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Premedication with dexmedetomidine and midazolam attenuates 
agitation after electroconvulsive therapy
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persistent and severe depression, bipolar disorder, and 
schizophrenia [1–3]. However, emergence agitation 
(restless agitation with panic-like behavior, excitement, 
restlessness, talkativeness, and moaning) [4,5] hyper-
dynamic response, lessened satisfaction, and seizure 
activity may occur in some patients after ECT [4–9]. 
Several treatment modalities have been proposed for 
post-ECT agitation, such as sedative-anesthetic drugs, 
midazolam, and antipsychotics. However, these kinds of 
drugs have an infl uence on seizure length and they have 
adverse effects [10–12].

Dexmedetomidine has been studied and reported to 
be effective in ECT, without serious side effects. Simi-
larly, midazolam has also been studied for ECT. 
However, the effects of these two sedative drugs have 
not been compared in agitated patients who underwent 
ECT. Therefore, in the present study, we aimed to 
investigate and compare the effects of premedication 
with a low, single dose of dexmedetomidine and a low, 
single dose of midazolam in the anesthesia of ECT, and 
to fi nd the ideal propofol dose to constitute the ideal 
anesthetic condition for patients who had post-ECT agi-
tation. The present study involved patients who had 
experienced post-ECT agitation more than once during 
previous treatments.

It has been stated that dexmedetomidine should be 
administered over no less than 10 min, as, because of 
sudden exogenous catecholamine release, the loading 
dose of up to 1 μg·kg−1 and too rapid administration can 
lead to tachycardia, bradycardia, and hypertension [13]. 
With this in mind, dexmedetomidine, 0.5 μg·kg−1 was 
given over 10 min in this study. Fink [14] reported that 
in moderate to severe cases of agitation after ECT, 
midazolam (0.5–2 mg) was effective. Therefore, mid-
azolam, 0.025 mg·kg−1 was administered to the patients 
in this study.

Abstract
Purpose. This study was designed to compare the effects 
of premedication with dexmedetomidine and midazolam 
on post-electroconvulsive therapy (ECT) agitation (which 
patients had experienced previously and had been resistant to 
treatment). In addition, we aimed to evaluate the duration of 
convulsion, the propofol requirement, the recovery time, and 
patients’ satisfaction during and after ECT.
Methods. Fifteen patients with depressive episodes of bipolar 
disorder and nonbipolar recurrent depression and patients 
who underwent a series of three consecutive ECT treatments 
were studied as a crossover design. In this double-blind and 
placebo-controlled study, patients were randomly allocated to 
receive either dexmedetomidine, 0.5 μg·kg−1 (group Dex), 
midazolam, 0.025 mg·kg−1 (group Dor), or saline (group C) in 
a total volume of 20 ml given intravenously 10 min before the 
induction of anesthesia. Propofol was administered until the 
patients did not respond to a verbal command.
Results. The mean duration of convulsive activity was longer 
in group Dex than in group C and group Dor (P < 0.05). The 
total dose of propofol requirement in group Dor and group 
Dex was lower than that in group C (P < 0.05). Agitation scores 
in both groups Dor and Dex were signifi cantly lower than 
scores in group C (P < 0.05) at 10 and 15 min after ECT.
Conclusion. Premedication with low-dose intravenous dex-
medetomidine, 0.5 μg·kg−1 or midazolam, 0.025 mg·kg−1 before 
ECT may be useful in managing treatment-resistant agitation 
after ECT, without adverse effects.
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Introduction

Electroconvulsive therapy (ECT) is an effective treat-
ment for a variety of psychiatric illnesses, particularly 
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Patients and methods

After the institutional review board’s approval of this 
study, written informed consent was obtained from 
patients with American Society of Anesthesiologists 
(ASA) physical status I-II. The work presented was 
performed in accordance with the most recent version 
of the Helsinki Declaration.

There were 15 patients in the trial (5 women and 10 
men). Twelve patients had had a bipolar depressive 
episode, and 3 patients had nonbipolar recurrent depres-
sion. During three separate sessions, 45 ECT treatments 
were evaluated in this double-blind and crossover design 
study, from October 2007 through December 2007. All 
the patients had had severe post-ECT agitation more 
than once. The exclusion criteria were: not providing 
their own consent for ECT, ASA physical status more 
than II, age less than 18 years, pregnancy, ischemic 
heart disease, heart blocks, arrhythmia, the use of pre-
medication drugs such as β-adrenergic blockers, the use 
of tricyclic antidepressant drugs, and a known or a 
family history of adverse reactions to dexmedetomidine 
or midazolam.

Patients were assigned to one of three study groups, 
using a computer-generated random number table. 
Randomization was carried out confi dentially by an 
anesthetist, and the data were evaluated by a psychia-
trist who was blinded to the study. The patients subse-
quently received an alternative study drug in their next 
session. The study medication consisted of dexme-
detomidine (0.5 μg·kg−1; Precedex; Abbott, Istanbul, 
Turkey, 200 μg·2 ml−1), midazolam (0.025 mg·kg−1; 
Dormicum; F. Hoffmann-La Roche, Basel, Switzerland, 
5 mg·5 ml−1), or normal saline in a total volume of 20 ml. 
The medications were prepared by an anesthesiologist 
not involved in the measurements and evaluation and 
were infused intravenously 10 min before the induction 
of anesthesia. After premedication with the study drugs, 
propofol was administered slowly (20 mg·10 s−1) until 
the patient no longer responded to his/her name being 
called loudly and showed loss of the eyelash refl ex. 
Then, succinylcholine, 0.5 mg·kg−1 was administered. 
The total dose of propofol the patients required was 
recorded. Ventilation was assisted with 100% oxygen in 
all groups during the procedure. After complete neuro-
muscular blockade and bilateral temporal electrode 
placement, ECT was commenced with bilateral-
bitemporal stimulation. The electrical stimulation was a 
120-volt-current for 3 s (EKT03; Gunes Electronic, 
Gaziantep, Turkey).

The duration of the convulsion was recorded as the 
time from the ECT stimulus to cessation of tonic-clonic 
motor activity in the patients’ extremities. The isolated 
cuff technique was not used. The recovery time was 
recorded as the time from the end of succinylcholine 

administration until the patients’ obeying the com-
mands. Noninvasive mean arterial pressure (MAP), 
heart rate (HR), oxygen saturation, and probable side 
effects, including headache, nausea, vomiting, coughing, 
and fever were recorded immediately before premedi-
cation and subsequently at 5-min intervals for up to 
15 min after electrical stimulus until the patient was 
discharged from the recovery unit to the psychiatry 
department.

Agitation score and the patients’ satisfaction were 
evaluated when the patients were completely awake 
after ECT. The agitation was evaluated using an emer-
gence agitation (behavior score) score (1 = sleeping, 2 
= awake and calm, 3 = irritable and crying, 4 = inconsol-
able crying, 5 = severe restlessness and disorientation 
purposelessly wanting to get out of the bed, wanting to 
stand on the bed, shouting, crying, or mumbling loudly) 
[15]. Patients’ satisfaction was assessed using a satisfac-
tion scale, in which 1 represents pleased and calm, 2 
represents the patient is without any complaint and sat-
isfaction is not bad, 3 represents the patient has some 
complaints and has middling quality of satisfaction, and 
4 represents complaints that the treatment is unpleas-
ant, and he/she does not want to undergo the same 
technique any more.

Respiratory depression was defi ned as a respiratory 
rate of less than 10 breaths·min−1, hypoxemia was defi ned 
as peripheral oxygen saturation (SpO2

) of 90 % or less, 
bradycardia was defi ned as HR less than 50 beats·min−1, 
hypotension was defi ned as MAP less than 60 mmHg, 
and hypertension was defi ned as MAP more than 
120 mmHg.

Statistics

Data values are summarized as means ± SD. Parametric 
data were analyzed and compared using one-way analy-
sis of variance (ANOVA), and multiple measurements 
were analyzed using repeated-measures analysis of vari-
ance. Kruskal Wallis and χ2 tests were used to analyze 
for nonparametric data. A P value of 0.05 or less was 
considered statistically signifi cant.

Results

Forty-fi ve ECT treatments were evaluated in 10 
male and 5 female patients (age, 32 ± 9 years; weight, 
75 ± 16 kg).

In both the study groups, the agitation score was sig-
nifi cantly lower than that in group C at 10 and 15 min 
after ECT (P < 0.05; Fig. 1). After ECT, an additional 
drug, such as midazolam, 0.025 mg·kg−1 or dexmedeto-
midine, 0.5 μg·kg−1 for sedation was given to patients 
who showed agitation grade 4 or 5. Three patients in 
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group C needed supplementary sedation for their 
intense agitation.

The duration of convulsion was signifi cantly longer in 
group Dex than in groups Dor and C: Dex > Dor = 
C (32 ± 13, 23 ± 6, and 22 ± 8 s, respectively, P < 0.05; 
Table 1).

 There was no difference among the groups with 
regard to the recovery time (P > 0.05; Table 1).

In group Dex, MAP and HR decreased signifi cantly 
from the baseline value at 30 and 45 min after ECT 
(P < 0.05; Figs. 2 and 3).

Patients’ satisfaction was similar among the groups 
(Table 1).

The total propofol dose was different among the 
groups: Dex < Dor < C (56 ± 15 mg, 78 ± 14 mg, and 89 
± 13 mg, respectively; P < 0.05; Table 1).

Four patients in group Dex and two patients in group 
Dor developed coughing. Headache occurred in fi ve 
patients in group Dex and six patients in group Dor. No 
patient experienced respiratory depression, hypoxemia, 
bradycardia, hypotension, or hypertension. None of the 
patients received atropine or ephedrine.

Fig. 1. Agitation scores (means and SD) 
of the groups (n = 15 in each group). The 
agitation scores in groups Dex (dexme-
detomidine) and Dor (midazolam) were 
signifi cantly lower than those in group C 
(control) at 10 and 15 min after electro-
convulsive therapy (ECT). *P < 0.05 com-
pared with group C

Fig. 2. Mean arterial blood pressure 
(MAP; means and SD; n = 15 in each 
group). In group Dex, MAP decreased 
signifi cantly from the baseline value at 30 
and 45 min after ECT. *P < 0.05 com-
pared with baseline value

Fig. 3. Heart rate (HR; means and SD; 
n = 15 in each group). HR of the patients 
in group Dex was signifi cantly lower than 
the baseline value at 30 and 45 min after 
ECT (*P < 0.05 compared with baseline 
value)
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Discussion

Premedication with low-dose intravenous dexmedeto-
midine, 0.5 μg·kg−1 or midazolam, 0.025 mg·kg−1 before 
ECT could be useful in managing treatment-resistant 
agitation after ECT. Both these drugs can reduce the 
total propofol requirement and lengthen the duration 
of convulsion during ECT.

There was no signifi cant difference among the groups 
regarding hemodynamic side effects during ECT. 
Despite the low doses of propofol in the study groups, 
hyperdynamic side effects, such as hypertension and 
tachycardia, may have been suppressed by propofol 
during the ECT procedure. The decrease in systemic 
pressure following an induction dose of propofol 
appears to be due to both vasodilation and myocardial 
depression. The leading cause may be a reduction in 
sympathetic activity [16].

The doses of propofol the patients required was dif-
ferent between the three groups in our study (Dex < 
Dor < C). Dexmedetomidine signifi cantly decreased the 
total propofol requirement for induction of anesthesia. 
It also lengthened the duration of convulsive activity 
during ECT when compared with fi ndings in groups 
Dor and C, without altering the satisfaction and recov-
ery times of the patients. As dexmedetomidine pre-
medication reduced the total propofol requirement, 
lower doses of propofol may have affected the tonic-
clonic motor activity. Furthermore, the lower doses of 
propofol may have brought about a shorter recovery 
time in group Dex, although there was no signifi cant 
difference in recovery times between the groups.

None of the patients in any of the three groups com-
plained of awareness, according to cross-examination 
after ECT. No patient in any group remembered any 
event about the procedure. Therefore, awareness or 
implicit memory of intraoperative events cannot have 
affected the patients’ satisfaction scores. Postictal 
amnesia may have been the main reason [17] for this 
lack of awareness.

The duration of convulsion was signifi cantly longer in 
group Dex than in groups Dor and C (Dex > Dor = C; 
32 ± 13, 23 ± 6, and 22 ± 8 s, respectively). However, 
Loimer et al. [18] showed that midazolam shortened the 

seizures to a duration which was not therapeutically 
desirable. Q’Reardon et al. [19] investigated benzodiaz-
epines for postictal agitation (PIA) in a ten-patient 
series, and their fi ndings revealed a resistant agitation 
to the intravenous administration of benzodiazepines. 
Despite the use of benzodiazepines for sedation, these 
drugs increase the seizure threshold and decrease the 
seizure duration and the potential effi cacy of ECT [20]. 
In the present study, midazolam kept seizure activity 
lasting long enough and also suppressed post-ECT 
agitation effi ciently, in contrast to the earlier reports 
[18,20]. The effects of midazolam on MAP, HR, patients’ 
satisfaction, and recovery times were similar in group 
Dex and group C (P > 0.05).

Both dexmedetomidine and midazolam premedica-
tion signifi cantly prevented agitation in patients who 
had previously shown severe post-ECT-agitation. Dro-
peridol, propofol, promethazine, and midazolam have 
been studied for severe post-ECT agitation. The results 
suggest that these drugs can be used to prevent post-
ECT agitation [12,15,19]. It is important to emphasize 
that even promethazine is a highly effective treatment 
for post-ECT agitation. However, it is a dopamine 
blocker, and thus can cause extrapyramidal effects and 
neuroleptic malignant syndrome [15].

There have been two other trials which aimed to 
understand the effect of dexmedetomidine in ECT.
Fu and White [21] demonstrated that a single 0.5 or 
1 μg·kg−1 dose of dexmedetomidine slightly lengthened 
the duration of electroencephalographic seizures. Dif-
ferent from Fu and White’s study, we found that dex-
medetomidine did not prolong the recovery time. It is 
possible that the higher dose of succinylcholine in the 
Fu and White [21] study (1.3–1.5 mg·kg−1; 0.5 mg·kg−1 in 
our study) may have affected the result.

Begec et al. [22] reported that acute hyperdynamic 
responses to ECT may be prevented by dexmedetomi-
dine 1 μg·kg−1 administered over 10 min before the 
induction of anesthesia with propofol without altering 
the duration of seizure activity and recovery time. In 
our study, there was no need to treat hypotension with 
crystalloid solutions or ephedrine, and no need to treat 
bradycardia with atropine. It is conjectured that the 
reasons we found no hypotension or bradycardia may 

Table 1. Duration of convulsion, recovery time, satisfaction, and propofol consumption of the patients

Variable Group C (n = 15) Group Dex (n = 15) Group Dor (n = 15)

Duration of convulsion (s) 22 ± 8 32 ± 13* 23 ± 6
Recovery time (min) 8 ± 4 5 ± 2 6 ± 2
Patients’ satisfaction (score) 1.80 ± 0.77 1.46 ± 0.51 1.80 ± 0.67
Propofol dose (mg) 89 ± 13 56 ± 15* 78 ± 14**

* P < 0.05 (Dex) when compared with group Dor and group C (control); ** P < 0.05 (Dor) when compared with control group
Data values are presented as means ± SD
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have been the method of administration (given over a 
10-min period) and the low single doses of dexmedeto-
midine and midazolam.

Begec et al. [22] maintained that the effect of length-
ening the seizure duration was related to the age of the 
patients. Contrary to Begec et al. [22], despite the old 
age of their patient population, Fu and White [21] stated 
that dexmedetomidine slightly extended the duration of 
seizure activity during ECT. There is another explana-
tion of the tonic-clonic motor activity being extended in 
dexmedetomidine-treated patients. The very low dose 
of titrated propofol may have caused the extended 
tonic-clonic motor activity in our group Dex.

In our study, the convulsive activity was determined 
via observation of the tonic-clonic motor activity of the 
patients’ extremities, without the isolated cuff tech-
nique. There is a limitation of the technique that we 
used. McCormick and Saunders [23] reported that it 
must be remembered that central seizure duration mon-
itored by electroencephalogram may outlast peripheral 
clonic manifestations. Therefore, it is estimated that 
peripheral tonic-clonic measurement may indicate a 
longer central seizure duration. However, the isolated 
cuff technique or EEG monitoring could have resulted 
in more reliable observation and evaluation of seizure-
related motor activity or electrophysiological seizure 
activity.

Premedication with low-dose dexmedetomidine could 
be a good alternative drug to midazolam in the ECT 
process, with a better convulsive activity profi le and 
lower propofol dose requirement. Dexmedetomidine 
and midazolam each attenuated the post-ECT agita-
tion. Therefore, it can be concluded that a low dose of 
either dexmedetomidine or midazolam could be pro-
posed for managing treatment-resistant agitation after 
ECT without altering the satisfaction or recovery times 
of the patients.
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