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Case Report  

A rare case of congenital methemoglobinemia in pregnancy 
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INTRODUCTION 

Methemoglobin, is a dyshemoglobin which has decreased 

affinity to bind to oxygen. The literature related to 

methemoglobinemia is sparse.1 Orphanet has put it in the 

list of rare diseases.2 Oxidative stress in patients with 

methemoglobinemia leads to excess production of free 

radicals that causes damage to cellular membranes and 

DNA.3 It is of two types- congenital and acquired.3  

Congenital type is rare as compared to acquired. 

Congenital methemoglobinemia occurs due to deficiency 

of NADH methemoglobin reductase enzyme.3 It is 

inherited as autosomal recessive.4 It has two clinical 

subtypes, Type 1 - in which, there is only cyanosis and 

Type 2 - which has severe neurological manifestations 

with cyanosis.5 Acquired methemoglobinemia occurs due 

to exposure to oxidizing drugs like acetaminophen, anti-

convulsant, nitrofurantoin, nitrites, anti-malarial drugs and 

nitrates from contaminated water.6  

CASE REPORT 

A 23-year-old Primigravida with 38 weeks of gestation 

registered and immunised at private hospital, was admitted 

in RGMC with complaints of pain in abdomen. She was 

prepared for emergency LSCS i/v/o meconium-stained 

labour. On OT table, her SPO2 was 84% on multipara 

monitor. After removing all artifacts and administration of 

oxygen, saturation did not improve. Patient was vitally 

stable and clinically asymptomatic, despite low oxygen 

saturation.  So, after obtaining a high-risk consent, patient 

underwent emergency LSCS.  

LSCS was done under general anaesthesia with help of 

fentanyl, thiopentone, succinyl choline. General 

anaesthesia was maintained by using sevoflurane and 

succinyl choline. LSCS was uneventful, but due to reduced 

oxygen saturation it became a high-risk case and was 

shifted to ICU post-operatively and kept on ventilatory 

support.  
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ABSTRACT 

When iron in haemoglobin is replaced from Fe+2 (ferrous) to Fe+3 (ferric), it leads to formation of methemoglobin. 

Normal levels of methemoglobin are <1%. This is maintained by redox balance between activity of NADH 

methemoglobin reductase enzyme and amount of oxidised hemoglobin. When levels of methemoglobin are increased, 

it leads to methemoglobinemia. Methemoglobin has less affinity to bind to oxygen & results in left shift of oxygen–

hemoglobin dissociation curve. As most of the cases of congenital methemoglobinemia are asymptomatic, it is often 

diagnosed first time during pregnancy. Here we report a case, Primigravida with 38 weeks of gestation posted for 

emergency LSCS i/v/o meconium-stained liquor, who had SPO2 of 84%, was clinically asymptomatic, vitally stable 

and with ABG, CXR, ECG and 2DECHO normal. Efforts to find out the cause of reduced oxygen saturation led to 

diagnosis of rare hemoglobinopathy, methemoglobinemia. 
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Figure 1: Dark coloured blood. 

 

Figure 2: Peripheral cyanosis. 

Urgent physician opinion was taken. ABG showed PaO2 

of 94% mmHg, PaCO2 of 32% mmHg, HCO3- of 24 

mEq/l and pH of 7.42. CXR was done, it was normal. ECG 

showed sinus rhythm. 2DECHO showed LVEF of 60% 

and rest normal.  All investigations turned out to be 

normal, which led to suspicion of hemoglobinopathy. The 

only significant finding during LSCS was, blood was 

darker coloured than normal and patient had peripheral 

cyanosis. 

Haematologist opinion was sought and serum 

methemoglobin levels were sent, it came out to be 9% 

(Normal <1%). So, diagnosis of congenital 

methemoglobinemia was made. This was treated with 

tablet Vitamin C BD for 2-3 months. Ventilatory support 

was gradually weaned off and patient was extubated on 

day 3. 

Being genetic, newborn was also screened, result came out 

to be negative. Patient had good post-operative recovery; 

saturation was in the range of 82-85% on room air. Patient 

was vitally stable, clinically asymptomatic and was 

discharged on D10. On follow-up, Sr. methemoglobin 

levels were 8%. 

DISCUSSION 

Normally small amount of hemoglobin is oxidised 

continuously, which leads to formation of methemoglobin. 

It is converted back to hemoglobin via NADH 

methemoglobin reductase enzyme.  Deficiency of this 

enzyme leads to congenital methemoglobinemia.7 In 

acquired methemoglobinemia, patient develops 

methemoglobinemia after exposure to oxidant drugs like 

acetaminophen, anti-malarial drugs, nitrites, dapsone etc. 

in which, rate of oxidation of hemoglobin is exceeds rate 

of reduction by NADH methemoglobin reductase.8  

Methemoglobinemia leads to hypoxia which leads to 

uteroplacental insufficiency. This leads to increased risk of 

anemia, threatened abortion, oligohydramnios, intra-

uterine growth retardation (IUGR), preterm labour, 

preeclampsia and abruption.9 

Clinical features of methemoglobinemia depends upon 

percentage of methemoglobin in blood.10 Concentration 

<3% produces no symptoms, 3-5% concentration is 

associated with greyish skin colour, 5-15% concentration 

causes cyanosis and dark coloured blood, concentration of 

15-30% is associated with headache, fatigue, dyspnoea, 

dizziness and syncope.10 Higher concentration of 30-50% 

results in tachypnoea, metabolic acidosis, cardiac 

arrythmias, seizure and coma.10,11    

Mild cases are treated with tablet Vitamin C, two times a 

day for 2-3 months. It is a reducing agent which causes 

decrease in amount of methemoglobin.10 Moderate to 

severe cases are treated with injection methylene blue 1 

mg/kg in 500 ml NS transfused over 30 mins.10 It acts by 

activating NADH methemoglobin reductase enzyme, 

which causes reduction of methylene blue to methylene 

leucoblue, which results in non-enzymatic transformation 

of methemoglobin to normal hemoglobin.10 Cases with 

Glucose 6 phosphate deficiency where methylene blue is 

contra-indicated and in resistant cases, treatment options 

include hyperbaric oxygen and exchange transfusion.10 

A case report by Kelkar VP illustrated primigravida with 

congenital methemoglobinemia (Methemoglobin -19.5%) 

was managed with vitamin C and oxygen therapy, 

underwent LSCS, had good post-operative recovery.7  

A case report by Verma S illustrated that a gravida 2 

patient posted for LSCS had decreased oxygen saturation 

(66-70%) on OT table, later diagnosed as 

methemoglobinemia, required no treatment was required 

as she was totally asymptomatic.3 Patient underwent 

LSCS, had post-operative recovery.     

A case report by Dudhe M illustrated primigravida with 

k/c/o of methemoglobinemia underwent LSCS i/v/o early 

signs of abruption and fetal distress, after administration of 

injection methylene blue as methemoglobin levels were 

44%. She had good post-operative recovery.10   

Pregnancy is a stressful event, due to which levels of 

methemoglobin rises during pregnancy. It is often 

diagnosed first time during pregnancy, because most of the 

cases are asymptomatic and patient becomes symptomatic 
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when methemoglobin levels becomes more than 30% in 

blood. 

CONCLUSION 

Any patient with decreased oxygen saturation and 

cyanosis who is vitally stable and clinically asymptomatic, 

if cardiac workup is normal, suspicion of 

methemoglobinemia should be always kept in mind. For 

optimum management, clinical features, Sr. 

methemoglobin levels, maternal wellbeing, foetal 

wellbeing and mode of delivery should be taken into 

account. 
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