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Abstract

Pseudocholinesterase deficiency is an un-
common anesthetic problem relevant to
standard anesthetic drugs that once occurred
it requires systematic approach and step-by-
step management, it also implicates in pa-
tients” and his/her relatives’ future operation.
The purpose of this study is to demonstrate
clinical presentation, comprehensive manage-
ment steps, and knowledge of this pathology.
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Introduction

Pseudocholinesterase is synthesized by
liver, and found in plasma. It is responsible for
rapid hydrolysis of choline esters such as de-
polarizing muscle relaxant ;succinylcholine to
succinylmonocholine and choline, Short-acting
non -depolarizing muscle relaxant; mivacurium
allowing for recovery of muscle strengthl,2.
The activity of this enzyme can be measured
as “pseudocholinesterase activity”4,5 . There
are abnormal genetic variants of pseudocho-
linesterase enzyme responsible for prolonga-
tion of neuromuscular blockade with muta-

tions in pseudocholinesterase (PChE) gene
located on chromosome 3g26 via autosomal
recessive trait. Five known alleles are usual
(normal), atypical, fluoride-resistant, K variant,
and silent3,4,5,10. With homozygous normal
alleles possessed by 96% of the population,
and just 4% possessing at least 1 variant allele
(heterozygous variant/ homozygous variant).
By using Dibucaine, inhibit normal pseudocho-
linesterase with greater extent than the abnor-
mal enzyme, Dibucaine number5 was created.
Homozygous normal(typical) has Dibucaine
number of 70-80, Heterozygous variant(atypical)
has Dibucaine number of 50-60, Homozygous
variant(atypical) has Dibucaine number of 20-
30. “Dibucaine number” is also a measurement
of pseudocholinesterase deficiency. Heterozy-
gous variant may have only mildly prolong
paralysis unless accompanied by acquired
cause of pseudocholinesterase deficiency3,10.
Whereas, homozygous variant has much
longer paralysis. With silent variant6 means
complete deficiency of pseudocholinesterase
activity, hence has the longest paralysis of all
abnormal variantd
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Case presentation

A Thai female 39-year-old, body weight 62
ke, no known underlying disease, no history of
drug allergy, no previous surgery. She
presented with right lower quadrant abdominal
pain. CT whole abdomen revealed acute
appendicitis. The patient was scheduled for
an emergency appendectomy.

Induction was performed intravenously
with propofol 130 mg, succinylcholine 100 mg,
cisatracurium 6 mg, morphine 7 mg. Intubation
was uneventful. Vital sign was stable throughout
the operation. After 45mins the surgery was
done. Antiemetic, ondansetron 4 mg was
given to the patient. Reversal agent with
neostigmine 2.5 mg and atropine 1.2 mg was
used. After 30 mins, patient still remained
unresponsive, no spontaneous breathing,
blood pressure was stable. Train-of-four (TOF)
count was then attached to the patient,
showed 0/4. Delay emergence was now being
concerned. Patient was sent back to ward,
remained intubated, for further investigation.
Laboratory report showed normal CBC,BUN,Cr,
Electrolyte,Blood sugar,LFT,ABG,Ca,Mg,P.
Thyroid function test showed 1st diagnosis
hypothyroidism. CT brain revealed no abnormal
intracranial abnormality. Normal body
temperature was recorded. Meanwhile, patient
began spontaneous breathing and movement
3hours later after the end of the operation.
Hence, she was safely extubated with no
subsequential complication. She gave history
of gaining conscious since the end of the
operation but unable to move or breathe.
Pseudocholinesterase level was then sent for
evaluation.

Pseudocholinesterase level of this patient
showed 210 U/L (normal range= 2,879-12,669).
The diagnosis of pseudocholinesterase
deficiency was made. The patient was follow
up for postoperative mental evaluation and
delivery of information. She informed no

serious distress, able to maintain normal daily
activities, no nightmares. No known similar
history in her family.

Discussion

Pseudocholinesterase deficiency has been
linked to both genetic>** and acquired etiol-
ogy>"82101L |t possess important role in
anesthesia management from the beginning
of induction throughout the end of surgery.
During induction, giving the unpredictably
prolong duration of succinylcholine, there are
some suggestion to avoid usage of
succinylcholine in emergency intubation!!*
Giving the fact that it is a rare condition,
patients might undergo surgery unknown of
the condition if there are no prior blood exam
or suspected incident from previous surgery
of their own or their relatives. In this event,
there are recommendation for TOF monitoring??
throughout the surgery to raise awareness and
guidance of repetitive muscle relaxant.
If there are suspicions, blood exam for
pseudocholinesterase level* should be sent.
In available facilities, dibucaine number and
genetic test!® should also be evaluated.
An utmost attempts to lessen chance of
intraoperative and postoperative awareness®
should be made using anesthetic agents and
BIS monitoring. Meticulous checklists should
be completed prior to extubation®. Follow-up
for postoperative psychological evaluation and
treatment, detailed family history of similar
incident should be thoroughly documented**?>.
Conduction of blood exam for suspicious
relatives14,15 and bandage of diagnosis'* for
the patient and their relatives are crucial in
the off-chance of future surgery.

In our facility, we created a prominent
remark in patient-hospital database to alert all
staffs in future relevance. We directly informed
the patient about her pseudocholinesterase
deficiency condition, issued an official medical
note, and affirmatively instructed her to inform
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medical staff about her condition prior to
operation in all facilities. We also did
retrospective-case review in our anesthesia
department, instructed anesthetic drugs to be
avoided, neuromuscular monitoring (TOF)
steps and interpretations, mandatory sedation
along with mechanical ventilation in the event
of future-case encounter for our staffs.

Conclusions
Even though pseudocholinesterase

deficiency is an uncommon medical condition

relevant in field of anesthesia, it remains
continually reported. Recognition required
rigorous preoperative history taking, mindful
and vigilant intraoperative conduct.

Occurrence should prompt prevention of

awareness during prolong muscle relaxant and

assistance with ventilation. Comprehensive
family history should be reviewed and advice
for blood testing in those who are of suspicious.

It is essential for the patient to be informed

of his/her condition and notify every staffs who

comes in contact with surgery.

References

1. Acharya S, Bhattarai S, Shrimanker I, Gupta
SS. A prolonged paralysis with succinylcholine
in pseudocholinesterase deficiency:
an undesired effect. QJM. 2022 Aug
13;115(8):547-548. doi: 10.1093/gjmed/
hcac103. PMID: 35426937.

2. Hemadri M, Purva M, Traykova V.
Unexpected prolonged neuromuscular
block after mivacurium: a case report. Med
Princ Pract. 2002 Jan-Mar;11(1):50-2. doi:
10.1159/000048662. PMID: 12116697.

3. Andersson ML, Mgller AM, Wildgaard K.
Butyrylcholinesterase deficiency and its
clinical importance in anaesthesia: a
systematic review. Anaesthesia. 2019
Apr;74(4):518-528. doi: 10.1111/anae.14545.
Epub 2019 Jan 1. PMID: 30600548.

4. Robles A, Michael M, McCallum R.
Pseudocholinesterase Deficiency: What the
Proceduralist Needs to Know. Am J Med
Sci. 2019 Mar;357(3):263-267. doi: 10.1016/j.
amjms.2018.11.002. Epub 2018 Nov 10.
PMID: 30578021.

5. Cornelius BW, Jacobs TM. Pseudocholinesterase
Deficiency Considerations: A Case Study.
Anesth Prog. 2020 Sep 1;67(3):177-184. doi:
10.2344/anpr-67-03-16. PMID: 32992329,
PMCID: PMC7530809.

6. Delacour H, Lushchekina S, Mabboux I,
Bousquet A, Ceppa F, Schopfer LM,
Lockridge O, Masson P. Characterization of
a novel BCHE "silent" allele: point mutation
(p.Val204Asp) causes loss of activity and
prolonged apnea with suxamethonium.
PLOS One. 2014 Jul 23;9(7):e101552. doi:
10.1371/journal.pone.0101552. PMID:
25054547; PMCID: PMC4108472.

7. Tokunaga N, Shima H, Okamoto T, Maekawa
M, Minakuchi J. The First-Known Case of
Hereditary Heterozygous Butyrylcholinesterase
Deficiency in a Patient on Dialysis. Cureus.
2024 Jan 29;16(1):e53153. doi: 10.7759/
cureus.53153. PMID: 38420074; PMCID:
PMC10900173.

8. Mohammad FK, Mohammed AA, Garmavy
HM, Rashid HM. Association of Reduced
Maternal Plasma Cholinesterase Activity
With Preeclampsia: A Meta-Analysis.
Cureus. 2023 Oct 17;15(10):e47220. doi:
10.7759/cureus.47220. PMID: 38022101,
PMCID: PMC10653552.

9. Lurati AR. Organophosphate exposure with
pseudocholinesterase deficiency.
Workplace Health Saf. 2013 Jun;61(6):
243-5.doi: 10.1177/216507991306100602.
PMID: 23738571.

10. Soliday FK, Conley YP, Henker R.
Pseudocholinesterase deficiency: a
comprehensive review of genetic, acquired,
and drug influences. AANA J. 2010
Aug;78(4):313-20. PMID: 20879632.

~

)




F5

Vol 41 No.4 October-December Buddhasothorn Hospital Journal

-

11.

12.

13.

Zencirci B. Sertraline-induced
pseudocholinesterase enzyme deficiency.
Int J Gen Med. 2010 Nov 16;3:375-8. doi:
10.2147/1JGM.S14365. PMID: 21189834,
PMCID: PMC3008290.

Kurnutala LN, Rugnath N. Pseudocholinesterase
Deficiency - Is Succinylcholine Still Needed
to Facilitate Endotracheal Intubation?
Cureus. 2020 Sep 29;12(9):e10721. doi:
10.7759/cureus.10721. PMID: 33150117,
PMCID: PMC7603876.

Thomsen JL, Nielsen CV, Eskildsen KZ,
Demant MN, Gatke MR. Awareness during
emergence from anaesthesia: significance
of neuromuscular monitoring in patients
with butyrylcholinesterase deficiency. Br J
Anaesth. 2015 Jul;115 Suppl 1:i78-i88. doi:
10.1093/bja/aev096. PMID: 26174305.

14. Maiorana A, Roach RB Jr. Heterozygous

pseudocholinesterase deficiency: a case
report and review of the literature. J Oral
Maxillofac Surg. 2003 Jul;61(7):845-7. doi:
10.1016/50278-2391(03)00163-0. PMID:
12856264.

15. Trujillo R, West WP. Pseudocholinesterase

Deficiency. 2023 Jul 10. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2024 Jan-. PMID: 31082076.




