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Context: Electrical cardioversion is a short painful procedure to regain normal sinus rhythm requiring 
anaesthesia for haemodynamic  stability, sedation, analgesia and early recovery. Aims: To compare propofol 
and etomidate as sedatives during cardioversion. Settings and Design: Single centred, prospective and 
randomized single blind study comprising 60 patients. Subjects and Methods: Patients more than 18 years, 
American Society of Anesthesiologists I/II/III grades undergoing elective cardioversion, randomly divided to 
receive propofol 1 mg/kg intravenous (IV) bolus followed by 0.5 mg/kg (Group P, n = 30) or etomidate (Group E, 
n = 30) 0.1 mg/kg followed by 0.05 mg/kg. All patients received IV fentanyl (1 µg/kg) before procedure. Heart 
rate, blood pressure (BP) (systolic BP [SBP], diastolic BP [DBP], mean arterial pressure), respiratory rate, 
Aldrete recovery score (ARS) and Ramsay sedation score (RSS) were assessed at 1, 2, 5, 10, 15, 20 and 
30 min post cardioversion. Incidence of hypotension, respiratory depression and side effects were compared. 
Statistical analysis used: Student’s unpaired t‑test, Chi‑square test and Mann–Whitney test. P < 0.05 was 
taken as significant. Results: Group P showed significant fall in SBP, DBP, and mean BP at 2 min after 
cardioversion. Hypotension (33.3% Group P vs. 16.65% Group E) occurred more with propofol (P < 0.05). 
Group E showed better ARS at 1, 2, 5, 10, 15 and 20 min. Time required to attain RSS = 2 (659.1 s Group P 
and 435.7 s Group E) indicated longer recovery with propofol. Left atrial size (35.5-42.5 mm) did not affect 
success rate of cardioversion (80% Group P vs. 83.3% Group E). Incidence of myoclonus (Group E 26.67% 
vs. Group P 0%) showed significant difference. Conclusions: Etomidate/fentanyl is superior over propofol/
fentanyl during cardioversion for quick recovery and haemodynamic stability.
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clinical research because though etomidate 
provides hemodynamic stability, even single 
dose adrenal suppression caused by it still 
remains a concern[5,6] while use of propofol is 
associated with hypotension and pain during 
injection. To our knowledge, this is the first 
study in Indian population comparing propofol 
and etomidate during elective cardioversion in 
terms of effectiveness, safety, complications and 
to determine whether propofol can be safely 
used without compromising haemodynamics 
during cardioversion.

SUBJECTS AND METHODS

After obtaining institutional ethics committee 
approval and written informed consent from 
each patient, this prospective, randomized, 

INTRODUCTION

Cardioversion is a procedure to convert 
supraventricular tachyarrhythmia  (atrial 
fibrillation being most common) into a 
normal sinus rhythm, using electric current 
or drugs. Cardioversion may be performed 
as an emergency procedure if hemodynamic 
instability occurs but it may also be done 
electively. Electrical cardioversion  (EC) is 
a low risk, painful procedure[1] requiring 
anaesthesia to provide haemodynamic 
stability (these patients often have a borderline 
haemodynamics), early recovery without 
complications. At the same time, success of 
the procedure should not be affected either.[2‑4] 
No standard anaesthetic technique has been 
described for EC and it requires further 
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single blind study included 60 patients of more 
than 18 years age, belonging to American Society of 
Anesthesiologists (ASA) I/II/III grade with ejection 
fraction more than 35% and undergoing elective EC. 
Pregnant patients and emergency cardioversion were 
excluded from this study. Post BMV patients in atrial 
fibrillation formed majority of cases in this study apart 
from haemodynamically stable supraventricular and 
monomorphic ventricular tachycardia. Sample size 
was calculated considering mean change in blood 
pressure (BP) as primary end point and type 1 error 5% 
and 80% power. So total 60 patients incorporated in the 
study and were distributed randomly into two groups 
each consisting equal number of patients  (n = 30) to 
receive propofol (Group P) or etomidate (Group E) during 
cardioversion. Computer generated randomization table 
equally divided patients into two groups by sealed 
envelope technique.

After confirming adequate starvation, patients were 
monitored with cardioscope (electrocardiography 
[ECG]), digital pulse oximeter (SpO2), and noninvasive 
BP. Supplementary oxygen by nasal prongs was provided 
to every patient. All the emergency endotracheal 
intubation equipment and cardiorespiratory drugs were 
kept ready for resuscitation. In an effort to abolish pain 
during intravenous (IV) administration of both drugs, 
all patients received a slow IV injection of 2% injection 
lignocaine (0.5 mg/kg) 1 min before giving propofol or 
etomidate. All patients received injection fentanyl (1 µg/
kg) IV for analgesia. Group P received propofol (1 mg/kg 
IV bolus followed by 0.5 mg/kg) and Group E received 
etomidate,  (0.1  mg/kg IV followed by 0.05  mg/kg) to 
achieve adequate level of sedation (no respose to verbal 
commands and loss of eyelid reflex) with spontaneous 
breathing. Haemodynamic variables  (heart rate  [HR], 
BP  [systolic BP  [SBP], diastolic DP  [DBP] and mean 
arterial pressure  [MAP]], SpO2, respiratory rate  [RR]) 
and Aldrete recovery score  (ARS)[7] were assessed 
at 1 min, 2 min, 5 min, 10 min, 15 min, 20 min and 
30 min post cardioversion. Incidence of hypotension, 
respiratory depression, nausea, vomiting and myoclonus 
were compared. In addition to this, time taken to regain 
consciousness, follow simple commands (corresponding 
to Ramsay sedation score[8] [RSS = 2] denoting recovery; 
was also compared. We defined hypotension as more 
than 20% fall in SBP and respiratory depression was 
considered when RR <8/min or apnea >10 s occurred.

All patients were monitored and post anaesthesia 
discharge score (PADS)[7] at 4 h was compared.

Statistical analysis
All raw data were analyzed using IBM SPSS software, 
United States,Predictive analytics software and 
solutions (SPSS 16). Descriptive analysis for numerical 
data consists of mean with standard deviation 
for various parameters. Categorical data  (e.g.,  sex 
distribution, ASA status) were analyzed using Pearson’s 
Chi‑square test with Yate’s correction. Parametrical 
numerical data between groups were analyzed using 
Student’s t‑test. Mann–Whitney U‑test was applied for 
comparing different scores in both groups. P < 0.05 
was considered as statistically significant. All analyses 
were two‑tailed.

RESULTS

Patients in both groups were comparable with respect 
to demographic data such as age, gender, weight and 
ASA grade [Table 1].

Heart rate decreased in both groups after cardioversion at 
all time intervals but the difference was insignificant. SBP 
decreased at all time intervals but significant difference 
was observed at 2 min (95.33 ± 12.04 Group P vs. 
106.13 ± 15.27 mmHg Group E; P = 0.004) and 5 min 
(98.30 ± 11.64 Group P vs. 105.43 ± 13.81 mmHg 
Group E; P = 0.035). DBP (Group P 62.87 ± 9.68 vs. 
Group E 68.90 ± 11.54 mmHg; P = 0.032) and MAP (Group P 
74.13 ± 10.06 vs. Group E 81.23 ± 12.21 mmHg; P = 0.017) 
at 2 min showed significant fall in Group P; although 
clinically insignificant [Figure 1-4]. Oxygen saturation 
(SpO2) was comparable in both groups at all times.

Ramsay sedation score was higher in Group  E at 1 
and 2 min after cardioversion (P = 0.04 at 1 min) but 
thereafter Group  P showed higher RSS at all times 
denoting early onset and brief duration of etomidate. 
Time required to achieve RSS = 2 was higher in Group P 
(659.1 + 150.7 vs. 435.7 + 148.06 seconds, P < 0.001) 
denoting early recovery with etomidate. ARS showed 
significant difference at all times; suggesting better 

Table 1: Demographic characteristics
Parameter Group P 

(n=30)
Group E 
(n=30)

P

Age  (years) 38.233±11.190 38.800±11.186 0.845
Weight  (kg) 50.967±10.912 50.967±12.488 1
Gender 
(male/female)  (%)

12  (40)/18  (60) 13  (43.3)/17  (56.7) 0.816

ASA  (II/III) 26/4 24/6 0.793

ASA: American Society of Anesthesiologists
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recovery profile with etomidate  (although clinically 
insignificant) [Figure 5 and 6].

Incidence of hypotension and respiratory depression 
was higher in Group P (33.3% vs. 16.6%, P = 0.233; 
20% vs. 0%, P  =  0.024 respectively). None of the 
patient in Group  P had myoclonus  (26.6% vs. 0%, 
P = 0.004). Mean left atrial (LA) size in Group P and 
E was 35.967  ±  8.74  mm and 42.633  ±  9.40  mm 
respectively  (P  =  0.006) but still success rate of 
cardioversion was comparable in both groups (80% vs. 
83.35%; P = 0.739) (Chi‑square test).

Also, mean number of shocks required (2.1 + 1.29 vs. 
1.9 + 0.88 [P = 0.488]) showed no significant statistical 
difference.

Post anaesthesia discharge score at 4 h in both groups 
were comparable (P = 0.72; Mann–Whitney U‑test).

None of the patients in the study required resuscitation, 
inotrops or ventilator support.

DISCUSSION

Cardioversion is a method to restore an abnormal 
heart rhythm back to normal sinus rhythm using 
either an electric shock or medications. During electric 
cardioversion, shock has to be synchronized with the R 

wave of ECG which avoids the phase of vulnerability of 
myocardium during cardiac cycle. It is a short, painful 
procedure[1] requiring sedation, analgesia and early 
recovery; failing which patient may develop panic 
attacks and unpleasant memories.[9] Also presence 
of significant pre‑existing cardiac disease as well as 
involvement of other organ systems makes choice of 
anaesthetic an important issue before cardioversion. 
Drugs having a rapid onset and short duration of action 
with rapid recovery should be selected. At the same 
time, anaesthetic should not cause hemodynamic 
disturbances and should be devoid of unwanted side 
effects without losing airway reflex control. Propofol 
and etomidate both fulfil majority of these criteria as 
an ideal anaesthetic agent for cardioversion. Therefore, 
we decided to compare both these anaesthetics in order 
to assess their safety and efficacy during cardioversion.

After cardioversion, decreased HR was observed in 
both groups   due to interruption in re‑entry circuits 
after depolarization of a critical mass of myocardium; 
thus regaining sinus  rhythm.[10] We observed greater 
fall in SBP with propofol at 2  min and 5  min after 
cardioversion although the degree of fall was clinically 
insignificant. But then SBP gradually approached 
towards baseline at 20 and 30  min in both groups. 
MAP and DBP in propofol group showed statistically 
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Figure 1: Comparison of heart rate (no difference noted)

85
90
95

100
105
110
115

S
B

P
 (m

m
 H

g)

group P

group E

Figure 2: Comparison of systolic blood pressure (P = 0.004 at 
2 min; P = 0.035 at 5 min)
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Figure 3: Comparison of diastolic blood pressure (P = 0.032 
at 2 min)
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Figure 4: Comparison of mean blood pressure (P = 0.017 at 
2 min)
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significant but clinically insignificant drop at 2  min 
after cardioversion. Incidence of hypotension in both 
groups was comparable. Our results were consistent 
with other similar studies comparing propofol and 
etomidate.[11‑14] We realized that our doses were rather 
low and as a result achieved hemodynamic stability in 
majority of the cases.

Propofol in a dose of 2 mg/kg reduces arterial BP by 
approximately 40%, mainly due to vasodilatation and 
potentially enhanced by its direct myocardial depressant 
effect. Old and sick patients are more prone to profound 
hypotension when opioid is added.[15]  Etomidate neither 
inhibits sympathetic tone nor impairs myocardial 
function, even in patients with valvular or ischemic 
heart disease contributing to stable hemodynamic.[16] 
But in our study SBP decreased in both groups due to 
additive effect of fentanyl contributing to deep sedation.

Propofol produced more respiratory events in our study 
although without any significant effect on SpO2 and none 
of the patient required intubation. These observations 
are in concordance to other similar studies.[9,17-19]

We found delayed and prolonged sedation with propofol 
as compared to etomidate but the degree of sedation 
produced by both drugs was sufficient enough for 
cardioversion. This can be explained by the fact  that the 
onset time after induction dose of propofol and etomidate 
is 40 s and 15–30 s, respectively while context sensitive 
half life for propofol infusion upto 8 hrs is <40 min only.[15]

Aldrete recovery score was significantly better with 
etomidate at all times after cardioversion denoting 
faster and clear headed recovery. Time required to 
achieve RSS  =  2 also showed faster recovery with 
etomidate. Toklu et al.[20] compared recovery time of 
etomidate‑ramifentanyl and propofol‑ramifentanyl 
sedation in patients scheduled for colonoscopy and 
concluded that etomidate‑ramifentanyl administration 
for sedation and analgesia during colonoscopy resulted 
in more stable hemodynamic response and shorter 

recovery and discharge times. An addition of fentanyl 
to etomidate reduces the required dose of etomidate and 
allows earlier awakening.[15] Experimental studies have 
shown conflicting effects on propofol pharmacokinetics 
when used with fentanyl depending on timing of 
fentanyl administration before propofol.[15,21] Other 
similar study found faster recovery with propofol 
but higher dose of etomidate and absence of fentanyl 
contributed to this contrary finding.[22] In another study 
comparing propofol and etomidate, where incremental 
doses were given but no analgesic agent was given, no 
difference in recovery times was observed.[17]

We found similar PADS at 4  h after cardioversion 
suggesting that neither drug delayed discharge of 
the patients. In another study, there was no residual 
psychomotor impairment 60 min after anaesthesia in 
any patient before discharge.[23]

We found only one female patient who developed 
nausea and vomiting after cardioversion with etomidate 
that was well controlled with antiemetic. Otherwise 
none of the patients had nausea and vomiting in our 
study due to antiemetic effects of propofol itself and 
low dose of etomidate used in the study. Propofol has 
anti‑emetic properties and studies have shown a lower 
incidence of postoperative nausea and vomiting (PONV) 
in patients receiving propofol as induction agent.[24] But 
it is possible that the number of patients in our study 
was too few to reliably detect any difference in PONV 
between the groups. Other studies found more frequent 
nausea and vomiting during and after anaesthesia in 
patients who received etomidate.[18,25]

Etomidate is associated with considerably less injection pain 
in children compared with propofol with added lidocaine.[26] 
None of our patient experienced pain on injection of either 
drug because of pretreatment with lignocaine.

We found 26.67% incidence of myoclonus with 
etomidate against none in propofol group (P = 0.004). 
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Figure 5: Comparison of Ramsay sedation score (P < 0.05 at 
1, 5, 10, 15, 20 min denoting profound sedation with propofol)
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Figure 6: Comparison of Aldrete recovery score (etomidate 
showing better recovery at all times)
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The incidence of myoclonus is reported to be 60–80% in 
non premedicated patients after etomidate injection and 
has been found to be reduced after pre‑administration 
of fentanyl in a dose dependent manner.[27,28]

None of the patients had intra‑procedural recall after 
cardioversion denoting equivalent amnesia produced 
by both drugs. In their study, Mitterschiffthaler 
et al.[29] found more incidence of recall with etomidate 
as compared to propofol but greater dose of the hypnotic 
agents without analgesia were used. Swann et  al.[30] 
too, found a low incidence of recall during sedation in 
emergency department.

Another interesting observation was that although 
etomidate group had significant (P = 0.006) more LA size 
than propofol group, success rate of cardioversion (80% 
in Group  P vs. 83.3% in Group  E) was comparable 
between both groups suggesting that probably size of 
left atrium has no impact on outcome of the procedure 
but still excessively large left atrium might cause failure 
to cardiovert.[31]

Overall, etomidate when compared to propofol as 
sedative agent in patients undergoing cardioversion 
failed to show significant statistical difference in terms 
of hypotension after cardioversion. However, recovery 
time was significantly faster with etomidate but this 
difference may not be clinically relevant. There was no 
significant difference in the incidence of nausea and 
vomiting. So the combination of low‑dose fentanyl and 
etomidate may be a good choice for short procedures 
where rapid recovery is required and can be a good 
alternative to propofol in short procedural sedation.

LIMITATIONS
Our study was not double blinded. Although both drugs 
have milky white appearance; because of the specific 
nature of dosing, we did not think that double blinding 
could be safely achieved. So likelihood of preconceived 
notions about the two agents could have resulted in 
possible bias. Cost of drug is also an important factor 
and we did not conduct a cost‑effectiveness analysis too.

CONCLUSION

Propofol and etomidate both provide excellent 
conditions, safety profile and quick recovery for EC. 
We suggest that in old, sick and critically ill patient 
etomidate should be preferred over propofol to maintain 
haemodynamic stability and early recovery. But utmost 
vigilance is required to tackle complications related to 

airway. We also conclude that probably LA size is not a 
determinant for success of electric cardioversion.
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