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Introduction: 
Myoclonus (myoclonic muscle movement) is a 
sudden, involuntary jerking of a single muscle or 
a group of muscles. It occurs in a wide range of 
disorders and is sometimes provoked by sudden 
stimuli such as loud noise. Etomidate induced 
myoclonic muscle movements are a frequent 
side eff ect during induction of intravenous gen-
eral anesthesia. When anesthesia is induced 
with Etomidate, 50-80% of patients who are not 

premedicated experience myoclonus8. Myo-
clonic muscle movements are mainly of clinical 
signifi cance in non fasting subjects, in whom 
myoclonus might increase the risk of regurgita-
tion, aspiration and open eye injuries or in pa-
tients with limited cardiacreserve.  Properties of 
the induction agent Etomidate, an Imidazole de-
rivative are stable cardiac profi le1. On the other 
hand it is associated with a number of side ef-
fects, such as myoclonus, pain on injection, elec-
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troencephalic activation2 postoperative nausea 
and vomiting, and adrenal suppression3. Etomi-
date induced myoclonic muscle movements are 
seen in up to 90% of subjects if no supplemental 
opioids are administered4. Diff erent agents in-
cluding opioids or benzodiazepines have been 
administered for potentially inhibiting etomi-
date induced myoclonus, but the post anesthe-
sia nausea, vomiting, sedation and respiratory 
depression seen aft er recovery warrant a need 
to try diff erent agents. N- methyl- D aspartate 
receptor antagonists have not been investigated 
therefore this study was conducted to investigate 
the eff ects of these agents to prevent myoclonus 
the mechanism by which this eff ect is achieved 
is still unclear. An ideal myoclonus preventive 
preinduction agent must be short acting with-
out cardiorespiratory side eff ects and without 
prolonging recovery from anesthesia. Th e mech-
anism of action of ketamine is non competitive 
N-methyl-D aspartate (NMDA) receptor antag-
onism, which in turn can ameliorate withdrawal 
movements caused by diff erent chemical media-
tors by blocking NMDA receptor activation in 
the central nervous system. Etomidate interacts 
with amino butyric acid type A (GABA) recep-
tors suppressing the  reticular activating system. 
Secondly, the inhibitory circuits are depressed 
earlier than the excitatory neuronal circuits aft er 
etomidate administration.4 Th e interruption of 
GABA pathways which control the skeletal  mus-
cles, control is rendered more sensitive allowing 
spontaneous nerve activity. Th ese actions may 
be the probable pathway leading to myoclonus. 
Etomidate induced myoclonus is not centrally 
mediated that may be one of the reasons how 
Ketamine exerts its anti convulsant action since 
it acts on the inhibitory pathways of the spinal 
cord as well.6 Etomidate may be especially useful 
in patients with compromised cardiopulmonary 
function because of its minimal cardiovascular 
and respiratory depressant eff ects and lack of 
histamine release at usual doses.2

Magnesium sulphate is a Calcium Channel 
blocker and exerts its action by blocking the N 
methyl -d aspartate receptors, thereby leading to 
skeletal muscle relaxation.10

Th e present study was conducted to compare 
two doses of ketamine and a single dose of mag-
nesium sulphate as pretreatment drugs for pre-
vention of pain and myoclonus 

 Methodology: 
Patients with neurological Disease, Drug allergy, 
and patients having received analgesics or seda-
tives within the past 24 hours were excluded 
from the study.

Preoperatively patients were monitored with 
ECG, NIBP and Pulse oximetry.

I/V line was maintained with 18 G cannula, 
inserted in the dorsum of hand. N/S started 
at 10-15 ml/ kg/min. 1 ½ min aft er pretreat-
ment  drug,  anesthesia  induced with Etomidate 
0.3mg/kg. 

1 min aft er Etomidate injection Atracurium 
0.5mg/kg was given and tracheal intubation 
was performed Post intubation anesthesia main-
tained with Isofl urane in Nitrous and Oxygen.

Th e assessor was blinded to the pretreatment 
drug to record the myoclonus, pain, and seda-
tion measured on a scale of 0-3.

Sedation scale for pretreatment drug
0 – No Sedation (Alert)
1 – Mild Sedation (drowsy but responsive to 
pain and verbal command)
2 – Moderate Sedation (responsive to loud and 
repeated calling of name)
3 – Profound Sedation (responsive aft er prod-
ding or shaking)

Figure 1: Mean systolic blood pressure in 4 groups
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Assessment was carried out during the 1 ½ min 
between injections of study drug and Etomidate 
inj.

Pain grading
Performed while injecting Etomidate 
0 – No Pain
1 – Mild Pain (no behavioral signs)

2 – Moderate Pain (accompanied by behavioral 
signs)

3 – Severe Pain (strong vocal response accompa-
nied by grimacing, withdrawl or tears)

Intensity of myoclonus
0= no myoclonus
1= mild movement at wrist only
2= moderate movement at arm, elbow or shoul-
der
3= severe generalized response or movement in 
more than one extremity

Monitoring: 

Respiratory rate, Heart rate, Non invasive blood 
pressure , Oxygen saturation were recorded be-
fore giving the study drug and aft er etomidate 
injection, then at intervals of 3, 5, 15 and 20 
minutes post Etomidate administration. 

Statistical analysis
For statistical analysis SPSS 11 was used. For 
Categorical Variables Chi Square was applied 
and Anova was used to compare means between 
groups.

Discussion:
We wanted to reproduce the results published  by 
Aygun Guler3  in our population. In our research 
neither of the two drugs used for this purpose 
showed signifi cant results. Th e diff erence could 
be due to small dose of pretreatment drugs. For 
MgSo4 to exert its anti seisure eff ect the cerebral  
concentration needs to be as high the plasma 
concentration and since the time to reach that 
equilibrium takes a long period of time there-
fore  the anticonvulsant eff ect of MgSo4 is not 
achieved  acutely 5 within 90 seconds.

Since there are not too many studies carried out 
on magnesium and Ketamine for prevention of 
myoclonus the duration of 90 s was given to as-
sess the sedative eff ects of the pretreatment. And 
the doses of Ketamine and magnesium were se-
lected arbitrarily. MgSo4 60 mg was chosen as it 
was eff ective in preventing pain on injection of 
propofol. Ketamine 0.2 mg/kg  prevents  with-
drawl movements aft er injection of Rocuroni-
um, the other dose of Ketamine 0.5 mg/kg was 
selected because this dose was used in preemp-
tive analgesia. Myoclonus has been shown to be 
dose related8.

 In the original study more pts belonged to ASA 

Table 2: Number of patients with myoclonic movements aft er injection of Etomidate

Grading NONE (0) MILD (1) MODERA TE (2) SEVERE (3)
Group M 9 (36%) 0 (%) 2 (8%) 14 (56%)

Group K 1 9 (36%) 3 (12%) 2 (8%) 11 (44%)

Group K 2 11 (44%) 0 (0%) 2 (8%) 12 (48%)

Group S 10 (40%) 1 (4%) 3 (12%) 11 (44%)

Table 3: Sedation, and etomidate induced myoclonic movements in four groups

Group M (n=25) K 1 
(n==25)

K 2 (N=25) S (n=25) P VALUE

Sedation 3(12%) 23(92%) 24(96%) 5(20%) 0.001

Myoclonus 16(64%) 16(64%) 14(56%) 15(60%) 0.92
SEDATION:  MUOCLONUS:                                        
M VS S = 0.65 MVSS = 0.06
KI VS S = 0.74  KIVSS = 0.001
K2 VS S = 0.73 K2VSS = 0.001

Table 1: Patient characteristics

Group K 1 Group K 2 Group M Group S P Value
Age (Yrs) 45.04± 13.87 36.64± 12.50 40.12± 13.9 42.0±11.25 o.58

Weight (Kg) 58.0± 12.74 57.8  ± 11.37 61.60± 12.68 59.6 ± 14.13 0.70

Height (Cms) 163 ±  8.9 164.8± 7.9 163  ± 6.9 162.1  ± 6.8 0.64

Sex (M/F) 9/16 9/16 6/19 6/19 0.63

ASA (I/II/III) 16/9/0 20/5/0 20/4/1 20/5/0 0.42

Hypertension 4 2 4 4 0.80

Diabetes 2 3 3 0 0.35 
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III whereas most of our pts belonged to ASA I 
and II. Clinical studies in elderly and sick pts 
have shown that protein binding of Etomidate to 
serum albumin9  is reduced and therefore dosage 
calculated by weight,  In these individuals may 
be excessive leading to profound anesthesia and 
fewer incidences of involuntary movements.

Dietary habits: alcohol and caff eine intake, and 
herbal medications commonly consumed by the 
western population interact with Etomidate.

 Maybe a larger sample size and dosage would 
produce bett er modulation of myoclonus in our 
population. 

Conclusion:
NMDA receptor blockers Ketamine and Mag-
nesium Sulphate did not prevent myoclonus 
aft er Etomidate in our study. Etomidate lipuro 
is eff ective in preventing pain aft er Etomidate 
injection.
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