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Methanol intoxication: a case report and

review of the literature

Wei-Chi Ho, Chic-Kuang Lin, Tzy-Yen Chen,
Shi-Ming Chow, Kwo-Sheun Chen

Methanol intoxication in human is a potentially lethal poisoning

characterized by a latent period with subsequ(;nt development of vi-

sual impairment, conscious disturbance, abdomen pain. A 36-year-old

male patient was admitted because of nausea, vomiting, epigastralgia

, general weakness 24 hours after ingestion of one bottle of un-

known quality of alcoholic beverage. Physical examination showed a

conscious male with mild tenderness over epigastric area with nor-

mal blood pressure and respiratory rate. Laboratory data including

3 were all in normal range initially. But 4 hours later, he experienced
: dyspnea, blurred vision, bilateral leg soreness, with Kussmaul’s respi-
' ration. The arterial blood pH was 7.065, pCO; 8.2 mmHg, bicar-
bonate 2.3 meq/l. Sudden onset of coma and cardiopulmonary arrest
with bilateral fixed dilated pupils 20 minutes later. Methanol /level
96.5 mg/dL. was noted on the second day. '

methanol toxicity focuses on three major issues:
Introduction 1. prevention of methanol conversion to its toxic

metabolites 2. correction -of metabolic acidosis 3.

Methanol is easily available as a solvent.
Lethal poisoning may due to inadvertent expo-

1 sure, such as spilling concentrated solvents onto
1 the skin, or consciously abused, such as inhaling

fumes or drinking solutions®.

1 Symptoms of methanol poisoning may be
. delayed for 1 to 72 hours due to methanol is

nontoxoic itself. A latent period is needed for

being metabolized to formaldehyde and formic
acid which is responsible for metabolic acidosis

§ and toxication of methanol. The treatment of

elimination of methanol and its toxic metabo-
lites®*”. In Taiwan, methanol intoxication has
been reported in inadvertent -ingestion of
methanol substituted for ethanol. We present a
fatal case of methanol intoxication and review
the literature.

Case report

A 36 year-old male with a history of alco-
hol abuse was admitted to ER with complaints
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of nausea, vomiting with some blood clot, epi-
gastric pain, dizziness and headache 24 hours
after ingestion of a bottle of unknown quality
of alcoholic beverage. Physical examination re-
vealed a clear conscious, grossly normal appear-
ance with mild tenderness over epigastric area,
blood pressure 120/80 mmHg, respiratory rate
16/min and, pulse rate 85/min. Laboratory data
including BUN, creatinine, electrolyte,
hemoglobin, amylase, white blood cell count were
all in normal range initially except abnormal
transaminase (AST 136, ALT 66). 4 hours later,
however, he experienced dyspnea, blurred vision,
bilateral leg soreness and Kussmaul’s respiration.
The blood sample was taken again by that time
and arterial blood showed pH 7.065, pCO, 82
mmHg, bicarbonate 2.3 meq/L; sugar 120 mg/dL,
sodium 142 mmol/L, potassium 4.3 mmol/L,
chloride 95 mmol/L, BUN 12 mg/di, creatinine
16 mg/dl, AST 119 TU/dL, ALT 55 1U/dL, an-
ion gap 48 was calculated. Sudden onset of un-
conscious and cardiopulmonary arrest with bilat-
eral dilated, fixed pupil happened 20 minutes
later, but he was successfully resuscitated with
fluid, bicarbonate, epinephrine, external cardiac
massage, intubation with mechanical ventilation.
Then he was transferred to medical intensive
care unit. At medical ICU, DM, lactic acidosis,
sepsis, alcoholic ketonacidosis, uremia, ethanol,
methanol intoxication was taken into considera-
tion for different diagnosis of high anion gap of
metabolic acidosis. No ketone was found in
urine. Lactic acid 254 mg/dl, ethanol level <10
mg/dl were noted. Blood methanol level was
sent to other laboratory due to inadequate
equipment at our hospital. Hemodalysis was
considered for persistant severe metabolic acisosis
which was difficult to correct. However, severe
hypotension (BP around 80/40 mmHg) although
with adequate fluid and high dose of dopamine
make hemodialysis impossible.

Serum methanol level up to 96.7 mg/dL

was noted on the second hospitial day more than
48 hours after withdraw his ingestion. Patient
expired on the 4th hospital day.

Discussion

A alcoholic patient, may conceal the inges-
tion of an ethanol substitute or may be unable
to provide a history of his ingestion. The symp-
toms of methanol intoxication, such as nausea,
‘vomiting, abdominal pain, dyspnea, hyperventila-
tion and conscious disturbance may not be easily
to differential from the symptoms of drunk. In
Taiwan, many cases of methanol intoxication
have reported, as methanol is easily available and
inexpensive.

Methanol in its pure form is a colorless,
volatile, nontoxic, odorless liquid. Methanol has
been used as an ecthanol substitute for over a
century. It can be absorbed from the gastroin-
testinal tract mucosa, the skin or by inhalation.
Intoxication has been reported in those three form

6.7 peak level occur from 30

Q)]

of absorption
minutes to 4 hours after ingestion

Small quantity of methanol are eliminated |
by the lung and kidneys. Diuretics can not en-
hance the elimination. Bulk of methanol is elim-
inated by oxidation to its toxic compounds.
Formaldehyde and formic acid (especially the
later) are the toxic metabolites.

Pathophysiology‘

Methanol intoxication occurs reproducibly
only in humans, primates, and certain folate-de-
ficient nonprimates. Methanol and ethanol share
the common metabolic pathway. The hepatic en-
zyme alcohol dehydrogenase converted methanol
to formaldehyde and aldehyde dehydrogenase
oxidizes formaldehyde into formic acid.
Formaldehyde administered intravenously to a §
monkey, had a half life of 1.5 minutes®. The §
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metabolism of formic acid is the fdlate-depen-
dent rate-limiting step in the detoxication of
methanol.

Formate accumulation was primarily re-
sponsible for the metabolic acidosis. This has

& been demonstrated in many studies in monkeys

; (8), unless hypotension with lactate formation

(3)

Sign and symptoms

_ Methanol intoxication has a characteristic
f ‘ latent period before onset of clinical symptoms

$ ud signs. The symptoms occur between 12 and

: 24 hours after ingestion but may appear as early
- as 1 hours or delay as late as 72 hours, de-
pending on the level of alcohol dehydrogense
and the coingsetion of ethanol. Initial symptoms
(epigastric pain, nausea, vomiting) was noted

about 18-24 hours after methanol ingestion of

& methanol in our patient. The clinical symptoms

are almost limited in the CNS, gastrointestinal
tract, and eyes. Blurred vision, decreased visual
b acuity, photophobia, are the most common com-

W plaints, "like being in a snowstorm" was a fre-

quently quoted description in the patients(l'g). The
CNS symptoms includ inebriation, lethargy,
headache, vertigo, delirium, Kussmaul’s respira-
tion, inspiratory apnea, coma, terminal opistho-
. tonus and seizure. About 50% of victims had
nausea, vomiting. Excruciating upper abdominal
pain was complained in about 60% of the pa-

& tients in two large epidemics(”. In the present

i case, gastointestinal tract symptoms including
3 nause, vomiting, epigastraglia was the initial
1 complaints, then follow with headache, blurred
i :, vision, dizzness. When Kussmaul’s respiration
k present, the patient’s condition shock down very

| L quickly.
1 Ocular signs include fixed and dilated
. pupil, optic disk hyperemia, retinal edema. De-

'i myelination of the optic nerve secondary to in-

hibition of axoplasmic flow is the postulated
mechanism of ocular toxicity(lo).The imaging of
bilateral putaminal hemorrhage necrosis, cerebral
and intraventricular hemorrhage, cerebellar
necrosis and diffused cerebral edema have been
described as sequelae of severe methanol intoxi-
cation"""™, Cerebral edema, putamen necrosis,
brain hemorrhage demonstrated by CT scan in
a review study of methanol intoxication showed
the incidence of at least 15/45, 7/45, 6/45, re-
spectively(m\. Systemic heparinization during
hemodyialysis may contribute to the hemorrhage
U2 An elevated serum amylase level was fre-
quently reported and pancreatic necrosis was
confirmed in 13 of 17 autopsies in the Altanta
epidemic. It was also noted (serum amylase: 321
U/L on hospital 2nd day) in our patient.

Laboratory data reveals high anion gap
metabolic acidosis and a significant increase in
the osmolar gap. Coingestion of ethanol also in-
crease the osmolar gap. However, one should
quantitate the contribution by ethanol to the
osmole gap. One way of accomplishing this is to
include a term by ethanol (EtOH) in the equa-
tion for calculated osmolality.

Osme, =2 Na*+ BUN/2.8+ glucose/18+

EtOH/4.6"

High anion gap metabolic acidosis (serum pH
7.065, bicarbontae 2.3 meq/L, anion gap 48) was
measured in our patient.

Treatment

The treatment of methanol include three
major issues: prevent methanol conversion to its
toxic metabolities, correct the metabolic acidosis,
eliminate the methanol and its toxic metabolities
(2456 Ethanol has approximately 10 times
greater affinity for alcohol dehydrogenase than
methanol. Thus, the administration of ethanol to
prevent methanol conversion is a well-known

measure of treatment of methanol intoxication.
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Methanol level greater than 20 mg/dL, methanol
intake greater than 30 ml or 04 ml/kg, or evi-
dence of metabolic acidosis’ or abnormalities in
vision, are the absolute indications for treatment

@5 Serum ethanol

with' ethanol administration
concentration should be maintained over 100 mg
/dL, then alcohol dehydogenase could be maxi-
mally occupied by ethanol and very little
methanol is metabolized.

The administration of ethanol can be by
intravenous or by oral route. The loading dose is
06 g/kg. Maintenance infusions of ethanol de-
pend on the drinking history of the patient.
Ethanol is also be easily dialyzed, so closely
monitoring of levels are needed to adjust the
maintenance infusion rate to maintain level
around 100 mg/dL. Intravenous ethanol solutions
are not commercially available in Taiwan. If
oral ethanol therapy is difficult (e.g. ileus after
shock in the present case), absolute (95%) alco-
hol, may be diluted to a 10% solution by the
way of IV-tubing with micropore filters'.

Folate is an important cofactor in the
detoxication of methanol. Primates have decreased
hepatic store of folate and less dihydrofolate

(15 Some investi-

reductase activity than rodents
gators suggest that folate supplements be included
in treatment of patient. Fifty mg of folic acid
or folinic acid IV every 4 hours for several
days has was recommended.

4-methyl pyrazole (4-MP) is a competitive
inhibitor of alcohol dehydrogenase. In animal
experiment, 4-MP slow the metabolism of
methanol to their toxic metabolites. Controlled

clinical studies are under way(l’z)

. It is still un-
available in Taiwan now.

Severe metabolic acidosis may leading to
myocardio-depression and decrease systemic vas-
cular resistance'®. But many investigations
demonstrated no significant effect of severe
acidosis on myocardial contractility and sodium

bicarbonate seem to have no significant effect on

intramyocardial pH in animal model™”. Although
some authors suggest the administration of
sodium bicarbonate for correction of metabolic
acidosis, there are no definitive role and indica-
tions on treatment of methanol intoxication.
Sodium biacarbonate was administrated for cor-
recting the metabolic acidosis in our -patient, no
obivous improvement was got.

Methanol and its toxic metabolities are low
molecular weight and are easily dialyizd.
Hemodialysis or peritoneal dialysis is useful in
removal of them, but the former is superior. The
indications for hemodialysis include evidence of
metabolic acidosis which is difficult to correct
with bicarbonate, ingeétibn of more than 30 ml
of methanol (the minimal lethal dose), serum
methanol level greater then 50 mg/dl, evidence
of visual impairment or abnormalities on fun-
doscpoic examination and alteration in mental
status. Dialysis should be continued until the
serum methanol fall below 25 mg/d1(2’6). As
mentioned above, heparinization during
hemodialysis may contribute brain hemorrhage,
the use of systemic heparinization during
hemodialysis in treatment of methanol intoxica-
tion should minimized™®. Ethanol is also easily
dialyized, ethanol level during hemodialysis
should be closely monitored and be kept greater
than 100 mg/dl. Hemodialysis was certainly
considered in the present case, but uncorrectable
hypotension (systolic blood pressure <80 mmHtg)
even with high dose of inotropic agent making
it impossible.

Lacking of accurate history of methanol
ingestion, rapid disorientation of patient’s condi-
tion, and unable to performed hemodialysis due
to severe hypotersion contribute the death of this
patient. The outocome in patients with methanol
intoxication does not depend on initial serum
methanol level only, the interval between inges-
tion of methanol and institution of treatment and

the level of metabolic acidosis are also important
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] , determining factors. The treatment should not be
; delayed when methanol intoxication is suspected.
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