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In a suicidei attewmpt by a 13-year-oid whita gir,
methano! produced ciassical Immediate symptome
and psrmenent dsmage to the ceniral nervous
aystem characierized by severe bilatersi optic
atrophy, rigidity, spasticity, snd hypokinesis. Ad-
ministration of levodopa hae resuited in significant
functionsl reliel of the rigidity in this patlent. it Is
suggesied that this Is the first case report In
Emgiish describing permanent neurciogic sequeise
other than optic atrophy as & result of methsnol
ingestion. The physiologic basis ls uninown. Fur-
ther clinicopathologic correliation should be wasily
slucidsted through reevaiuation and longitudine
followup of other patienis having Ingested
mathanol.
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THISbrie{report details the case history
of a young girl who developed rigidity, ald-
nesie tremor, and pyramidal tract signs fol-
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lowing ingestion of methanol in a suicidal
attempt. Permanent motor dysfunction due
to methanol intoxication has not been pre-
vicusly reported in the English literature,
Marked improvement in the motor disorder
(rigidity) accompanied treatment with levo-

Report of a Case

The patient, a 13-year, 10.month-old, de-
pressed, white gitl atiempted suicide on the
afternoon of June 11, 1969, by ingesting between
90 and 240 ml of a commercial windshield
washer antifreeze (Wizard). This solution con-
tained 809 metharcl, 39.24%, potassium phos-
phate, 0.25% wetting agent, and 0.25% green
and yellow dye, but no heavy metals. [mme-
diately following ingestion the patiest vemited
Five bours later the family noted that she was
unsteady, had slurred speech, but no other
symptoms. She was takem to the Children's
Mercy Hoepital in Kansas City, Mo, that
evening (nine hours after ingestion) where
she was described as mildly drowsy, but fully
oriented. At that time her vital sigms were
temperature, 98 F (38.7 C); blood pressure.
140/90 mm Hg; pulse rate, 50 beats per minute:
respirations, 18 to 22 per minate; fAndings frem
her genernl physical examination were normal
During the initial eight hours in the hospital.
she alept intermittently, took fuids orally, and
conversed sppropriataly with the murses at-
tending her.

The following mormning laboratory dats
showed that resuilts of a urinalysis were nor-
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* Fig 1.—Rigidity and pain impaired.pessive extension
¥ eibow and zbdyction of arm.

.
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-atl; hematocrit reading, 42%; white blood cell
want, 23,000 with 90% polymorpboruriear
mkocyine; sodium, 140 mEq/liter; potassium,
il mEq/liter; chloride, 104 mEq/liter; earbon
S.6mEq/liter; giucoee, 147 mg/
:wugmlaum.s.smqullterandphuphnm
8 mEq/liter. At this time she was
hhamch:thervmlnmmmdmnsed
tem admission with the excuption of her

-mspirations which were described as deep and

wuswhat irregalar, varying from 13 to 30 per
aigyte. Blood gases (arterial-capillary) econ-
tmed the i ion ol a severe metabalic

‘widoais (pH = 7.107, arterial carbom dioxide
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Fig Z—After levodops ldmlnimrud. plﬂont
fully extend snd flax her left arm 16 to 20 times
minute. Before therapy, she performad this meneyver
only one or twa times per minute.

tent 199 mEq/liter, Although initially sleepy
and sometimes stuporous, sha . eaail
arvusahle and kad normal pupillary responses.

hespital, she was fully ajert and following com-
mands. Vital zigna, arterial blood gases, and
eloctrolytes were all normaal A blood metbanol
lovel obtainad approximataly 24 hours after
ingeston and aftar ethancl infusion was § mg/
100 co.

““Improvement was sustained, and on the fifth
hospital day sha was transforred to a reguolar

ward At that tdmae biia 3 itia with
ﬁsudumtyggzmoolﬁmdnmmted.
onthnlBthbupmlday

Four weels after the i following

fram the ital, the patient
mhm- in neck and limb
5 teripration in_hand-

aftar ingestion revealed a broad-based, un.
steady, stgoped, propulsive gait. There was
tremor of the head and hands and poverty of
spontanocus naovernant.

During the following six mantha, both rigidi-”
ty and spasticity increased and extension of the
left arm became severely limitad and painful
The patient’s depression pemisted with fre-
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was refered to

paia
ty was less than 20/400 QU. Vimual fields con.
sisted of crescentic, perimacular, superior alti.
tudipal areas five degrees in width. Her facies
wumkod.andtlmnmnsnﬂmtlntmq

ticaable in the left arm and neck, somewhat less
in the legs, and minimally in the right amm, A
thres to five per second intention tremor was
present in the arms and neck and ocrurred at
rest when the patient was ienss, Tha left arm
was carried in adduction at the shoulder with
floxion at the slbow. Voluntary movements of
this arm were slow and exienmion limited to
120°. Rigidity and pain impaired passive exien-
sion of the elbow and abduction of the arm as
illustrated in Fig L Rapid altarnating move-
ments of the arms were performed alowly, espo-
cially on the left. Her gait was i

with short steps, wide-based, and she had dif.
ficulty in initiating movement Deep tendon
refloxes were normally active in the arms but
increased in the lower extremities. The Hoff-
mann responses were absent, but there was a
pogitive grasp response in the right fook the
right plantar response was clearly extensor and
that on the left was questicnable. Even though
her affect was flat, she cried quite easily and
the jaw jark was 3+, suggesting a pseudobulbar
palsy. The glabella response was positive. Re-
sults of sensory examination were normal, mus-
cle strength was good, and there was no atrophy.
Psyr.holoacai testing revealed average intslli-

Ruﬂhdmﬁmhmmmduﬁmlm
were normal as wers blood chamistry studies
including blood urea nitrogem, calcium, ai.
kaline phosphatase, iotal serum proiein with
albumin/globulin matis, protein bound iodine,
and serum ceruloplasmin. The ocerebrospinal
fluid was coloriess, acellular, and under normal
pressure, and the proisin was 25 mg/100 ml

bipolar leads during the awske resting siate
demonstrated & low voltage fast tracing with
bioceipital paroxymmal slow wavea

Ten dayw after admission treatment with 500
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mg/day of levodopa wase bogun. The dosage wea
increased over the pext seven days to 3 mg/24
hr. At this dose, there was striking improve-
ment in ber rigidity, tremor, and hypokinasia,
Soveral sttempis to increase the dosage were
associated with anorexia, nausea, and vomiting,
Amantidine hydrochloride was added, but it
produced no further improvement and was dis-
continued,

Ezamination at discharge on March 4, 1970,
aftar four weeks of continuous levodopa admin.
istration, revealed modarats decrease in the
plastic rigidity with a marked improvement in
ability to perform rapid alternating movements.
She could fully extend and flax her left arm 16
to 20 times per minute, whereas she could
parforra this maneuver only 1 to 2 times per
minute on admission Such inprovement is il.
lustrated in Fig 2. Her gait was more mpid and
less shuilting, her posture erect and facies no
longer masked.

The patient has continued to receive 3 to 35
pn/day of levodopa with the improvement de-
scribed maintained for a present total of eight
months, During April 1970, she inadvertently
stopped taking levodopa for two weeks during a
school vacation peried with prompt worsening
of her condition to the pretreatment level of
severity. Reinstitution of the drug again ‘resuit-
ed in improvemant With levodopa her left arm
is useful to hey; without it, function is seversly

The patient’s depression was treated with
amitriptyline (Elavil), 150 mg/24 hr, for three
weeks and then imipramine hydrochloride
{Tofranil), 78 mg/day and amitriptyline, 50 mg
at bedtima. The depression improved over the
following four to six weelks, but attempts st
decreasing dosage resulted in return of the
depressive symptomatology.

Comment

Methanol has been an important indus-
trial solvent for the past 100 years. During
tbel%mmry.afewmpomotade-
effects following msthyl alcohol ingestion -
stimulated a spirited controversy as o
whether the abnormalities were dus to meth-
anol or a contaminant, In 1923, Reift pre-
sented unequivocal evidence that pure methe-
nolwlﬂdausosanmmﬁatyanddﬁﬂ‘-
Roe? published a historical review of this
controversy in his clasgical paper on metha-
nol poisoning in 1946.

The most extensive-and well-studied expe-
rience in the United States occurred in 1951
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0 323 cases of methanal intoxication
over g five-day period in Atlanta,

wett et Ssh:diedbnththawxfnand

fanol ingestion. It emphm the sig.
acidosis in causing acute
mtm (CN8) depression
{death and reviews the evidence that
dolic products. of methanol (especially

midehyde) are primarily responsible for
-retinal degeneration and subsequent op-

ipatient are gecondary to methanol in-
mtion. Previowm experiences (mentioned
m} strongly support this assumption
i regard to the ocular abnormalities,
nver, focnl spasticity, rigidity, and dys-
have rarely followed methanol poi.
ing. Such symptoma exhibiting a delayed
# have heen atiributed to a variety of
ws including acute and chronic heavy
W intoxications, drugs, carbon monoxide
wning, and hyperbaric oxygen.t In addi-
y, Plum and co-workers® have called at-
fion to a similar clinical syndrome begin-
1 days to weeks after severe anoxia. In
-ase, however, the carefully documented
wvations during the acute intoxication
id seem to rule ocut possible etioiogic
trs such as heavy metals, hypotension,
mexia, We have, therefore, concluded
tthe delayed focal neurologic abnormali-
"1ef this patient are a direct toxic effect of
hanol or its catabolic by-producta.
'be German literature contains the only
4 incident whereby focal neurologic
His other than optic atrophy may have
twed methanol intoxication. The case re-
thy Riegel and Wolf* describes a 60-
told man, seen 20 years following an
nde of methanol ingestion, whose neuro-
tabnormalities were said to be a result
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of that intoxication. He had {ocal cranial
nerva deflcits, optic atrophy and a Parkin-
son-like, extra jdal. . In addi-

re.fertommpww
in the older literature?.8 that describe neuro-
logic abnormalities possibly secondary to
methanol,

There are no consistent neuropathological
findings of methanol poisoning reparted in
the literature. Pick and Bielschowsky® de-
scribed “diffuse congestion and edema” in
the postmortem findings of three cases.
These findings were subsequently confirmed
many tipea 113 In a review by Bermett et
al of the Atlanta epidemic, they reported
autopsy findings in 17 patienta dying of
acute methanol intoxication with the CNS
abnormalities limited to “cerebral edema
with meningeal and subarachnoid hemor-
thage.,”

In 1965, Erlanson et all reported the
cases of four patients who had undergone
days after ingeating methanol despite vigor.
ous therapy including vasopressor drugs and
positive pressure respiratory support. In all
three the brain showed edema and diffuse
grayish-red discoloration with large hemaor-
rhages in the basal ganglia (especially puta-
men) and upper brain stem. The fourth
patient, a 41-year-old woman, is of particu-
lar interest for she recovered from the acute
intoxication without any significant anoxia
and at no time required respiratory support
or vascpressor drugs. She was apparently
normal at the time of discharge and lost to
follow.up until 114 years later when she
diedofbrond:opnamonia.?oaﬁnoﬁenex-

amination revealed multiple u

M&&ML%
putamina with glial proliferation ne
croscopicaily., g to Erlanson et ally
similar postmortem findings were described
by Orthner? who considers them typical of
methanol poisoning. Thus, although the mo-
tor abnormalities found in our patient repre-
sent a unique clinical sequelae of methanol
intoxication, a possible neurapathologic sub-
strate for such findings has been document-
ed previously.

Interestingly, methnnol intoxication in
children is extremely rare, with no patient
less than 19 years of age documented, ak
though Bennett et al® state the age range of
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patients.- in the Atlanta epidemic was 10 to
78 years. This, no doubt, reflects the usual
reason {or methanol ingestion as a substitute
alcoholic beverage,

The beneficial effects to our patient of
levodopa were gratifying, Substantial clini-
cal improvement without adverse side effocts
has been maintained over seven montha
The basia for this improvement, as in classic
Parkinson's disease, is cutrently unknown,
but attributed to effects on the dopaminergic
nemrens of the asal

Knowlec!ge of the potentisl dangem of

patients imown to have survived the acute
stage of methanol intoxication, with or with-
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out visual sequela, may bring to light fur-
ther eovidemca of this toxin's damaging
effects on the brain.
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