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Severe methemoglobinemia caused by prilocaine:

A rare case report
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Abstract

Hemoglobin is a molecule found in erythrocytes that transports oxygen to tissues. Methemoglobin, a form of hemo-
globin that can no longer bind oxygen, is formed when the ferrous iron in normal hemoglobin becomes ferric iron as a
result of oxidation due to various kinds of oxidative stress. Methemoglobinemia can be congenital, however, exposure
to toxins is more often the cause. Local anesthetics can occasionally cause methemoglobinemia, and the potential ef-
fects increase with combined or excessive use. Prilocaine-induced methemoglobinemia has been reported, though it
is rare. Presently described is the case of an adult case of methemoglobinemia, which developed following a prilocaine
injection for fibromyalgia pain. Methylene blue treatment and adjuvant therapy resulted in recovery. This case report
serves as a reminder that that prilocaine can be a cause of adult-acquired methemoglobinemia. Methylene blue treat-
ment and adjuvant therapy consisting of infusions of 100% oxygen and 0.9% sodium chloride administered promptly

can prevent potentially severe toxic effects.
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Hemoglobin (Hb) is a molecule found in erythrocytes that
enables the transport of oxygen to tissues. To maintain
this function, the iron in its structure must be in the ferrous
(Fe**) form. The ferrous iron in normal Hb can become ferric
iron (Fe***) as a result of oxidation due to various oxidative
stresses, resulting in the formation of methemoglobin (me-
tHb). Because MetHb cannot efficiently transport oxygen, the
Hb-oxygen dissociation curve is shifted to the left [1]. Various
mechanisms in an organism can reduce metHb. The effect
of cytochrome b5 methemoglobin reductase, which is de-
pendent on reduced nicotine adenine dinucleotide (NADH),
known as NADH-diaphorase, is the primary mechanism to
convert metHb to Hb. Other adjuvant mechanisms involve
ascorbate and reduced glutathione [2]. Under physiological
conditions, metHb does not exceed 2% to 3% of total Hb.
Acute conditions of 20% to 30% can be tolerated in individ-
uals without anemia; however, a metHb level of >70% can be
fatal [3]. The observation of blue-gray cyanosis unresponsive
to oxygen therapy in a clinical setting is important.

Methemoglobinemia may develop due to hereditary or ac-
quired causes, however, acquired methemoglobinemia is
more common. Several chemical agents and drugs have been
reported as a cause of methemoglobinemia. These include
nitrites, nitrates, chlorates, quinines, aminobenzene, nitro-
benzenes, nitrotoluenes, phenacetin, chloroquine, dapsone,
phenytoin, sulfonamides, and local anesthetics [1]. Prilocaine
is often used as a local anesthetic. Prilocaine-induced met-
hemoglobinemia is rare [3]. Presently described is a case of
methemoglobinemia in an adult, which developed after prilo-
caine was administered for fibromyalgia pain, and subsequent
recovery with methylene blue and adjuvant therapy.

Case Report

A 32-year-old female patient was admitted to the emergen-
cy department with complaints of dyspnea, cyanosis in the
lips and hands, dizziness, headache, palpitations, shivering,
tinnitus, and paresthesia (Fig. 1). The patient had received
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injections of prilocaine for local pain due to fibromyalgia 10
hours prior to presentation (900-1000 mg prilocaine). The pa-
tient presented with central cyanosis and a blood pressure of
135/80 mmHg, a pulse rate of 101/rhythmic per minute, and
a respiratory rate of 28 per minute. The other system exam-
inations yielded normal findings: Hb value of 12.8 g/dL, he-
matocrit value of 36%, mean corpuscular volume of 86 fl, leu-
kocyte count of 7900/mm?3, and a platelet count of 284.000/
mm?. Other routine biochemical examinations revealed no
abnormalities. Electrocardiography demonstrated a nor-
mal sinus rhythm. An arterial blood gas test indicated a pH
of 7.30, a pO, of 78 mmol/L, sO, of 77%, pCO, of 35 mmol/L,
HCO, of 20 mmol/L, and a metHb value of 45%. Pulse oxim-
etry determined a 77% oxygen saturation level. An infusion
of 0.9% sodium chloride (NaCl) (100 mL/hour) was initiated,
as well as oxygen with a 10 L/min mask, however, the cyano-
sis persisted and the patient was monitored in the intensive
care unit of the department of internal medicine. To treat the
methemoglobinemia, 1.5 mg/kg 1% methylene blue was ad-
ministered by intravenous bolus for 5 minutes. Following that,
a 30 mL 0.9% NaCl push was administered. The patient’s com-
plaints resolved within 1 hour of emergence; the cyanosis in
her hands and lips as well as her other symptoms regressed.
No hypotension or arrhythmia developed during follow-up. A
second-hour arterial blood gas test revealed a pH of 7.40, pO,
of 84 mmol/L, pCO, of 34 mmol/L, and an sO, level of 98%. The
metHb level had regressed to 0.3%. The patient recovered in
terms of general medical condition and was discharged with
a full recovery (Fig. 2).

The patient provided written, informed consent for the publi-
cation of this report and the use of images.

Discussion

Methemoglobinemia generally occurs in adults due to toxic
exposure, and pharmaceutical drugs constitute a large por-
tion of these causes. Local anesthetics can occasionally cause
methemoglobinemia, particularly in combination [4]. It has
been reported that methemoglobinemia may develop as a

Figure 1. Visible cyanosis in the fingers before treatment.

Figure 2. Regression of cyanosis after treatment.

result of the use of local anesthetic creams, especially in new-
borns and infants [5]. Methemoglobinemia induced by local
anesthetics may also be seen in adults; however, prilocaine-in-
duced cases are rare [3]. Prilocaine at therapeutic doses (1-2
mg/kg) may cause limited methemoglobinemia without cya-
nosis. The maximum safe dose of prilocaine in a single injec-
tion is 8 mg/kg (maximum 600 mg) [6]. In this case, 900-1000
mg prilocaine had been administered, which greatly exceed-
ed the recommended limits.

The effects of local anesthetic methemoglobinemia can in-
clude seizures, respiratory failure, myocardial infarction,
shock, coma, hypoxic encephalopathy, and death. In a retro-
spective study of methemoglobinemia cases, it was reported
that most patients with a metHb value of >8% were symp-
tomatic [6]. The biological half-life of prilocaine is 55 minutes;
methemoglobinemia can develop within 20-60 minutes [7].
Methemoglobinemia should be taken into consideration in
the differential diagnosis of patients who present with cya-
nosis and normal circulatory and respiratory system findings.
Under physiological conditions, metHb typically represents
<1% of Hb and does not exceed 2% to 3%. Disturbance of the
balance between oxidation and reduction may raise concen-
trations above normal levels [8]. Exposure to oxidant agents
may cause methemoglobinemia, even in healthy individuals.
Ordinarily, the metHb concentration is maintained due to the
effect of cytochrome b5 methemoglobin reductase, which is
found in red blood cells. In some circumstances, the compen-
sation mechanism does not work properly and as a result of
an increased metHb level and reduced delivery of oxygen, the
oxyhemoglobin dissociation curve shifts to the left [8, 9].

Mild cases may be asymptomatic, but severe cases can lead
to cyanosis, tachypnea, tachycardia, hypotension, confusion,
and even death. Cyanosis may be present at varying levels
and disparate presentation. A blood metHb level of >10% of-
ten results in evident peripheral cyanosis, and tissue hypoxia
and generalized cyanosis are seen at a metHb level of 35%.
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A metHb level approaching 70% may lead to a coma, and if
not treated, potential death [9, 10]. In our case, a metHb level
of 45% was observed following an injection of prilocaine to
relieve fibromyalgia pain. The patient had dyspnea, cyanosis
of the lips and hands, dizziness, headache, and palpitations.
The metHb level and clinical findings were consistent with the
findings in the literature.

The first precaution to take after development of methemo-
globinemia following exposure to a chemical agent or drug is
to prevent further exposure to the agent. Although a metHb
level of 20% can be tolerated, clinical symptoms may appear
and worsen as the level increases [11]. Methylene blue, ascor-
bic acid, and riboflavin have been advised as treatment alter-
natives. The risk of death is greater in patients with a metHb
level =70. In these cases, hyperbaric oxygen therapy is advised
[1]. However, methylene blue is the first treatment suggestion
in all circumstances. A slow intravenous dose of 1-2 mg/kg can
quickly activate the NADPH-metHb reductase enzyme system
[1]. Response to treatment should be evaluated quantitatively
based on the decrease in metHb in 1-2 hours as well as clini-
cal findings. The conversion of metHb into hemoglobin upon
methylene blue administration generally starts in 15-60 min-
utes [10]. It should also be kept in mind that methylene blue
can also be a rare cause of methemoglobinemia [12]. In this
case, we administered 1.5 mg/kg of 1% methylene blue solu-
tion to the patient intravenously using a 5-minute infusion.
Concomitantly, we administered 100% oxygen and 0.9% NaCl
treatment. A rapid decrease in the metHb level was observed
in 1 hour.

Conclusion

Methemoglobinemia should be considered in patients with
inconsistent oxygen saturation and pO, values and cyanosis
following minimally invasive interventions. Prilocaine, a local
anesthetic, is a very rare cause of adult-acquired cases of met-
hemoglobinemia. Prompt adjuvant therapy with infusions of
100% oxygen and 0.9% NaCl as well as methylene blue can
prevent toxic effects and result in full recovery.

Informed Consent: Informed consent was obtained from the pa-
tient.

Conflict of Interest: None declared.

Financial Disclosure: This research did not receive any specific
grant.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept - AK,, M.S.; Design - AK,,
M.S.; Supervision — AK, M.S.; Funding - M.S.; Materials - A.K.,, M.S,;
Data collection &/or processing - AK., M.S.; Analysis and/or inter-
pretation - AKK., M.S,; Literature search — AK, M.S.; Writing - AK.,
M.S.; Critical review - AK., M.S.

References

1. Cefalu JN, JoshiTV, Spalitta MJ, Kadi CJ, Diaz JH, Eskander JP, et
al. Methemoglobinemia in the operating room and intensive
care unit: early recognition, pathophysiology, and manage-
ment. Adv Ther 2020;37(5):1714-23. [CrossRef]

2. Siendones E, Ballesteros M, Navas P. Cellular and molecular
mechanisms of recessive hereditary methaemoglobinaemia
type II. J Clin Med 2018;7(10):341. [CrossRef]

3. Kaymakci A, Glven S, Arpacik M, Sahin C, Esen HK, YildizT. The
Evaluation of the Patients with Methemoglobinemia Due to
Prilocaine. Haydarpasa Numune Med J 2019;59(4):351-54.

4. Park KK, Sharon VR. A review of local anesthetics: minimiz-
ing risk and side effects in cutaneous surgery. Dermatol Surg
2017;43(2):173-87. [CrossRef]

5. Kuiper-Prins E, Kerkhof GF, Reijnen CG, van Dijken PJ. A
12-day-old boy with methemoglobinemia after circumcision
with local anesthesia (lidocaine/prilocaine). Drug Saf Case
Rep 2016;3(1):12. [CrossRef]

6. Kilicli E, Aksel G, Akbuga Ozel B, Kavalci C, Suveren Artuk D.
Cost of beauty; prilocaine induced methemoglobinemia. Turk
J Emerg Med 2016;14(4):185-7. [CrossRef]

7. Lunenfeld E, Kane GC. Methemoglobinemia: sudden dyspnea
and oxyhemoglobin desaturation after esophagoduodenos-
copy. Respir Care 2004;49(8):940-2.

8. Vu S, lams A, Blomkalns A. Neutropenia, hypoxia, and the
complexities of emergency medicine: a case of dapsone-in-
duced methemoglobinemia. J Emerg Med 2019;56(4):e47-9.

9. Alanazi MQ. Drugs may be induced methemoglobinemia. J
Hematol Thrombo Dis 2017;5:1-5. [CrossRef]

10. Abhilash KP. Methemoglobinemia: when to suspect and how
to treat. Curr Med Issues 2019;17:125-8. [CrossRef]

11. David SR, Sawal NS, Hamzah MNS, Rajabalaya R. The blood
blues: a review on methemoglobinemia. J Pharmacol Phar-
macother 2018;9(1):1-5.

12. Yamaji F, Soeda A, Shibata H, Morikawa T, Suzuki K, Yoshida
S, et al. A new mutation of congenital methemoglobinemia
exacerbated after methylene blue treatment. Acute Med Surg
201 8}5(2):1 99-201. [CrossRef]


https://doi.org/10.1007/s12325-020-01282-5
https://doi.org/10.3390/jcm7100341
https://doi.org/10.14744/hnhj.2019.38247
https://doi.org/10.1097/DSS.0000000000000887
https://doi.org/10.1007/s40800-016-0033-9
https://doi.org/10.5505/1304.7361.2014.79990
https://doi.org/10.1016/j.jemermed.2018.12.020
https://doi.org/10.4172/2329-8790.1000270
https://doi.org/10.4103/cmi.cmi_55_19
https://doi.org/10.1002/ams2.335



