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ABSTRACT: 
Methemoglobinemia should be considered in all cyanotic patients who remain unresponsive to 

oxygen therapy. Severe methemoglobinemia is a life-threatening condition and, if untreated, may 

result in death. Early diagnosis and appropriate antidotal treatment are crucial in treating this 

emergency situation. 
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INTRODUCTION: 

Hemoglobins can be classified into two 

groups: those capable of binding oxygen 

(O2; normal hemoglobins) and those 

incapable of binding O2 

(dyshemoglobins).Methemoglobin 

represents the oxidized form (Fe3+-Hb of 

hemoglobin, which is incapable of carrying 

oxygen 

[1]. Acquired methemoglobinemia can result 

from exposure to a wide range of drugs and 

chemicals, including nitrites and other 

oxidants. Signs and symptoms of 

methemoglobinemia, which may correlate 

with measured methemoglobin level, 

include headache, tachypnea, cyanosis, and 

changes in mental status. Arterial blood gas 

and pulse oximeter measurements offer 

limited diagnostic help and may be 

misleading. We report a case of 

methemoglobinemia in a chemical effluent 

treatment plant cleaner, who was diagnosed 

and treated as acquired methemoglobinemia 

within an hour and thus lethal outcome was 

avoided.The evidence to support the 

diagnosis was obtained through physical 

examination and successful treatment with 

methylene blue.  

 

 

CASE REPORT: 
A 27 year-old man was brought to MGM 

Hospital Emergency Room with complaints 

of tachypnea and dizziness while at 

work.Our patient had no notable history of 

orthopnea,chest pain, palpitations, or any 

other systemic illness. He was a cleaner at 

chemical effluent treatment plant and history 

of  working without appropriate protective 

gear was given by the co-workers. On 

arrival at the emergency room, our patient’s 

lips were pale grey,his nail beds were 

cyanotic (Figure 1). Vital signs at 

presentation were as follows: pulse rate, 90 

beats/min;respiratory rate, 30breaths/min; 

and blood pressure,120/80mmHg. Bilateral 

breath sounds were clear on auscultation of 

his chest. His blood samples appeared 

chocolate brown; the color did not change 

when oxygen was given through a 

facemask(Figure 2).On 10L/min of 

supplemental oxygen, pulse oximetry 

showed a saturation of 80%, and arterial 

blood gas analysis showed a partial pressure 

of O2 [PO2] of 154mmHg (80 to 

105mmHg) and O2 saturation level [SO2]of 

99%. Electrocardiography showed diffuse 

ST depression, although his cardiac enzyme 

levels were within the normal range. 
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Patient was initially treated with 100% 

oxygen through non-rebreather mask, 

followed by endotracheal intubation with 

mechanical ventilation,however,the 

symptoms worsened with an increasingly 

bluish appearance of the hands, feet, and 

lips, as well as 

deterioration of consciousness. Antidotal 

therapy with 100mg 1% methylene blue 

was administered intravenously over 10 

minutes. The clinical condition improved 

dramatically within 30 minutes, along with a 

gradual resolution of the cyanotic 

discoloration. Three hours after the 

methylene blue injection, the patient was no 

longer cyanotic.  

 
 

 
 

 
 

DISCUSSION: 

Methemoglobinemia is a rare cause of 

cyanosis which should be promptly 

recognized and treated urgently. Some cases 

of acquired methemoglobinemia may result 

from exposure to certain chemicals The 

symptoms of methemoglobinemia can range 

in severity from dizziness to coma. Patients 

may present with cyanosis when the 

methemoglobin concentration reaches levels 

of approximately 10% of the total 

haemoglobin level [2]. In normal 

circumstances, the enzyme nicotinamide 

adenine dinucleotide-methemoglobin 

reductase reduces methemoglobin to 

hemoglobin, preventing the accumulation of 

methemoglobin. If this usual mechanism is 

overwhelmed by exogenous oxidative stress, 

acquired methemoglobinemia ensues. A 

second enzymatic pathway uses 

nicotinamide denosine dinucleotide 

phosphate and nicotinamide adenosine 

dinucleotide phosphate-methemoglobin 

reductase, which is important for the 

antidotal effect of methylene blue when 

administered exogenously [3]. Patients with 

methemoglobinemia tend to present with a 

more serious condition than anemic patients, 

who show a similar reduction in oxygen-

carrying capacity due to a leftward shift in 

the oxyhemoglobin dissociation curve [4]. 

Profound cyanosis incompatible with the 

degree of respiratory distress, especially 

where cyanotic symptoms are unresponsive 

to oxygen therapy, should raise the 

suspicion of methemoglobinemia. This 



Mehta P. et al. 

650 
International Journal of Medicine and Allied Health Sciences | 2015 | Vol 7 | Issue 2    E-ISSN: 2348-3229  

www.ijmahs.com 
 

diagnosis is supported by the chocolate-

brown coloration of blood samples obtained 

from the patient, and the diagnosis may be 

confirmed by the results of CO-

oximeter.Nitrites and aniline derivatives 

have been reported to be among the 

chemical agents that most commonly cause 

methemoglobinemia [5]. The onset of 

methemoglobinemia occurs usually within 

20 to 60 minutes of chemical exposure, 

although the clinical evolution is difficult to 

predict concerning these toxic agents. 

Generally, 10% to 15% methemoglobin 

saturation produces obvious cyanosis 

[6].Methemoglobin concentrations of 50% 

to 60% impair oxygen delivery, resulting in 

depressed mental status,metabolic acidosis 

and tachypnea,as observed in the case of our 

patients.The difference between oxygen 

saturation measured by the pulse oximeter 

and blood gas analysis led us to consider the 

possibility of dyshemoglobinemia. 

The oxygen saturation measured by pulse 

oximetry typically presents values of around 

80% in patients with methemoglobinemia 

[7]. When patients have significantly 

elevated methemoglobin levels (>20%),the 

pulse oximeter falsely indicates high levels 

of oxygen 

saturation. Arterial blood gas analysis may 

also be initially deceptive, because the 

partial pressure of O2, as a measure of 

dissolved oxygen, is normal. Thus, 

extrapolation of this figure to predict the 

expected oxygen saturation will provide a 
falsely elevated result. The best definitive 

diagnostic test is multiple wavelength 

COoximetry,an in vitro spectrophotometric 

method that is capable of differentiating 

between oxy-, deoxy-, meth-and 

carboxyhemoglobin [7].In the case of 

patients diagnosed with 

methemoglobinemia, 

the optimum treatment is adequate oxygen 

delivery and appropriate antidotal therapy. 

Methylene blue is indicated as the first-line 

antidotal therapy for patients with severe 

methemoglobinemia. Although successful 

treatment with plasma exchange therapy, 

hyperbaric oxygen therapy and ascorbic acid 

has also been reported, these therapies 

should be considered as second-line 

treatments for patients unresponsive to 

methylene blue. As the 

methemoglobin level falls, the most severe 

signs and symptoms will be the first to 

resolve. As observed in our patients, 

symptoms of dyspnea and depressed mental 

status subsided within 30 minutes of 

methylene blue injection.Cyanosis usually 

resolves somewhat later, after the levels of 

methemoglobin have fallen to below 

1.5g/dL. The initial dose of methylene blue 

is 1 to 2mg/kg intravenously.If symptoms of 

hypoxia fail to subside, the same dose may 

be repeated within 1 hour [8].Methylene 

blue is an effective reducing agent for 

patients with acquired induced 

methemoglobinemia. When used in the 

proper dose, its onset 

of action is rapid and adverse reactions are 

limited. 

 

CONCLUSIONS: 
Methemoglobinemia should be considered 

in all patients with cyanosis who are 

unresponsive to oxygen therapy.Rapid 

diagnosis and early intervention with 

antidotal therapy should prevent a fatal 

outcome.The treatment of choice is 

intravenous methylene blue infusion, which 

should be available in all emergency 

departments.As prevention is better than 

cure,not only is provision of appropriate 

protective gear important but sensitization 

amongst the workers about their safety at 

work and strictness to adhere to the rules of 
the company should be made compulsory to 

prevent fatal outcomes. 
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