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Abstract: 
Introduction: Pseudocholinesterase deficiency is a genetic or 
acquired alteration in the metabolism of choline esters such as 
succinylcholine. Case description: A 70 years old female patient 
(body weight 48 kg, height 157 cm) was admitted to the hospital 
for microlaryngeal surgery. The preoperative interrogation revealed 
no significant personal or family history of adverse reaction to 
anesthetics. ASA classification is III. We performed a general 
anesthesia with intubation to the patient. Fentanyl 0.25 mg, propofol 
150 mg and succinylcholine 70 mg were administered for anesthesia 
induction. After intubation 2% sevoflurane was used for anesthesia 
maintenance. The patient was unresponsive to external stimuli for 
40 min since the end of the operation. Tree hours after operation, the 
patient had totally recovered from paralysis and tracheal tube was 
removed. Four days after operation the patient was discharged from 
hospital with no special discomfort. Discussion: Reduced plasma 
cholinesterase activity may occur as a result of inherited, acquired 
defects or iatrogenic causes. If the acquired defects are excluded low 
butyrylcholinesterase enzyme (BChE) activity is usually considered to 
be caused by mutations in butyrylcholinesterase gene (BCHE). There 
is no specific treatment for butyrylcholinesterase deficiency and the 
mainstream is to maintain ventilatory support until succinylcholine 
is metabolized out of the myoneural junction and neuromuscular 
function recovers. Transfusion of fresh frozen plasma is also viable. 
Conclusion: There is no specific treatment for plasma cholinesterase 
deficiency. The best and safest way is to let the patient recover 
spontaneously. Mechanical ventilation support is very important.
Key words: Pseudocholinesterase deficiency, paralysis, ventilatory 
support

Introduction
Butyrylcholinesterase also known as pseudocholin-
esterase, serum cholinesterase, plasma cholinester-
ase, and false cholinesterase was so named due to 
its ability to hydrolyze butyrylcholine faster than 
other esters.1 Pseudocholinesterase is produced in 
the liver and found in most tissues, with the excep-
tion of red blood cells. The presence of pseudo-
cholinesterase in the body has been established for 
well over half a century. Although potential func-
tions of this enzyme are debated to this day, its role 
in the metabolism of choline esters is universally 
recognized.
Pseudocholinesterase deficiency is a genetic or 
acquired alteration in the metabolism of choline 
esters such as succinylcholine, mivacurium, and 
ester-linked local anesthetics. The most described 
consequence of pseudocholinesterase deficiency in 
the literature is prolonged paralysis and apnea after 
administration of succinylcholine or mivacurium. 
The latter drug is no longer produced in the United 
States but is used elsewhere in the world. Less fre-
quently described are adverse outcomes with the 
use of ester local anesthetics, particularly chloro-
procaine. Individuals can live their entire lives with 
pseudocholinesterase deficiency and not experi-
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ence any untoward health effects, and the presence 
of the genetic defect is not realized until one is 
exposed to succinylcholine or mivacurium.2

Pseudocholinesterase deficiency, whether inher-
ited or acquired, is an important concept to 
understand for providers that administer succinyl-
choline, including anesthesia, intensive care unit 
(ICU), emergency department, and perioperative 
personnel. We must appreciate basic concepts of 
genetics, genetic testing, and pharmacogenetics to 
make informed choices about our plan of care. We 
must also be able to extract what diseases, condi-
tions, or medications would cause alterations in 
a patient’s enzyme activity and make thoughtful 
choices about our care based on this information.
Genetically inherited pseudocholinesterase defi-
ciency is typically regarded as an autosomal reces-
sive trait, although it does not adhere to the tradi-
tional definition completely. Pseudocholinesterase 
deficiency is associated with the butyrylcholines-
terase or BChE gene and is located on the long arm 
of chromosome 3 at 3q26.1-26.2. It is a relatively 
short piece of genetic material, making DNA test-
ing for the deficiency fairly feasible.3

Case report
Cholinesterase is produced by liver and released 
into plasma. It is involved in the hydrolysis of 
ester bonds in muscle relaxants like succinylcho-
line and several other drugs. It is reported in the 
case prolonged recovery from paralysis caused by 
cholinesterase deficiency in a woman who was not 
diagnosed so preoperatively.
A 70-year-old female patient (weight 48 kg, height 
157 cm), ASA III, was admitted to our hospital for 
microlaryngeal surgery. The preoperative evalua-
tion revealed no significant personal or family his-
tory for adverse reaction to anesthetics. A general 
anesthesia was scheduled for this patient. Fentanyl 
0.25 mg, propofol 150 mg and succinylcholine 70 
mg were administered for anesthesia induction. 
After intubation 2% sevoflurane was used for 
anesthesia maintenance. The operation finished 
successfully within 15 min. The vital signs had 
been stable during the operation.
The patient was mostly unresponsive to external 
stimuli for 40 min since the end of the operation. 
As our hospital did not have a peripheral nerve 
stimulator, it was hard to accurately assess the 
extent of neuromuscular blockade. We had to 

keep stimulating the patient and observed the reac-
tion. Hemodynamic became hypertensive because 
patient starts waking up, but was not able to move. 
During the time of recovery we used intermit-
tent sedation with propofol 50 mg as needed to 
stabilized patients hemodynamic. We used 2 units 
of fresh frozen plasma. One hour and 30 minutes 
after operation, the patient coughed when endotra-
cheal tube suction. Two hours after operation the 
tidal volume of the patient still could not reach 5 
ml/kg. Three hours after operation, the patient had 
recovered from paralysis and tracheal tube was 
removed. Four days after operation, the patient was 
discharged home without special discomfort.

Discussion
When prolonged neuromuscular blockade happens, 
a systematic review was necessary to perform. 
First of all, which kind of neuromuscular relaxant 
was used? Non-depolarizing or depolarizing, the 
total dosage, the time of use. In this case, we had 
used succinylcholine as muscle relaxant during 
induction. Succinylcholine is commonly used in 
the surgical rapid-sequence intubation because of 
its quick effect and short duration of action.4 The 
onset of muscle relaxant after intravenous injection 
occurs in about 1 min. After a single intubating 
dose, a complete recovery normally occurs in about 
10–12 min. It is hydrolyzed by plasma cholinester-
ase.5 Reduced plasma cholinesterase activity may 
occur as a result of inherited, acquired defects or 
iatrogenic causes.6 Low BChE activity is associ-
ated with hepatic and renal diseases.7,8,9,10,11,12,13,14 If 
the acquired defects are excluded, low BChE activ-
ity is usually considered to be caused by mutations 
in butyrylcholinesterase gene (BCHE).15 BChE 
deficiency is an autosomal recessive trait. The most 
important variants are the atypical (A-variants), the 
Kalow (K-variants), the fluoride (F-variants) and 
the silent variants. In the White population, the A- 
and K-variants are the most common.16,17,18,19,20

There is no specific treatment for butyrylcholines-
terase deficiency and the mainstream is to maintain 
ventilatory support until succinylcholine is metabo-
lized out of the myoneural junction and neuromus-
cular function recovers. Transfusion of fresh frozen 
plasma is also viable. Once a patient was suspected 
with plasma cholinesterase deficiency, the follow-
ing measures could be very important: first of all, 
mechanical ventilation with sedation is necessary 
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until succinylcholine is completely metabolized; 
secondly, succinylcholine must be avoided; thirdly, 
test of plasma cholinesterase level of the patient 
and his/her family members is need. We did not 
manage to measure the plasma cholinesterase level 
of the patient because she refused to do the test.

Conclusion
There is no specific treatment for plasma cholin-
esterase deficiency. The best and safest way is to 
let the patient recover spontaneously. Mechanical 
ventilation support is very important. Transfusion 
of fresh frozen plasma is also viable.
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