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ABSTRACT 

Objective: The effectiveness of dexmedetomidine versus midazolam in preventing etomidate induced myoclonus 

and reduction of hemodynamic stress response following intubation. 

Study Design: A Randomized controlled trial. 

Place and Duration of Study: This study was conducted at the Department of Anesthesia at Multan Medical and 

dental College, Bakhtawar Amin Hospital, Ch Pervaiz Ellahi Institute cardiology, Multan and Sahiwal Medical 

College Sahiwal from January 2018 to March 2019. 
Materials and Methods: All 100 patients were indiscriminately allocated into two equal groups. Group-D was 

given dexmedetomidine and group-M was given midazolam. Age, weight, gender distribution, ASA status, 

hemodynamic factors (heart rate and mean blood pressure) and the incidence along with its severity were compared. 

Data was put in SPSS version 23 computer software and analyzed by applying Chi square and Independent t tests. P 

value ≤0.05 was considered of statistical importance. 

Results: Age, weight, gender distribution and ASA status was not significantly different between Group D and 

Group M (p >0.05). There was statistically noteworthy fall in post intubation heart rate as well as mean blood 

pressure in Group D as compared to Group M (p<0.05). Grade 0, 1, 2 and 3 myoclonus was seen in 56%, 30%, 16% 

and 2% patients of Group D; and 18%, 22%, 46% and 14% of the Group M patients, respectively (p <0.001). 

Conclusion: In the patients who premedicated with dexmedetomidine, the incidence as well as the intensity of 

myoclonus was considerably lower as compared to patients who were premedicated with midazolam. Moreover, 
dexmedetomidine was a successful agent to significantly attenuate the hemodynamic stress responses of intubation. 
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INTRODUCTION 

Etomidate directly works on gamma aminobutyric acid 

(GABA) receptors. It is sedative hypnotic agent which 

is derived from the imidazole group.  
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It blocks neuroexcitation to produce anesthesia and it is 

known to have insignificant effects on respiratory 

system along with relatively stable hemodynamic 

profile in comparison with other anesthesia induction 
agents. 

Most common side effects of etomidate include pain at 

the site of injection and myoclonus. Incidence of pain 

was reduced with the newer fat emulsion preparations 

but no decrease in the incidence of myoclonus was 

seen1,2. Myoclonus occurs in almost 80% of the 

patients, who were not medicated, after the induction of 

anesthesia with the injection etomidate, increasing the 

vulnerability of regurgitation, aspiration as well as 

hypoventilation in non-fasting patients3-6. Myoclonus 

can be troublesome in cases of limited cardiovascular 
reserve and the patients with open eye injuries 3.  

The jerky movements of myoclonus cases the 

detachment of the ECG leads in the patients on 

continuous monitoring which can lead to significant 

delay in monitoring and therefore, reduce the chances 

of successful timely intervention6. The neurologic  
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mechanism behind the occurrence of myoclonus 

following etomidate injection in not well understood 

yet. However, some researchers may suggest it to be 

some sort of seizure activity. In spite of the above 

effects, anesthesia induction with etomidate is smooth 
and provides favorable pharmacokinetics and toxicity 

profile which enables rapid recovery following single 

dose7. Etomidate can be used easily in the patients with 

shock, intracranial hypertension and respiratory 

diseases. 

A lot of drugs have been tried so far to minimize the 

occurrence as well as intensity of myoclonus following 

the etomidate injection, which include opioids3, 

midazolam8, magnesium sulphate 9 and rocuronium10. 

Among many new agents being used for premedication 

to reduce myoclonus is dexmedetomidine11. 

Dexmedetomidine has anxiolytic as well as analgesic 
activity. It acts on the alpha-2 adrenoceptors and is 

commonly used in intensive care and anesthesia 24. It 

has recently been tried as premedication to decrease the 

occurrence as well as severity of myoclonus following 

etomidate induced anesthesia. The mode of action of 

dexmedetomidine in not yet clear. 

Dexmedetomidine has been tried in various population 

but the data of its trial in Asian population is not 

available. In current study, we plan to match the 

effectiveness of midazolam with that of 

dexmedetomidine in decreasing the occurrence as well 
as severity of myoclonus among the patients who were 

anesthetized with etomidate, as a primary objective. 

Moreover, we plan to compare the efficacy of both the 

agents in lessening the hemodynamic stress responses 

of intubation. 
 

MATERIALS AND METHODS 

Our research is a prospective, randomized controlled 

trial which was directed Department of Anesthesia at 

Department of Anesthesia at Multan Medical and dental 

College, Bakhtawar Amin Hospital, Ch Pervaiz Ellahi 

Institute cardiology, Multan and Sahiwal Medical 

College Sahiwal, from January 2018 to March 2019. 

Sample size was calculated by taking the study by Dey 

S et al. 12 as reference. After taking the ethical approval 

from the Hospital Ethics Committee, 100 adult patients 

were selected. All the selected patients were to undergo 

surgical procedure under general anesthesia on elective 

basis. All the selected patients had American Society of 
Anesthesiologists (ASA) Grade I or II and gave 

informed consent for the study. All the patients who 

had previous history of any drug allergy, psychiatric 

disorders, systemic infections, sepsis, use of beta 

blocker drugs, and cardiac issues were not selected for 

the study. 

All the participants were indiscriminately allocated into 

two equal groups. The patients in Group D were given 

dexmedetomidine (0.5 µg /kg) in the form of infusion 

in 10 ml of normal saline over a duration of 10 minutes, 

preceding the induction of general anesthesia. The 

patients in Group M were given midazolam (0.015 mg/ 

kg) in the form of infusion in 10 ml of normal saline 

over a duration of 10 minutes, preceding the induction 

of general anesthesia. Detailed pre anesthetic evaluation 
was done for all the patients. Alprazolam (0.25 mg) was 

provided to all the patients a night before and 2 hours 

preceding the surgery as pre medication in the form of 

tablet. Standard monitors were applied in the operation 

theatre. Intravenous cannulas were passed. Baseline 

heart rate along with mean arterial pressure was 

recorded. All the Group D patients received 

dexmedetomidine (0.5 µg/ kg) in the form of infusion 

in 10 ml of normal saline and the patients in Group M 

were given midazolam (0.015 mg/ kg) in the form of 

infusion in 10 ml of normal saline, over a duration of 10 

minutes. Patients’ ECG and SpO2 were continuously 
monitored. Injection etomidate (0.3mg /kg) was given 

over 30 seconds or till eyelash reflex was diminished. 

Injection fentanyl 2µg /kg was given which was 

followed by injection vecuronium 0.1mg /kg for 

facilitating endotracheal intubation. Positive pressure 

ventilation was started with the help of bag and mask. 

N2O and O2 were given at 70:30 and 0.4 - 0.8% 

isoflurane were used as inhalational agents. Appropriate 

size cuffed endotracheal tube was passed. Heart rate 

along with mean blood pressure was documented prior 

to injection of study drug; after the injection of study 
drug and before intubation; and at 0, 1, 3 and 5 minutes 

following intubation. The presence of myoclonus was 

observed in all the patients after the administration of 

study drug and etomidate. Myoclonus was well-defined 

as the spontaneous contraction of a few fibers of one 

muscle or some muscles of a group which lead to 

noticeable movement of the matching body parts. In 

case of presence of myoclonus, the grade of myoclonus 

was also recorded. The scale used to classify the 

intensity of myoclonus is as followed; 

 0 = no myoclonus 

 1 = slight myoclonus (little contraction of a 

few muscle fibers e.g. of arm) 

 2 = modest myoclonus (contraction in diverse 

muscle groups e.g. muscles of face and foot) 

 3 = severe myoclonus (intensive contraction in 

2 or additional groups of muscles e.g. whole 

body movement or adduction of a limb) 

The data compared between Group D and M included 

age, mean weight, gender distribution, ASA status, 

hemodynamic factors (heart rate and mean blood 

pressure) and the incidence along with its severity. All 

the data was gathered on a p performa by the 
researchers themselves. The data was put in SPSS 

version 23 computer software and analyzed. Chi square 

test was applied on nominal data and continuous data 

was compared by applying Independent t test. P value 

≤0.05 was reflected to be of statistical importance. 
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RESULTS 

Age, weight, gender distribution and ASA status was 

not considerably dissimilar in Group D and M (p 

>0.05).Table-1 

Table No.I: Baseline Data 

Variable Group D 

(n=50) 

Group M 

(n=50) 

P-

Value 

Age, years 38.50±10.33 40.04±10.10 0.453 

Weight, Kg 54.12±13.63 57.14±12.74 0.255 

Male / 

Female 

29/21 27/23 0.687 

ASA-I / 
ASA-II 

39/11 45/15 0.362 

Data was entered as mean ± S.D unless stated 

otherwise. 

Table No.2: Hemodynamic Effects 

Factor Group D 

(n=50) 

Group M 

(n=50) 

P-

Value 

Heart Rate, 

Baseline 

84.62±6.59 84.08±10.33 0.756 

Heart Rate, 

after test drug 

injection 

80.51±4.15 82.80±5.86 0.026 

Heart Rate, at 

0 min after 

intubation 

75.21±3.75 80.96±5.09 <0.00

1 

Heart Rate, at 

1 min after 

intubation 

78.10±4.17 89.11±7.29 <0.00

1 

Heart Rate, at 
3 min after 

intubation 

75.84±3.84 83.60±6.43 <0.00
1 

Heart Rate, at 

5 min after 

intubation 

73.94±2.85 81.88±4.95 <0.001 

Mean BP, 

Baseline 

101.32±5.67 99.82±4.95 0.162 

Mean BP, 

after test drug 

injection 

98.40±5.44 96.74±5.17 0.121 

Mean BP, at 

0 min after 

intubation 

94.51±4.51 96.50±5.29 0.044 

Mean BP, at 

1 min after 

intubation 

99.26±4.92 101.34±4.21 0.025 

Mean BP, at 
3 min after 

intubation 

96.01±4.31 99.31±5.64 0.001 

Mean BP, at 

5 min after 

intubation 

94.41±3.84 96.26±5.28 0.047 

Data was entered as mean ± S.D. 

There was no significant difference of heart rate and 

mean blood pressure before intubation between the two 

groups. There was statistically substantial fall in post 

intubation heart rate in Group D as paralleled to Group 

M (p<0.001). There was no decrease in post intubation 
heart rate as well as blood pressure in Group M. The 

decrease in mean arterial pressure was statistically 

noteworthy in Group D in comparison with Group M at 

0, 1, 3 and 5 minutes post intubation (p value 0.044, 

0.025, 0.001 and 0.047, respectively). Table-2. 

There was no myoclonus seen in 26 (56%) of Group D 

patients and 9 (18%) in the Group M patients. Grade 1 

myoclonus was seen 15 (30%) of Group D patients and 

11 (22%) of Group M patients. Grade 2 myoclonus was 

observed in 8 (16%) of Group D patients and 23 (46%) 

of Group M patients and grade 3 myoclonus was 

observed in 1 (2%) of Group D patients and 7 (14%) of 
Group M patients. The change in the occurrence of 

myoclonus was statistically substantial (p <0.001). 

Table-3 

Table No.3: Myoclonus Incidence, N (%) 

Grade of 

Myoclonus 

Group D 

(n=50) 

Group M 

(n=50) 

P-

Value 

0 26 (52) 9 (18)  

<0.001 1 15 (30) 11 (22) 

2 8 (16) 23 (46) 

3 1 (2) 7 (14) 

DISCUSSION 

Our study clearly suggested that dexmedetomidine is an 

effective agent in attenuating the hemodynamic stress 

response and incidence as well as severity of 

myoclonus caused by etomidate. Many other agents 

such as sufentanil and remifentanil have been tried for 

decreasing incidence of myoclonus3,5. Locus ceruleus 

has highest density of alpha 2 adrenoceptors which is 

the site of action for dexmedetomidine13. Activation of 
these receptors impedes the release of nor adrenalin 

which consequences in sedation and hypnosis. Other 

effects of dexmedetomidine are related to analgesia, 

anxiolysis and sympatholysis. Stress responses of 

endotracheal intubation and laryngoscopy are 

significantly attenuated by dexmedetomidine which 

decreases the doses of propofol and opioids14.  

Results of various studies15-21 conducted around the 

world were in agreement with the results of our study. 

Dexmedetomidine at a dose of 1 µg /kg was given over 

15 minutes prior to initiation of anesthesia, in the study 
performed by Menda et al15. They witnessed significant 

decrease in heart rate during intraoperative period as 

compared to the baseline value. Mizrak et al16 found out 

that thiopental or dexmedetomidine is effective in 

decreasing the severity and occurrence of myoclonus 

after etomidate injection. The frequency of  
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myoclonus was around 34% in dexmedetomidine 

group, 36% in thiopental group while 64% in the 

control group. In a study conducted by Isitemiz et al17, 

fentanyl (1 µg /kg) alone and the combination of 

fentanyl (0.5 µg /kg) and midazolam (0.015 mg /kg) 
were operative in decreasing the occurrence of 

myoclonus due to etomidate.  

Gunes et al18 compared midazolam with 

dexmedetomidine and found out that both the drugs 

work in dropping the occurrence of myoclonus caused 

by etomidate. Similar results were found out by Salman 

N et al19 that both midazolam and dexmedetomidine are 

effective in reducing myoclonus incidence following 

etomidate injection but they also observed respiratory 

depression in the midazolam group. Sulaiman et al20 

calculated the properties of dexmedetomidine over the 

hemodynamic responses of endotracheal intubation and 
laryngoscopy. The found it to be effective in 

suppressing the hemodynamic stress responses. They 

administered 0.5 µg/kg dose of dexmedetomidine as 

infusion over ten minutes before the induction of 

anesthesia. Laun HF et al21 used two different doses of 

dexmedetomidine i.e. 0.5 µg/kg and 1 µg/kg. Both 

doses were effective in reducing myoclonus occurrence 

but the incidence of adverse effects such as bradycardia 

was more with the higher dose. 

CONCLUSION 

In the patients who pre medicated with 

dexmedetomidine, the incidence as well as the severity 

of myoclonus was considerably lower as compared to 
the patients who were pre medicated with midazolam. 

Moreover, dexmedetomidine was a successful agent to 

attenuate, to a significant extent, the hemodynamic 

stress responses of intubation. 
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