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Introduction - Methanol is a colorless

and highly toxic liquid similar to ethanol in
odor and taste. Methanol intake can lead

to severe metabolic acidosis, loss of vision,
permanent neurological damage, and death.
Case report - We report a case of a
19-year-old female patient who had no
known disease history. A large portion of
her back was covered in spirits for back pain
and kept on for 2 days. Cranial magnetic
resonance imaging (MRI) on the 5th day
showed hyperintense pathologic signal
changes in the T2 sequence without contrast
enhancement in the bilateral frontal cortical-
subcortical regions and basal ganglia.
Following neurological examination of the
patient, she was found to have bradymimia,
marked resting tremor, bradykinesia, and
dystonia on the right upper and lower
extremities. Our case is important because
it is the only case where parkinsonism
developed as a result of acute transdermal
methanol intoxication.

Keywords: transdermal, methanol,
intoxication, parkinsonism

Akut parkinsonizmus transdermalis
metanolmérgezés kévetkeztében: Elsé
beszamolé
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Bevezetés - A metanol szintelen és erdsen
meérgez6 folyadék, ami szagaban és izében
az etanolhoz hasonlé. A metanol bevitele
sulyos metabolikus acidézishoz, latasvesztés-
hez, maradandé neuroldgiai karosodashoz
és halalhoz vezethet.

Esetismertetés - Egy 19 éves nébeteg ese-
térél szamolunk be, akinek anamnézisében
nem szerepelt semmilyen betegség. A hatanak
nagy részét hatfajas miatt alkohollal borftot-
tak be, amit 2 napig rajtatartottak. A koponya
magneses rezonancias képalkotasa (MRI) az 5.
napon a T2 szekvenciaban kontrasztfokozddas
nélkuli hiperintenziv kéros jelvaltozast mutatott
a kétoldali frontalis corticalis-subcorticalis
régiokban és a bazalis ganglionokban. A beteg
neuroldgiai vizsgalatat kovetéen a jobb felsd
és also végtagokon bradymimia, kifejezett
nyugalmi tremor, bradykinesia és dystonia

volt kimutathato. Esetink azért fontos, mert
ez az egyetlen olyan beszamolo, ami akut
transdermalis metanolmeérgezés kovetkezté-
ben kialakult parkinsonizmust ismertet.

Kulcsszavak: transdermalis, metanol,
mérgezés, parkinsonizmus

ethanol is a colorless and highly toxic liquid simi-

lar to ethanol in odor and taste. It can be used com-
mercially in varnish, lacquer, the textile industry, paints,
and antifreeze fluids. Methanol is not noticed by users
in counterfeit alcoholic beverages. Exposure may occur
through oral intake, inhalation, or absorption through
the skin'. Methanol intake can lead to severe metabolic
acidosis, loss of vision, permanent neurological damage,
and death. Computed tomography (CT) and magnetic
resonance imaging (MRI) may show toxic effects due
to methanol intake. Putaminal necrosis and subcortical

white matter lesions are the most common findings®. Our
case is interesting because it is the first in the literature to
show that signs of parkinsonism developed as a result of
transdermal methanol intoxication.

Case report

A 19-year-old female patient who had gone through nor-
mal developmental stages from birth and who had no
known disease history was covered in spirit across a large
area of her back for back pain. The spirits were kept on
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her back for 2 days. She
was admitted to the emer-
gency department with
complaints of headache,
nausea, vomiting, and
she was lethargic. The
patient’s Glasgow coma
score (GCS) was 11/15.
The hemogram, bioche-
mistry, and coagulation
parameters were normal.
Ammonia was detected as
114 pmol/L (normal range
18-87 pmol/L), D-dimer
was 11.100 pg/L (normal
range 0-583 pg/L), and
fibrinogen was normal.
Systemic metabolic acido-
sis with a high anion gap
and high osmolar gap was detected in arterial blood gas.
Blood acetyl salicylic acid and acetaminophen levels were
normal. The blood methanol level could not be measured,
but it was found that the spirit on the back was methanol.
No pathology was detected following lumbar puncture ex-
amination of the patient. Cranial computed tomography
(CT), thorax CT, pulmonary CT angiography, transtho-
racic echocardiography, and abdominal ultrasonography
(USG) were normal. The patient’s neurological status
worsened and she was intubated and admitted to the inten-
sive care unit. Hemodialysis was started, and ethyl alcohol
was started as an antidote. Sodium bicarbonate treatment
was given for metabolic acidosis. In addition, thiamine and
folic acid were added to the treatment. On the second day
of hospitalization, cranial CT showed diffuse symmetrical

o

Figure 2. Bilateral frontal cortical-subcortical pa-
thological signal changes and lentiform fork signs
were observed on cranial MRl taken on the 5th day
of hospitalization

Figure 1. On the second

day of hospitalization,
cranial CT showed hy-
podensity in the bilateral
lentiform nucleus

hypodense pathological density areas in the bilateral fron-
tal lobe subcortical white matter and lentiform nuclei on
both sides (Figure 1). Cranial MRI on the 5th day showed
hyperintense pathologic signal changes in the T2 sequence
without contrast enhancement in the bilateral frontal corti-
cal-subcortical regions and basal ganglia (Figure 2). Cra-
nial MRI was performed at annual follow-ups. However,
no change was observed in the MRI findings. The patient
was discharged on the 30th day of her admission after the
end of the intensive care and inpatient service follow-up.
Upon discharge, her neurological examination results were
normal, except for a significant resting tremor and postural
tremor on the right side. Detailed eye examinations per-
formed by ophthalmologist did not reveal any pathology.
In the first year of outpatient examination, she had dysar-
thria, aprosodia, bradimimia, and prominent bradykinesia,
as well as rigidity and dystonia in the right upper and lower
extremities (Video 1 can be seen on the homepage of Clin-
ical Neuroscience: elitmed.hu). Levodopa treatment was
started and levodopa dose was increased up to 750 mg/day
but the patient did not benefit from the medication. No side
effects were observed during levodopa treatment period. In
the fourth year of follow-up, the patient is being followed
closely without medication.

Discussion

Methanol is used as a fuel additive and as a pioneer in the
production of plastics, formaldehyde, acetic acid, and ex-
plosives. Exposure may occur by inhalation of methanol
vapor, absorption of methanol-containing solutions from
the skin, or oral intake. The metabolites of methanol are
formaldehyde and formic acid and are more toxic than
methanol®. Formic acid selectively inhibits the activity
of mitochondrial cytochrome oxidase, leading to adeno-
sine triphosphate (ATP) depletion and the death of retinal
and optic nerve neurons®. Intoxication results in severe
metabolic acidosis and severe neurological sequelae. Sei-
zures, stupor, and coma can result from the consumption
of high doses’. In the early stages of methanol intoxica-
tion, drowsiness, confusion, headache, nausea, abdomi-
nal pain, ataxia, and visual impairment may be observed,
which is similar to the result of ethanol intoxication. After
a latent period of 12-24 hours (the period in which me-
thyl alcohol is metabolized to more toxic formaldehyde
and formic acid), visual impairment secondary to late
formic acid and lactate-induced optic nerve necrosis or
demyelination may occur> . The clinical manifestations
of Parkinson’s-like symptoms tend to occur immediately
after the acute effects of methanol have improved and
progress much faster than in Parkinson’s disease. Metha-
nol-induced parkinsonism develops due to high doses of
or chronic exposure to methanol’ . Cranial CT may show
hypodensity in putamen; MRI shows bilateral putaminal
necrosis, T2 hyperintense white matter lesions that may
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Table 1. Summary of cases reported in the literature due to transdermal methanol intoxication

Age Sex Complaints GCS  Art. Adminis-  Reason for Exposure time Results of Clinical
pH  tered fluid use imaging course
Kahnetal”? 8m M LOC N/A 6,50 Methanol Cough 2 times 12 N/A Exitus
(1979) hours each
Soysaletal.™® 51y F LOC 3/15 7,10 Spirit Headache Short massage Normal CT Exitus
(2007) for 2-3 days
Karaduman 47y FO  LOC, blurred 7/15 7,16 Spirit Ankle injury 2 days MRI: Bilateral Vision
et’? al. (2009) vision putaminal loss
necrosis
Iscanetal?® 54y F LOC 6/15  N/A  Spirit Pain inthe 7 hours CT: Symmet-  Vision
(2013) legs rical putami-  loss
nal necrosis
Sahinetal?” 60y F LOC 10/15 7,18 Spirit Paininthe 2 hours Normal CT Normal
(2013) legs, OA
Hizarcietal?? 57y M  Nausea, 15/15 7,11 Spirit Muscle One and a half Normal CT Normal
(2015) blurred pain hours and MR
vision
Uca et al? 68y M  LOC blurred 11/15 7,18 Spirit Knee pain  N/A Normal CT Vision
(2015) vision, and MRI loss
weakness
Doganetal? 59y M Blurred 15/15 7,10 Spirit Knee pain 10 hours Normal CT Normal
(2016) vision, and MRI
weakness
Bal et al.® 19m F Vomiting, 6/15 6,89 Spirit Soft tissue 3 days CT: Edema Exitus
(2016) seizure damage and SAH
Karaogluet® 52y M  Vomiting, 15/15 7,08 Spirit Cough 4 hours CT: Wasnot  Normal
al. (2017) blurred made
vision
Vural (2019)¥ 34y F Vomiting, 13/15 7,10 Spirit Knee and 6 hours N/A Normal
LOC back pain
Oguzetal®*® 58y F Vomiting, 15/15 7,19 Spirit Knee pain  N/A N/A Normal
(2019) diplopia

LOC: loss of consciousness, N/A: not available, OA: osteoarthritis, SAH: subarachnoid hemorrhage

show subcortical confluence, cerebellar involvement, dif-
fuse cerebral edema, optic nerve necrosis, and cerebral
and intraventricular hemorrhage® '*'2. In addition, MRI
may show a lentiform fork sign, which is a radiological
description that must first be investigated for metabolic
acidosis". Ethanol and fomepizole may be used as anti-
dotes for the treatment of methanol intoxication; ethanol
is a competitor for dehydrogenase enzyme. It is known
that the affinity of ethanol for the alcohol dehydrogenase
enzyme is 10-20 times higher than of methanol. It is used
to prevent the conversion of methanol to toxic metabo-
lites. Fomepizole is an alcohol dehydrogenase inhibitor.
This prevents the conversion of methanol into more toxic
metabolites. Gastric lavage, sodium bicarbonate, folic
acid, and hemodialysis are also used as treatments® 1416,
In the literature, 12 cases of acute transdermal metha-
nol intoxication have been reported. Cases occurred in

people between 24—68-years-old. Nine of the cases de-
veloped due to the application of spirits for pain in vari-
ous parts of the body. One of the cases was an 8-month-
old boy, and an other was a 52-year-old man who had
a cough and had alcohol applied to his chest. One case
was admitted to the clinic for acidosis as a result of the
application of spirits due to the development of redness
and swelling at the site of intramuscular injection in a
19-month-old baby girl. Clinical and imaging findings
varied according to the duration of exposure to methanol
and the width of the site of administration. Six of these
cases were discharged following a normal examination,
after which three had bilateral optic atrophy and visual
loss'”%. The other three cases resulted in death.

With COVID-19, the demand for alcohol-based hand
rubs (ABHRs) has suddenly increased and many coun-
tries have expanded the laws to facilitate their production.
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In addition to the increase in the production of ABHR
commercially, the production of individual hand disinfect-
ants has also become widespread. Of potential concern
is where ‘methylated spirits’ is substituted for ethanol or
isopropyl alcohol®. A tragic example is the case of poi-
soning in Iran after ingesting methanol in illegal alcoholic
beverages to ‘prevent’ COVID-19, in which about 700
people died and more than 2,000 case became severely
toxic?’. Therefore, methylated spirits should not be used
in ABHRs, not only because of the risk of toxicity from
ingestion, but also from inhalation and skin exposure.

The transdermal methanol intoxication cases in the
literature with three additional studies®*° can be found
in Table 1.

Our case is important because it is the only case in
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which parkinsonism developed due to acute transdermal
methanol intoxication.

Conclusion

In complementary and alternative medicine, plant extracts
and liquids containing methanol can be used because they
have anti-inflammatory and analgesic effects. However,
in some countries, methanol can be sold for industrial use
without government supervision. Because methanol has
serious toxic and irreversible effects, its use must be gov-
erned by state control and subject to special permits.
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