the possibilities that are usually encoun-
tered dealing with patients with alcohol intoxication 
such as hypoglycemic brain damage and head injury. 
In methanol intoxication, putaminal necrosis is usually 
permanent; however, in some series, significant regres-
sion of the neurological findings and disappearance of 
extrapyramidal symptoms are reported.8 The prognosis 
correlates with the amount of methanol consumed and 
the subsequent degree of metabolic acidosis. This is fur-
ther dependent on the amount of formic acid that has 
accumulated in the blood.
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Figure 1. A) Axial T2W gradient recalled echo image showing bilateral putaminal 
hemorrhage as hypointense areas due to susceptibility artefacts (arrow), B) left 
parasaggital T2W image shows ovoid subcortical and deep white matter lesion along 
with putaminal necrosis (arrow).
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