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Preoperative care includes a clinical examination before invasive or non-invasive interventions for anaesthesia/analgesia and is the 
responsibility of the anaesthesiologists. Methemoglobinemia should be considered, as well as cardiac, pulmonary, and peripheral 
circulatory disorders in patients with central cyanosis and low oxygen saturation despite treatment with sufficient oxygen during 
anaesthesia. Methemoglobinemia is a serious clinical condition, associated with increased blood methemoglobin levels characterized 
by clinical signs, such as cyanosis and hypoxia due to lack of oxygen-carrying capacity. Here, we present our anaesthesia management 
in a patient with unnoticed congenital methemoglobinemia during preoperative evaluation, in whom clinical signs of methemoglo-
binemia developed after local anaesthesia administration before the surgery.
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Introduction

Preoperative evaluation is a clinical examination prior to anaesthesia/analgesia that would be performed for invasive or 
non-invasive procedures and is under the responsibility of anaesthesiologist (1). A safe anaesthesia management is only 
possible by precise and detailed preoperative evaluation (2).

Methaemoglobinaemia should be considered in the diagnosis of patients with central cyanosis and low oxygen saturation 
despite adequate oxygen therapy during anaesthesia. Methaemoglobinaemia is a serious clinical condition that presents 
itself with increased blood methaemoglobin concentration and is characterized by clinical symptoms such as cyanosis and 
hypoxia due to lack of adequate oxygen supply to the tissues (3). Methaemoglobin results from oxidation of iron in the 
haemoglobin molecule into ferric form (Fe+3) from ferrous form (Fe+2) (4-6). Increased methaemoglobin, which has no 
ability to deliver oxygen, shifts the oxyhaemoglobin dissociation curve to the left and leads to impaired tissue oxygenation. 
Methaemoglobinaemia may be either congenital or more often acquired. Congenital form is divided into two as Type I and 
Type II. Type I erythrocyte form is divided into two as endemic homozygote or heterozygote and has non-life-threatening 
clinical symptoms. Type II generalized form is the fatal form that presents itself with severe mental retardation and growth 
retardation and is unresponsive to treatment (4, 7-9). While some chemicals, drugs and anaesthetic substances trigger ac-
quired methaemoglobinaemia, they may worsen clinical symptoms such as hypoxia and cyanosis in asymptomatic patients 
with congenital methaemoglobinaemia.

In the present case report, anaesthesia management in a patient with unrecognized congenital methaemoglobinaemia dur-
ing preoperative evaluation and his clinical picture associated with methaemoglobinaemia developed after local anaesthetic 
administration before the surgery are presented.

Case Presentation

A 25-year-old, 85 kg male patient, who underwent preoperative anaesthesia examination for septorhinoplasty, had no his-
tory of anaesthesia in the past. His physical status was considered to be ASA I. On his physical examination, presence of mild 
cyanosis of fingertips and around the tongue and lips was considered normal.



After obtaining informed patient consent, sedation was pro-
vided in the recovery room using 0.03 mg kg-1 midazolam 
via IV route, and the patient was transferred to the operat-
ing room and underwent standard monitoring (ECG, NIBP, 
SpO2). During monitoring, preoxygenation was initiated 
with 100% O2 at a flow rate of 10 L min-1 for 4 min; his heart 
rate was 80 beats min-1, blood pressure was 110/50 mmHg, 
and SpO2 was 96%. Anaesthesia induction was performed 
using IV fentanyl (1 µg kg-1) and thiopental (5 mg kg-1). He 
had no problem during mask ventilation. After administering 
rocuronium bromide (0.6 mg kg-1) via IV route for neuro-
muscular block, he was intubated using No. 8 endotracheal 
tube (Kendall Curity, Tracheal Tube, Tyco Healthcare Group, 
Thailand). Anaesthesia maintenance was provided with 2%-
3% sevoflurane and 40% O2 + 60% N2O. Ten mL of 0.5% 
bupivacaine mixed with 0.25 µg adrenaline (Marcaine® 0.5%, 
Astra Zeneca PLC Pharmaceutical Trade Co. Ltd. Istanbul, 
Turkey) was injected into the nasal area, where the surgical 
procedure would be performed. Surgical procedure was de-
layed as the cyanosis became remarkable on the fingers and 
lips of the patient and as SpO2 reduced to 80% following the 
injection of local anaesthetic. Primarily checking the techni-
cal reasons that might cause reduction in SpO2, the location 
of endotracheal tube and whether both lungs were ventilated 
equally were confirmed by auscultation. Arterial blood gas 
analysis of the patient, of whom SpO2 value (SpO2: 82%) 
was not increased despite ventilation with pure oxygen, re-
vealed that PaO2 was 299 mmHg, PCO2 was 30.7 mmHg, 
and pH was 7.43. Moreover, methaemoglobin concentration 
of the patient was 24.3% on CO-oximetry analysis (ABL 700 
Series, Blood Gas Analyser, Radiometer, Cophenagen, Den-
mark), which is routinely performed in our clinic in addition 
to blood gas analysis. When blood sample was obtained from 
the patient and waited for a while, it was observed that blood 
colour turned into chocolate-brown. After obtaining blood 
sample from the patient, of whom the diagnosis of methae-
moglobinaemia was verified both clinically and by laboratory 
findings, methylene blue (IV, 1 mg kg1) (Methylene Blue 
Injection U.S.P, Vulcan Laboratories PVT. Ltd, India) and 
ascorbic acid (IV, 300 mg day-1) were administered. SpO2 
value was rapidly increased and reached to the level of 94%-
95% approximately half an hour after the administration of 
methylene blue. Repeated arterial blood gas analysis revealed 
that pH was 7.45, PaO2 was 556 mmHg, and PCO2 was 29.1 
mmHg, and methaemoglobin concentration was found to be 
5.5%. Septorhinoplasty surgery was allowed and methae-
moglobin concentration was determined to be 1.1% at the 
end of surgery, which lasted for 3 hours. The patient was ex-
tubated in the operating room and transferred to the inten-
sive care unit for monitoring. While informing the patient’s 
family after the surgery, it was learned that his brother had 
been diagnosed with hereditary methemoglobinemia and was 
always keeping methylene blue at home but that the present 
patient had not been investigated for methemoglobinemia 
and the anaesthesiologist had not been informed. At the end 

of 24-h monitoring in the intensive care unit, SpO2 of the 
patient was 94% and arterial blood gas analysis revealed that 
PaO2 was 158.3 mmHg, PCO2 was 44.9 mmHg, and pH 
was 7.34, and his methaemoglobin concentration was 2.4%. 
The patient was transferred to the plastic surgery clinic and 
recommended to refer to the genetic screening centre for the 
detection of enzyme defect.

Discussion

Patients with congenital methaemoglobinaemia may either be 
asymptomatic or have a wide range of clinical picture rang-
ing from presence of central cyanosis to lethargy and coma. 
Using sulphonamides, nitrite-nitrate, phenytoin, quinine, 
and aniline-benzene derivatives may lead to methaemoglo-
binaemia in such patients. Some anaesthetic agents used in 
anaesthesia practice as well may cause asymptomatic patient 
with congenital methaemoglobinaemia to be symptomatic 
(Table 1) (10). We attributed development of methaemoglo-
binaemia in the present case, who had no history of drug use, 
to the use of 10 mL of 0.5% bupivacaine. In the literature, 
although there is no specific dose for bupivacaine to cause 
methaemoglobinaemia, there are methaemoglobinaemia 
cases developed with various concentrations of bupivacaine 
(11, 12).

In the present case, increase in methaemoglobin concentra-
tion, low SpO2 that was unresponsive to oxygen therapy, and 
remarkable cyanosis occurred following bupivacaine injec-
tion into the surgical area, which was used as a local anaes-
thetic. When such a patient is encountered, blood gas analy-
sis, in addition to standard monitoring (ECG, blood pressure 
and SpO2), should be performed by a device that is able to 
directly measure O2 and saturated haemoglobin, as well as 
methaemoglobin if possible; because, SpO2 does not reflect 
actual partial oxygen pressure value in patients with methae-
moglobinaemia. If methaemoglobinaemia is in question, ap-
proximately 85% O2 saturation is obtained in pulse oximetry 
because of red and infrared rays are absorbed equally with 
an absorption ratio of 1/1. Nevertheless, actual haemoglobin 

Table 1. Drugs that cause methemoglobinemia and are 
frequently used in anaesthesia practice (10)
• Local anaesthetic agents

 Lidocaine

 Prilocaine

 Procaine

 Benzocaine

 Bupivacaine

• Metoclopramide

• Sodium nitroprusside

• Nitrates/Nitrites

 Nitroglycerine

 Silver nitrate
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saturation is higher. At high concentrations of methaemoglo-
bin, SpO2 is misinterpreted as low when arterial O2 saturation 
is over 85% and as high when arterial O2 saturation is below 
85% (13). Simultaneous decreases in saturation and in par-
tial pressure are not parallel. Misinterpretation rate increases 
particularly in case of low saturation. For instance, PaO2 is 
lower than 65 mmHg when saturation is 90% (14). Arterial 
blood gas analysis provides great facility for the anaesthesiol-
ogist in diagnosing methaemoglobinaemia if arterial blood 
gas analyser has the property of indicating methaemoglobin 
concentration. Besides, presence of cyanosis and the cyano-
sis’s not improving with oxygen therapy despite normal PaO2 

concentration in arterial blood gas in methaemoglobinaemia 
cases is an important finding. In some cases, O2 saturation 
may decrease and may show inconsistency with PaO2 con-
centration (15). Another diagnostic tool in methaemoglo-
binaemia is the CO-oximeter. CO-oximeter is a simplified 
spectrophotometer and differentiates oxyhaemoglobin from 
deoxyhaemoglobin, methaemoglobin and carboxyhae-
moglobin by measuring light absorption at four different 
wavelengths (16, 17). In addition to laboratory detection of 
methaemoglobin concentration, there are also methods that 
could be performed rapidly at the bedside and facilitate the 
diagnosis of methaemoglobinaemia (11). It is known that the 
blood sample taken from patient turns into chocolate-brown 
with waiting or dripping the blood onto the white filter paper 
causes no colour change when contacted with atmospheric 
oxygen in case of high blood methaemoglobin concentrations 
(18). If the blood from a suspected patient turns into bright 
red-purple colour when dropped on the white filter paper 
suggests unoxygenated blood and excludes methaemoglobi-
naemia (18).

Many people with congenital methaemoglobinaemia may 
be asymptomatic with relatively high methaemoglobin con-
centrations without realizing their disease. Methaemoglobin 
concentration in normal healthy people accounts for about 
1%-2% of total haemoglobin concentration. When methae-
moglobin concentration increases to 10%, peripheral cya-
nosis develops, when it exceeds 35%, fatigue, tachycardia, 
tachypnoea, nausea, vomiting, headache, and dizziness oc-
cur, when it exceeds 55%, arrhythmia, acidosis, lethargy, and 
syncope occur, and when it exceeds 70%, this may be fatal  
(19-21). The blood methaemoglobin concentration in the 
present patient, in whom the mild cyanosis of fingertips 
and around the tongue and lips observed during preopera-
tive evaluation was considered normal, increased to 24.3% 
following local anaesthetic injection; however, the symptoms 
like fatigue, headache, dizziness, nausea, vomiting or syncope 
could not be determined as the patient was under general 
anaesthesia. Only the clinical signs such as tachycardia, cya-
nosis, and hypoxia were observed.

In the management of methaemoglobinaemia, discontinua-
tion of the agent that is considered to cause methaemoglobi-
naemia, supportive treatment, and treatment with methylene 

blue in patients with blood methemoglobin concentration 
higher than 20% are recommended. One-two mg kg-1 of 1% 
methylene blue should be administered via IV route for at 
least 5 min. The maximum total dose should not exceed 7 mg 
kg-1 in repeated administrations (22). After a single dose of 
85 mg (1 mg kg-1) methylene blue administered via IV route, 
methemoglobin concentration of the present case dramati-
cally regressed to 5.5% from 24.3%, his cyanosis alleviated, 
and no additional dose was required. Ascorbic acid as well, 
which in vitro degrades methemoglobin enzymatically route, 
can be used at a dose of 100-300 mg day-1, as was used in 
the present study (22). Exchange transfusion and hyperbaric 
oxygen are also among therapeutic options in the presence of 
severe cyanosis (22).

Conclusion

Precise anamnesis and physical examination during preoper-
ative evaluation of patients are much more important than 
routine laboratory tests and cardiovascular and pulmonary 
tests (23). In our young case who was in ASA I class and con-
sidered healthy during preoperative anaesthesia evaluation, 
presence of cyanosis that was accepted normal and subse-
quent life-threatening situation due to methemoglobinemia 
once more emphasized the importance of anamnesis and 
physical examination.
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