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Abstract

Introduction:�The�drug�metabolising�enzyme�pseudocholinesterase�(butyrylcholinesterase)�
is� responsible� for� the� breakdown� of� the� muscle� relaxant� medicines� mivacurium� and�
succinylcholine.�Following�infusion�of�mivacurium�and�succinylcholine,�a�deficiency�of�any�
kind�might�produce�protracted�paralysis�and�apnoea.
Case�presentation:�It's�a�case�study�of�a�patient�who�developed�long-term�apnea�after�taking
mivacurium.
Conclusion:�Prolonged�blocks�may�be�encountered�due�to�mivacurium�use.�The�diagnosis�

of�pseudocholinesterase�enzyme�deficiency�can�be�given�after�a�careful�clinic�supervision�and�
peripheral� nerve� stimulator�monitoring.� A� decrease� in� the� activity� of� pseudocholinesterase�
enzyme�and�improvement�in�neuromuscular�function�will�help�verifying�our�diagnosis.�Instead�
of�pharmacological� applications� that�may� further� complicate� the� situation,� what� should� be�
done�in�such�patients�is�to�wait�until�the�block-effect�goes�down�by�the�help�of�sedation�and�
mechanical�ventilation.
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Introduction
Pseudocholinesterase� (PChE)� is� an� enzyme� with�
a� complex� molecular� structure.1� It� is� synthesized�
in� the� liver� and� immediately� released� into� the�
plasma.2�The�plasma�half-life�has�been�estimated�to�
be�approximately�12�days.3�De�ciency�or� reduced�
activity� of� this� enzyme� results� in� signi�cant�

prolongation� of� mivacurium� or� succinylcholine�
induced�neuromuscular�blockade.4�In�addition,�PCh�
E�activity�may�be�reduced�by�a�number�of�disease�
states� or� by� concomitant� drug� administration.�
Mivacurium,� which� is� a� nondepolarizing�
neuromuscular� blocking� drug� administered� in�
doses�of�0.1�to�0.2�mg/kg,�also�produces�rapid�onset�
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of�neuromuscular�blockade�lasting�15�to�30�minutes.5
The�rapid�ester�hydrolysis�of�mivacurium�by�PChE�
results�in�the�short�duration�of�action�of�this�drug,�
which�is� ideal�for�providing�muscle�relaxation�for�
brief� surgical� procedures.6� But,� the� duration� of�
mivacurium�in�adults�is�inversely�related�to�serum�
PChE� activity.7� In� this� case� report,� a� patient� who�
developed�mivacurium�apnea�postoperatively�due�
to� congenital� or� acquired� pseudocholinesterase�
enzyme�de�ciencies�is�discussed.

Pseudocholinesterase� de�ciency� can� be� caused�
by�mutations�in�the�BCHE�gene.�This�gene�provides�
instructions� for� making� the� pseudocholinesterase�
enzyme,� also� known� as� butyrylcholinesterase,�
which� is� produced� by� the� liver� and� circulates� in�
the� blood.� The� pseudocholinesterase� enzyme� is�
involved�in�the�breakdown�of�choline�ester�drugs.�It�
is�likely�that�the�enzyme�has�other�functions�in�the�
body,�but�these�functions�are�not�well�understood.

Studies�suggest�that�the�enzyme�may�be�involved�
in�the�transmission�of�nerve�signals.

Some� BCHE� gene� mutations� that� cause�
pseudocholinesterase� de�ciency� result� in� an�
abnormal� pseudocholinesterase� enzyme� that� does�
not�function�properly.�Other�mutations�prevent�the�
production� of� the� pseudocholinesterase� enzyme.�
A�lack�of�functional�pseudocholinesterase�enzyme�
impairs� the� body's� ability� to� break� down� choline�
ester� drugs� ef�ciently,� leading� to� abnormally�
prolonged�drug�effects.

When� due� to� genetic� causes,� this� condition� is�
inherited�in�an�autosomal�recessive�pattern,�which�
means� both� copies� of� the� gene� in� each� cell� have�
mutations.�Most�often,�the�parents�of�an�individual�
with� an� autosomal� recessive� disorder� have� one�
copy�of�the�altered�gene�in�each�cell�and�are�called�
carriers.� They� can� pass� on� the� gene� mutation� to�
their�children,�but� they�do�not�usually�experience�
signs�and�symptoms�of�the�disorder.�In�some�cases,�
carriers�of�BCHE�gene�mutations�take�longer�than�
usual� to� clear� choline� ester� drugs� from� the� body,�
but� not� as� long� as� those� with� two� copies� of� the�
altered�gene�in�each�cell.

Case�presentation
A� 31-year-old� woman,� weighing� 78� kg,� was�
scheduled� for� caesarean� section� under� general�
anesthesia.� She� was� not� operated� previously.�
Induction�of�anesthesia�was�achieved�with�130�mg�of�
propofol.�Muscular�relaxation�was�achieved�before�
intubation� with� 12� mg� of� mivacurium.� Iso�urane�
was�used�as�the�general�anesthetic�inhalation�agent.�

The�operation�lasted�for�30�minutes�and�the�sectio-
surgery� was� uneventful.� After� the� surgery,� the�
inhalation�agent�was�discontinued�and�the�patient�
received�100%�oxygen.�It�was�noted�that�emergence�
seemed�to�be�prolonged�after�10�minutes.�All�vital�
signs�were�stable,�showing�no�signs�of�tachycardia�
or�hypertension.�Oxygen�saturation�remained�100%.�
After�an�additional�10�minutes,�there�was�suspicion�
of�a� PChE�de�ciency.�Peripheral� nerve� stimulator�
(PNS)� produced� zero� twitches.� Three� milligrams�
of�midazolam�was�administered�intravenously�for�
its�sedation�and�amnestic�effects.�Later�the�patient�
was� transferred� to� the� post-anesthesia� Care� Unit�
(PACU)� for� observation� and� ventilator� support.�
Sixty-two� minutes� later,� spontaneous� muscle�
twitching� was� noted.� One� hour� and� twenty-two�
minutes� later� from� the� initial� use� of� mivacurium,�
the�patient�had�regained�suf�cient�motor�function�
to� meet� extubation� requirements.� Blood� samples�
were�drawn�and�sent�to�con�rm�a�PChE�de�ciency�
[Paitent's� PChE� value� (normal� range)� 1017� IU/L�
(2000�to�11000�IU/L)].�The�patient�was�transferred�
to�a�hospital�ward�for�the�evening�and�discharged�
two� days� later.� The� PChE� values� of� the� patient�
who�was�called�for�a�control�after�two�months�was�
considered�between�the�normal�ranges�(3124�IU/L).

Discussion
Mivacurium� is� a� potent� benzylisoquinoline,�
nondepolarizing�neuromuscular�blocking�drug.�A�
recommended�intravenous�dose�of�0.15�to�0.2�mg/
kg�provides�tracheal�intubating�conditions�within�2�
to�2.5�minutes,�with�a�predicted�duration�of�action�
of� 15� to� 25� minutes,� making� it� an� ideal� drug� for�
short�procedures� requiring� tracheal� intubation.8� İt�
is� a� structural� relative� of� atracurium,� but� it� does�
not� undergo� Hofmann� elimination� and� is� rapidly�
hydrolysed�by�PChE.

Its�duration�of�action� is� affected�by� the� activity�
of� this�enzyme.�PChE� is�a� tetrameric�glycoprotein�
enzyme� produced� by� the� liver� that� hydrolyzes�
choline�esters,�such�as�those�found�in�succinylcholine,�
mivacurium,� procaine,� chloroprocaine,� tetracaine,�
cocaine�and�heroine.9

In� patients� with� a� normal� genotype� for� PChE,�
mivacurium's�duration�of�action�is�inversely�related�
to�PChE�activity�and�duration�of�action�is�slightly�
prolonged�if�activity�is�low.10

Reduced�PChE�activity�may�occur�as�a�result�of�
inherited� causes� related� to� mutations� at� a� single�
autosomal�location�on�the�long�arm�of�chromosome�
3.11�When�there�is�a�de�ciency�of�this�enzyme�due�
to� the� presence� of� one� or� more� atypical� alleles,�
the� mivacurium� is� not� properly� metabolized�
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and� thus,� muscle� paralysis� can� last� for� several�
hours.� There� are� two� forms� of� inherited� atypical�
pseudocholinesterase�de�ciency.�The�heterozygous�
atypical�form�affects�anywhere�from�1�in�25,�to�1�in�
480�individuals� (depending�on� the� severity� of� the�
condition).9

Patients�heterozygous� for� an�abnormal� enzyme�
may�show�up�to�50%�prolongation�of�block.12�The�
homozygous�atypical�form�affecting�approximately�
1�in�3200�to�5000�individuals.9

In�patients�homozygous�for�an�abnormal�enzyme�
duration�may�be�signi�cantly�prolonged,�and�even�
a�small�dose,�(eg.0.03�mg/kg)�can�result�in�complete�
paralysis�for�up�to�128�minutes.13

References
1.� Lockridge� O,� Bartels� CF,� Vaughan� TA,� Wong�

CK,� Norton� SE,� Johnson� LJ:� Complete�amino� acid�
sequence� of� human� serum� cholinesterase.� J� Biol�
Chem�1987,�262:549-557.

2.� Pedersen� NA,� Jensen� FS:� Clinical� importance� of�
plasma� cholinesterase� for� the� anaesthetist.� Ann�
Acad�Med�Singapore�1994,�23(Suppl):120-124.

3.� Ostergaard� D,� Viby-Mogensen� J,� Hanel� HK,�
Skovgaard� LT:� Halflife� of� plasma� cholinesterase.�
Acta�Anaesthesiol�Scand�1988,�32:266-269.

4.� Cerf� C,� Mesguish� M,� Gabriel� I,� Amselem� S,�
Duvaldestin� P:� Screening� patients�with� prolonged�
neuromuscular�blockade�after�succinylcholine�and�
mivacurium.�Anesth�Analg�2002,�94:461-466.

5.� Ali� HH,� Savarese� JJ,� Embree� PB,� Basta� SJ,� Stout�
RG,�Bottros�LH,�Weakly�JN:�Clinical�pharmacology�
of� mivacurium� chloride� (BW� B1090U)� infusion:�
comparison�with�vecuronium�and�atracurium.�Br�J�
Anaesth�1988,�61:541-546.

6.� Savarese�JJ,�Lien�CA,�Belmont�MR,�Wastila�WB:�The�
clinical� pharmacology� of� new� benzylisoquinoline-
diester� compounds� with� special� consideration� of�
cisatracurium� and� mivacurium.� Anesthetist� 1997,�
46:840-849.

7.� Goudsouzian� NG,� d'Hollander� AA,� Viby-
Mogensen�J:�Prolonged�neuromuscular�block�from�
mivacurium� in� two� patients� with� cholinesterase�
deficiency.�Anesth�Analg�1993,�77:183-185.

8.� Frampton�JE,�McTavish�D:�Mivacurium.�A� review�
of� its� pharmacology� and� therapeutic� potential� in�

general�anaesthesia.�Drugs�1993,�45:1066-1089.
9.� Pantuck� E:� Plasma� cholinesterase:� gene� and�

variations.�Anesth�Analg�1993,�77:380-386.
10.� Ostergaard�D,� Jensen�FS,� Jensen�E,�Skovgaard�LT,�

Viby-Mogensen�J:�Influence�of�plasma�cholinesterase�
activity� on� recovery� from� mivacurium-induced�
neuromuscular�blockade�in�phenotypically�normal�
patients.�Acta�Anaesthesiol�Scand�1992,�36:702-706.

11.� Allderdice� PW,� Gardner� HA,� Galutira� D,�
Lockridge�O,�La�Du�BN,�McAlpine�PJ:�The�cloned�
butyrylcholinesterase�(BCHE)�gene�maps�to�a�single�
chromosome�site,�3q26.�Genomics�1991,�11:452-454.

12.� Ostergaard�D,�Jensen�FS,�Jensen�E,�Viby-Mogensen�
J:� Mivacurium� induced� neuromuscular� blockade�
(NMB)� in� patients� heterozygous� for� the� atypical�
gene� for� plasma� cholinesterase� (Abstract).�
Anesthesiology�1989,�71(Supp�3A):A782.

13.� Ostergaard� D,� Jensen� FS,� Jensen� E,� Skovgaard�
LT,� Viby-Mogensen� J:� Mivacurium-induced�
neuromuscular� blockade� in� patients� with� atypical�
plasma� cholinesterase.� Acta� Anaesthesiol� Scand�
1993,�37:314-318.

14.� Davis� L,� Britten� JJ,� Morgan� M:� Cholinesterase.� Its�
significance� in� anaesthetic� practice.� Anaesthesia�
1997,�52:244-260.

15.� Kumari� R,� Rao� YN,� Talukdar� B,� Agarwal� S,� Puri�
RK:�Serum�enzyme�abnormalities�in�protein�energy�
malnutrition.�Ind�Pediatr�1993,�30:469-473.

16.� Novacek� G,� Vogelsang� H,� Schmidt� B,� Lochs� H:�
Are� single� measurements� of� pseudocholinesterase�
and�albumin�markers�for�inflammatory�activity�or�
nutritional� status� in� Crohn's� disease?� Wien� Klin�
Wochenschr�1993,�105:111-115.

17.� Umeki� S:� Biochemical� abnormalities� of� the� serum�
in�anorexia�nervosa.�J�Nerv�Ment�Dis�1993,�176:503-
506.

18.� Musle� function� and� neuromuscular� blockade.� In�
Textbook� of� Anesthesia� 4th� edition.� Edited� by:�
Aitkenhead� AR,� Rowbotham� DJ,� Smith� G.� Spain:�
Churchill�Livingstone;�2001:223-237.

19.� Klein-Schwartz� W,� Anderson� B:� Analysis� of�
sertraline-only� overdoses.� Am� J� Emerg� Med�1996,�
14:456-458.

20.� Müller� TC,� Rocha� JB,� Morsch� VM,� Neis� RT,�
Schetinger� MR:� Antidepressants� inhibit� human�
acetylcholinesterase� and� butyrylcholinesterase�
activity.�Biochim�Biophys�Acta�2002,1587:92-98

Kaushika�Premchand/A�Case�Report�of�Pseudocholinesterase�Fergse�Deficiency


