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Abstract

Aim: Methemoglobin (MetHDb) is an abnormal form of the hemoglobin molecule and is at the top of the list of
reasons to consider in severe central cyanosis. The most common cause of methemoglobinemia among toxins
is local anesthetics used in high doses. The case is here presented of postoperative methemoglobinemia due to
administration of prilocaine as a local anesthetic for scalp mass excision.

Presentation of case: A 43-year old, 70 kg female was scheduled for scalp mass excision by the Plastic
Surgery Dept. The anaesthesia history of the patient was normal and 20mL of 2% prilocaine was
administered subcutaneously as local anesthetic. During the operation, which lasted approximately 55
minutes, no additional medication was administered. At 1-hour postoperatively, the saturation values of the
patient fell and she was admitted to the Intensive Care Unit (ICU) for monitoring. She was tachycardic,
restless, had seizure-like tremors, and her lips were mildly cyanotic. Saturation values did not increase
despite the administration of 100% oxygen. High methemoglobinemia levels (12.6%) were determined, so 2
mg/kg oral methylene blue was administered and improvement was seen within 2 hours.

Discussion / conclusion: The symptoms in patients with acquired methemoglobinemia are the result of
an acute impairment in oxygen delivery to tissues, which does not allow sufficient time for compensatory
mechanisms to function. Acute acquired methemoglobinemia should be considered in patients who have been
administered local anesthetic and show signs of cyanosis.

Keywords: methemoglobinemia, prilocaine, anesthesia
1. INTRODUCTION application with prilocaine during a mass

Methemoglobinemia (MetHb) occurs when the excision on the scalp.

ferrous form of iron (Fe™) is converted to the
ferric state (Fe™) by oxidation in normal
conditions in hemoglobin. There are two types
of MetHb; congenital and acquired. The
congenital type may develop due to cytochrome
b5 reductase deficiency, cytochrome b5

2. CASE PRESENTATION

A 43-year old, 70 kg female was scheduled for
scalp mass excision by the Plastic Surgery Dept.
She had no operation with/without anesthesia
before. She was monitored and 20mL of 2%
prilocaine was administered subcutaneously as

deficiency, hemoglobin M disease, and patients
with  decreased enzymatic reduction of
methemoglobinin ~ (metHb) are  mostly
asymptomatic despite life-long cyanosis. The
acquired type usually occurs on the withdrawal
of medications (dapson, benzocaine, lidocaine,
prilocaine) or agents that cause an increase in
the production of methHb (2-4). However, the
concentration is maintained below 1% by the
intra-erythrocyte reductive system (cytochrome-
b5 reductase enzyme system) (2).

The case is here presented of a patient with
methemoglobinemia due to local anesthetic
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local anesthetic. Masses of 4x3 and 2x2 cm
were totally excised. Fasciocutaneous flap was
prepared laterally on the defect and advanced on
the major defect. Hemostasis was achieved and
the operation was terminated after appropriate
closure. Removed materials were sent to
pathology and reported as trichilemmal cyst.
During  the  operation, which lasted
approximately 55 minutes, no additional
medication was administered except for local
anesthetic. At 1-hour postoperatively, the
saturation values of the patient fell and she was
admitted to the Intensive Care Unit (ICU) for
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monitoring. She was tachycardic, restless, had
seizure-like tremors, and her lips were mildly
cyanotic. Firstly local anesthetic toxicity was
considered but the dose applied was under the
toxic dose. We thought that tremor may be due
to hypothermia but her temperature was 36.7°C.
The vital signs Were; blood
pressure=115/75mmHg, heart rate=110/minute,
saturation= 86%. Saturation values did not
increase despite the administration of 100%
oxygen. Arterial blood gas values were;
pH:7.46, pCO02:25.8mmHg, pO2:95mmHg,
sat:94%, lactate:19mg/dL, MetHb level:12.6%.
Neurology consultation was requested as the
patient had seizure-like tremors, but these were
not evaluated as convulsions and there were no
additional  suggestions. Methemoglobinemia
was considered in this case because the patient
had cyanosis but no history of cardiac or
respiratory pathology and there had been
prilocaine use with high methemoglobinemia
levels. A single dose of 2 mg/kg oral methylene
blue was administered to the patient and
improvement was seen within 2 hours. Control

blood gas values were; pH:7.39,
pCO2:38mmHg, p02:175mmHg, sat:99%,
lactate:3mg/dL, MetHb:1.1%. When the

physical examination findings and blood gas
values were within normal normal limits, the
patient was transferred to the Plastic Surgery
ward.

3. DISCUSSION

An increase of MetHB, which is normally less
than 1% of total hemoglobin (Hb) and has no
oxygen carrying capacity, can cause tissue
hypoxia, lactic acidosis and death in severe
cases by shifting the oxyhemoglobin
dissociation curve to the left.

Methemoglobinemia should be considered first
in cyanotic patients who have no evidence of
circulatory or respiratory system pathologies
(1). Early symptoms include palpitations, gray
or blue colour change of the skin, lips and nail
beds, headache, tachycardia, fatigue, dyspnea
and lethargy (4, 5). The most common clinical
symptom is peripheral cyanosis, which occurs
when the level of metHb is >1.5 g dL-1. Tissue
hypoxia starts at 35% and at values above this,
severe cyanosis occurs. When the level of
MetHb reaches >70%, neurological disorders
develop that can progress as far as coma and
this condition is fatal (6). MetHb, which is the
result of contact with oxidant substances (drug,
food, chemical substance) in normal healthy
individuals, is kept below 1.5-2% by the metHb
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reductive system (cytochrome-b5 reductase
enzyme system) in erythrocytes. Met-
hemoglobinemia occurs when the balance
between oxidation and reduction is increased by
oxidants, decreasing the reduction capacity, or
when it is impaired by the presence of abnormal
hemoglobin (7). Prilocaine is a widely used
local anesthetic that can cause
methemoglobinemia with a metabolite of o-
toluidine. The half-life of prilocaine is
approximately 55 minutes and metHb may
occur 20-60 minutes after ingestion (1).

Therapeutic doses of prilocaine (1-2 mg/kg)
cause MetHb at levels that are generally too low
to cause cyanosis, and as the dose increases, the
risk of methemoglobinemia increases. However,
there have been reports in literature, as in our
case, of the development of methemoglobinemia
after therapeutic doses (8).

Acute methemoglobinemia has been shown to
occur mainly due to an increase in metHb
formation due to the intake of various
exogenous agents. These may occur with
overdosage doses or poisonings, as well as with
standard dose treatments, which can be seen
especially in cases of partial deficiency of
cytochrome b5 reductase. Infants and premature
neonates are particularly sensitive to the
formation of methemoglobinemia, as they have
only 50-60% of adult red cell cytochrome b
reductase activities. Therefore, the cases
reported in literature have been mostly
paediatricc cases, especially infants (8,9). In the
current case, there was no genetic screening for
methemoglobin susceptibility.

Even if the pO2 values are normal in arterial
blood gas, methemoglobinemia should be
strongly considered in patients with cyanosis.
The resulting hypoxia can not be corrected with
an increased oxygen supply (5). In
asymptomatic patients with a MetHb level lower
than 20%, improvement usually occurs by
discontinuing the drug, and no additional drug
treatment is required. If the patient is
symptomatic or the level of methHb is higher
than 20%, specific treatment should be
considered quickly. In treatment, methylene
blue (100-200 mg oral or 1-2 mg / kg
intravenous) and vitamin C (300-1000 mg
divided doses) are given (10). Although the
metHb levels (12.6%) in the current case were
not very high, methylene blue was administered
as the patient had tremors resembling
convulsions, cyanosis and dyspnea, and was
unconscious .
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4., CONCLUSION

Acute acquired methemoglobinemia should be
considered in patients who have been
administered local anesthetic and show signs of
cyanosis. This must be considered a medical
emergency and treatment must be applied
without delay.
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