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Abstract Background and Aims Etomidate, an intravenous (IV) induction agent known for its
stable myocardial action, can produce myoclonus which can be detrimental for the
cardiac patients. Though lignocaine has proven its efficacy in attenuating the
etomidate-induced myoclonus, the ideal dose of lignocaine is not known. The aim
of our trial was to analyze two different doses of lignocaine on the occurrence and
intensity of etomidate induced myoclonus.
Materials and Methods A total of 120 patients were randomly assigned into three
groups of 40 each. Patients in group A were injected lignocaine 0.5mg/kg intrave-
nously, group-B patients were injected lignocaine 1mg/kg intravenously, and group-C
patients were injected saline placebo. After 2minutes, anesthesia was induced with
0.3mg/kg of etomidate over 30 seconds. The patients were assessed for myoclonus
using clinical severity scoring system during first 2minutes of induction. Our primary
outcome was the incidence of myoclonus. The severity of myoclonus and adverse
effects were the secondary outcomes.
Results No remarkable variation was found regarding demographic profile among
three groups. Incidence of myoclonus in groups A and B was 35% and in group C was
98%, the difference being statistically significant. Both doses of lignocaine reduced the
severity of myoclonus up to same extent.
Conclusion Pretreatment with IV lignocaine 0.5mg/kg and 1mg/kg IV remarkably
decreased the occurrence and severity of myoclonus induced by etomidate up to same
extent.
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Introduction

An imidazole derivative, etomidate, is one of the rapidly
acting intravenous (IV) inducing agent commonly used for
induction in cardiac patients posted for surgery because of
its cardiovascular stability. IV etomidate of 0.3mg/kg does
not produce any cardiac instability but it can produce side
effects like injection site pain, phlebitis, adrenal suppression,
and myoclonus, as well as emergence agitation, nausea, and
vomiting. But myoclonus itself can produce serious compli-
cations in cardiac patients.1 However, the mechanism of this
myoclonus after etomidate induction is not clear yet. As in
recent years, fat emulsion of etomidate has replaced etomi-
date-in-water adverse effects, such as phlebitis, and pain on
injection was reduced but it had no impact on incidence of
myoclonus.2 Myoclonus is defined as sudden jerks of invol-
untarymuscles for a short period. In literature, the incidence
of myoclonus has been recorded maximum up to 85%.3

Myoclonus can produce dangerous complication in patients
having open global injury, with full stomach and patients
with cardiac instability, as it increases intraocular pressure,
aspiration of gastric contents, and exacerbates cardiac insta-
bility in these patients, respectively. Many drugs like mid-
azolam, opioids, dexmedetomidine, and lignocaine have
been tried to reduce the occurrence of myoclonus induced
by etomidate but each one has its own limitations.4 Though
few studies have confirmed the role of lignocaine in manag-
ing etomidate-induced myoclonus, there is still no unified
understanding about the dose selection of lignocaine.5

Lignocaine in a dose of (1–1.5mg/kg) is usually used for
attenuation of sympathetic stress response to endotracheal
intubation which can be an added advantage. There is
paucity of studies in literature regarding efficacy of ideal
dose of lignocaine on the occurrence and severity of myoc-
lonus. This trial was conducted to find out the efficacy of two
different doses of IV lignocaine on the occurrence and
severity of myoclonus induced by etomidate.

Materials and Methods

This trial was conducted after obtaining institutional ethical
committee clearance and written informed consent from
patients in a tertiary care hospital. A total of 140 cases posted
for different cardiac surgery under general anesthesia from
August 2019 to July 2020were selected. Patients with allergy
to lignocaine on sedative or opioids within 24 hour before
surgery, patients having adrenocortical suppression, neuro-
logical, and psychiatric disorders were excluded from the
study. A total of 120 patients of American Society of Anes-
thesiologists grade I/II were randomly divided by computer-
ized randomization into A, B, and C groups, each with 40
patients. Randomization was done using a computer-gener-
ated random number list. The allocation sequence was
consecutively numbered and was kept in a sealed opaque
envelope. Anesthesiologist, not involved in the study, opened
the envelope in operation theater and prepared the study
drug accordingly. After patients arrived in the operation
theater, preoperative pulse rate, oxygen saturation, invasive

blood pressure, central venous pressure, and electrocardiog-
raphy were monitored. IV access was established using a
20-gauge IVcannula and ringer lactatewas started. Anesthesia
induction protocol of group A was done with lignocaine
0.5mg/kgþetomidate 0.3mg/kg, anesthesia induction proto-
col of group B was done with lidocaine 1mg/kgþetomidate
0.3mg/kg, and anesthesia induction protocol of group C was
done with normal salineþ etomidate 0.3mg/kg. Study drug
was given 2minutes before induction.

Anesthesiologist, unaware of the study drug injection,
observed the etomidate-induced myoclonus and any other
adverse effects for 2minutes. Grading of myoclonus was
done as follows: 0, no myoclonus; 1, mild (finger or wrist);
2, moderate (face and leg); 3, severe (fast abduction of any
limb). Assisted ventilation was done with 100% oxygen
during myoclonus. After the 2minutes of observation,
vecuronium bromide of 0.1mg/kg, midazolam of 0.05mg/kg,
and fentanyl of 2 µg/kg were administered to all the three
groups for tracheal intubation. Then anesthesia was main-
tained with sevoflurane 1.5 to 2% with oxygen and air.

The primary aim of our studywas to assess the occurrence
of myoclonus during the first 2minutes following the injec-
tion of etomidate. The secondary aim was to evaluate the
effect of study drug on intensity of myoclonus induced by
etomidate and to find out any other adverse effects.

We have calculated the sample size, taking the incidence
of etomidate-induced myoclonus as primary aim. Based on
the findings of a previous study,5 the sample size was
calculated taking incidence of myoclonus in placebo group
estimated to be 80%. For 50% reduction in the incidence of
myoclonus, by taking α¼0.05 and β¼0.2 and taking 15%
dropout rate, minimum number of patients required in each
group is 40.

Statistical Methods

Statistical calculations were done using the Graphpad Prism
7.0 (GraphPad Software Inc., San Diego, CA). Normal distri-
bution of the continuous data was given as mean� standard
deviation and analyzed using the Student’s t-test. Nonnor-
mally distributed data were analyzed using the Mann–
Whitney U-test. Categorical data were analyzed using Chi-
square test or Fisher’s exact test. A p-value of <0.05 was
considered as statistically significant.

Results

Out of 140 patients judged for eligibility, 20 patients were
excluded for not meeting the inclusion criteria. A total 120
patients who met inclusion criteria were divided into three
groups of 40 patients each and were analyzed (►Fig. 1).
There were no remarkable variations in the demographic
characteristics among the three groups (►Table 1). Pretreat-
ment with lignocaine before etomidate induction resulted in
remarkable decrease in occurrence of myoclonus in groups A
and B compared with group C which was statistically signifi-
cant (35% in group A, 35% in group B and 98% in group
C; ►Table 2; ►Fig. 2). Besides, lignocaine also decreased the

International Journal of Recent Surgical and Medical Sciences Vol. 8 No. 2/2022 © 2022. Medical and Surgical Update Society. All rights reserved.

Lignocaine on Prevention of Etomidate Induced Myoclonus Jayasingh et al. 85



intensity of myoclonus in both groups A and B when
compared with group C which was statistically significant
(►Figs. 3 and 4). There were no significant variations in the
occurrence of any other side effects among the three groups.

Discussion

Current study has shown that both doses of IV lignocaine
when injected prior to etomidate decreased the occurrence
and intensity of etomidate induced myoclonus. Etomidate is
a type of short-acting and nonbarbiturate IV anesthetic. It is
extensively used in the induction of general anesthesia in
cardiac patients. It has the advantages like minimal effect on

Fig. 1 Consort flow diagram.

Table 1 Demographic characteristics

Variables Group A Group B Group C p-Value

Age (y) 45.4� 10.8 42.7� 9.8 43.1�10.7 0.534

Sex (M:F) 30:10 32:8 28:12 0.215

Weight (kg) 60.35�8.1 58.8� 9.1 59.0�10.2 0.612

ASA status (I/II) 35:5 34:6 36:4 0.594

Abbreviations: F, female; M, male.

Fig. 2 Lignocaine response on incidence of myoclonus on 1minute
(EM1) and 2minutes (EM2).

Table 2 Incidence of myoclonus

Incidence of myoclonus Group A Group B Group C

No of patients (%) 14 (35) 14 (35) 39 (98)

Fig. 3 Effects of lignocaine on myoclonus at 1minute of etomidate
administration.
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circulation state and hemodynamic, and it is especially suit-
able for patientswith unstable cardiovascular system. Howev-
er, using etomidate for anesthesia induction will increase the
incidence of adrenal suppression, injectionpain, phlebitis, and
myoclonus, as well as emergence agitation, nausea, vomiting,
and other side effects.6 Related studies have reported that
whenetomidate isused foranesthesia induction, the incidence
ofmyoclonus reaches 50 to 80%. The occurrence of myoclonus
during anesthesia induction will affect the stability of hemo-
dynamic and also increase the risk of emergence agitation
and other adverse reactions.7 Therefore, various methods to
prevent etomidate induced myoclonus has been the focus of
clinical research. The mechanisms of etomidate-induced
myoclonus are complex and not completely clear, and
currently known mechanisms are as follows: (1) neural
inhibitory pathway is more easily inhibited than excitatory
pathway, and etomidate inhibits brainstem reticular forma-
tion function through gamma aminobutyric acid (GABA)
receptor, increases the sensitivity of neural pathway that
controls skeletal muscle, and thus leads to increased neural
discharge and myoclonus; (2) etomidate can be combined
with dopamine receptor in brain striatum, substantia nigra
andother structures, and thus inhibit thebiological functionof
dopamine which is manifested as endogenous dopamine
deficiency, that is, myoclonus.8 Many drugs, like dexmedeto-
midine,midazolam, fentanyl, and lignocaine, have shown their
efficacy in reducing the occurrence of etomidate-induced
myoclonus.9 Literature have shown that lignocaine can be an
ideal pretreatment for prevention of myoclonus as it has a
short, rapid onset of action, and least effect on cardiorespira-
tory system. Also, it blunts the sympathoadrenal response due
to intubation and has no impact on recovery of anesthesia.10

All the studies in literature have used only low doses of IV
lignocaine (<0.5mg/kg) which has shown to remarkably re-
duce the occurrence of myoclonus due to etomidate.11 Lang et
al in a meta-analysis concluded that the pretreatment with
lignocaine reduced the incidence and severity of myoclonus
due to etomidatewith limited effect on hemodymamics. They
suggested for further studies tovalidate that Singhet al in their
study showed that 20mg of 2% lignocaine injection showed
56% reduction in the incidence ofmyoclonus.12 Similar results
were observed in the study by Gultop et al.13 Injection of 2%

lignocaine (1mL) and saline was administered 30seconds
before induction with etomidate, and found that occurrence
ofmyoclonus in the lignocaine groupwas 56.6% in comparison
with 83% in the control group. However, the mechanism by
which lignocaine prevents myoclonus is not clear.14

Reduction of the central nervous system excitability
may be a possible explanation for myoclonus prevention.15

Different studies by Chen et al,16 and Xiao et al17 concluded
that lignocaine can reduce the etomidate induced myoclonus
butwereunable toopineabout ideal doseof lignocaine.Yang18

in his study analyzed the effect of different dose of IV ligno-
caine on etomidate induced myoclonus and concluded that
1mg/kg of IV lignocaine was better than 1.5mg/kg of IV
lignocaine in attenuating etomidate-induced myoclonus.
GuptaandGupta19 in their studyalso compared threedifferent
doses of lignocaine and concluded that low dose (20mg) of
lignocainewasbetter than40-mg lignocaine due to lackof side
effects but both attenuated etomidate induced myoclonus up
to same extent which was in agreement with our study.

Conclusion

Both doses of lignocaine reduced the incidence and severity
of myoclonus up to same extent and are equally effective in
controlling etomidate induced myoclonus.
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