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Methanol Intoxication with Putaminal and White Matter Necrosis:
MR and CT Findings
David Rubinstein, Edward Escott, and James P. Kelly

Summary: We report a case of methanol intoxication in which
the initial CT scans appeared normal. MR at 4 days showed the
typical putaminal lesions of methanol intoxication and, in addi-
tion, peripheral white matter lesions that spared a thin rim of
subcortical white matter. A CT scan at 17 days showed the
putaminal and white matter lesions. The white matter lesions
correspond well to lesions previously described in pathologic
specimens.

Index terms: Brain, effect of toxic substances on; Brain, necrosis

Bilateral necrosis of the putamen is the most
well known sequela of methanol intoxication
that can be identified on computed tomography
(CT) (1–9) and magnetic resonance (MR) im-
aging (10–14). Methanol can also produce sep-
arate necrotic lesions in the cerebral white mat-
ter (2, 7, 15), but these lesions are a less well
recognized complication of methanol intoxica-
tion. Our patient had MR and CT scans that
showed both putaminal necrosis and separate
white matter lesions.

Case Report
A 36-year-old man who reportedly ingested an un-

known amount of antifreeze was seen because of vertigo,
blurred vision, memory loss, and weakness, followed by
abdominal pain, nausea, and vomiting. His mental status
deteriorated until he was comatose. He had metabolic
acidosis (blood pH, 6.9) and was intubated. Initially, it was
uncertain whether he had ethylene glycol poisoning from
radiator antifreeze or methanol poisoning from gasoline
antifreeze. Toxicology screening revealed a methanol level
of 36 mg/dl. CT scans 1 and 2 days after ingestion of
methanol appeared normal (Fig 1). On the third day he
was still comatose and had a methanol level of 23 mg/dl;
no ethylene glycol could be detected in the blood. He was
treated with intravenous alcohol and hemodialysis. An MR
image 4 days after ingestion of methanol showed lesions
that were hyperintense on T2-weighted images of the pu-
tamina as well as in the peripheral white matter of the
cerebral hemispheres. These white matter changes were
more prominent in the frontal and occipital lobes and
spared a thin rim of subcortical white matter beneath (Fig
2). Several small cortical regions of T2-weighted hyperin-
tensity were also demonstrated. Similar findings were seen
in the cerebellum. A CT scan 2 weeks later showed hypo-
density involving large areas of white matter and hypoden-
sity in the putamina (Fig 3).

The patient remained comatose and died 25 days after
admission. An autopsy was not performed.

Discussion

The clinical presentation of methanol intoxi-
cation can vary greatly from patient to patient.
A latent period of 12 to 24 hours often follows

Fig 1. CT scan 1 day after ingestion of methanol does not
show putaminal or white matter lesions.
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Fig 2. Hyperintense lesions on T2-weighted (A and B) and proton density–weighted (C) MR images 4 days after ingestion involve the
putamina and peripheral cerebral and cerebellar white matter. The white matter lesions spare a thin rim of subcortical white matter.
Smaller lesions involve the cingulate gyri and head of the left caudate nucleus.
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methanol ingestion, and most patients note vi-
sual disturbances as one of the first symptoms.
The latent period most likely corresponds to the
time period in which methyl alcohol is metabo-
lized into formaldehyde and formic acid, two
chemicals more toxic than methanol (16). Cen-
tral nervous system symptoms are common
and include headache, dizziness, feelings of
weakness, and malaise. Larger amounts of
methanol ingestion can result in seizure, stupor,
and coma. In addition to the central nervous
system and ocular symptoms, gastrointestinal
complaints are common (16).
The most characteristic pathologic findings

after methanol intoxication are discrete regions
of necrosis involving the putamina, which may
have varying degrees of hemorrhage. These
characteristic changes can be seen if the pa-
tient survives for longer than 24 hours (17).
Discrete regions of necrosis have also been
described in the white matter of patients sur-
viving longer than several days. These lesions
spare the most peripheral white matter, the
subcortical association fibers (2, 15). The bi-
lateral putaminal necrosis or hemorrhage from
methanol intoxication can be identified with
CT (1–9) or MR (10–14). In addition to the
putaminal lesions, separate lesions within the
cerebral white matter have been identified with
CT (2, 7).
Fig 3. A, CT scan at the level of the
basal ganglia 17 days after methanol inges-
tion shows mainly peripheral white matter
lesions and hypodensities that might be lo-
cated in either the putamina or external cap-
sules.
B, A more superior section through the

most superior portion of the right lateral ven-
tricle shows discrete low-density lesions in
the peripheral white matter with less discrete
extension into the deeper white matter.



The MR images of our patient showed sepa-
rate white matter lesions in the cerebral and
cerebellar hemispheres that left a thin rim of
normal white matter adjacent to the cortex (Fig
2). The peripheral nature of the white matter
lesions and the sparing of a rim of the most
peripheral white matter corresponds well to the
previously reported pathologic findings (2, 15).
The CT scan 2 weeks later did show the white

matter and putaminal lesions, but localization of
the lesions was less precise than on the MR
image (Fig 3). Sparing of a rim of white matter
could not be seen on the CT scan, and the
location of the putaminal lesions was more dif-
ficult to determine and could have been placed
in the external capsule if the CT scan alone were
used.
Although the later CT scan showed lesions

typical for methanol intoxication, the initial CT
scans appeared normal (Fig 1). In two other
reported cases, CT scans on the first day ap-
peared normal but later showed putaminal ne-
crosis (5, 9). Two other reports, however, de-
scribed findings on CT scans obtained within
the first 3 days (3, 8).
The findings of peripheral white matter and

putaminal lesions can also occur in Wilson dis-
ease (hepatolenticular degeneration) (18) or in
Leigh disease (subacute necrotizing encephalo-
myelopathy) (19). In the proper clinical setting,
however, methanol poisoning should be sus-
pected when these findings are seen on CT or
MR.
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