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Abstract
Electroconvulsive therapy is one of the methods of treatment used in various kinds of psychiatric disorders including; depression, manic disorders, and catatonia. 
There are also different kinds of anesthetic approaches used in electroconvulsive therapy which include different kinds of anesthetic drugs, neuromuscular blocking 
agents and other medications. This article reviews the recent studies conducted regarding the various methods of anesthesia used in electroconvulsive therapy and 
proposes drugs and methods that could decrease unwanted side-effects and improve clinical outcomes of electroconvulsive therapy.

*Correspondence to: Behzad Nazemroaya, Department of Anesthesiology 
and Critical Care, School of Medicine, Isfahan University of Medical Sciences, 
Isfahan, Iran, E-mail: behzad_nazem@med.mui.ac.ir

Key words: electroconvulsive therapy, preoxygenation, mask ventilation, muscle 
relaxants, nausea, vomiting

Received: January 20, 2019; Accepted: February 15, 2019; Published: February 
20, 2019

Introduction
Electroconvulsive therapy (ECT), also known as electroshock 

therapy is one of the methods of treatment in specific psychiatric 
diseases where minute electrical impulses are applied to the brain 
to treat many psychiatric disorders [1]. It is used in various kinds 
of psychiatric disorders, such as; depression, catatonia and manic 
disorders. Further indications are for those patients who have not 
shown any response to other drugs or those who are unable to do their 
daily activities because of these side effects or in patients with acute 
suicidal attempts. Furthermore, there are patients who have delusions 
or hallucinations or deep psychomotor retardation which may be less 
responsive to drugs, therefore early ECT may be indicated for them. 
There are a number of methods of applying ECT, one of which consists 
of 6 to 12 consecutive rounds of treatment over a timeframe of 2 to 4 
weeks continued until showing significant clinical improvement. The 
seizures that are produced by ECT consist of a tonic phase which is 10 to 
15 seconds long followed by a clonic phase which is 32 to 50 seconds long.

There are a few complications associated with the use of ECT. For 
instance, there may be some haemodynamic changes including severe 
bradycardia induced by vagal stimulation and mild hypertension 
afterwards. The stimulation of the sympathetic nervous system may 
cause hypertension and tachycardia lasting 5 to 10 minutes. There are 
also ECG variations and there may be changes like a prolongation in the 
interval in the pulse rate or an increase in the QT interval, in addition 
to inversion of the t wave or arrhythmias such as atrial or ventricular 
arrhythmias.

Moreover, there may be elevated blood flow to the brain and an 
increase in the metabolic rate, which may cause a subsequent rise of 
the ICP. Cases of elevated intraocular or intragastric pressure have also 
been observed [2]. Regarding other side effects, the idea that ECT may 
cause brain damage has been speculated since the beginning of ECT 
treatments, but there are no data that would support this concept and 
on the contrary research has refuted it. For example, Devanand et al. [3] 
published a systematic review regarding this idea and found that there 
were no evidence that ECT may cause any brain damage or any damage 

at the structural or cellular level. Other serious medical outcomes with 
ECT are significantly rare.

There should be special consideration for patients with other 
coexisting medical diseases for example, cardiovascular diseases 
such as myocardial infarction of late, CHF or valvular heart disease. 
There may be other conditions which should be of concern, such as 
space occupying lesions or venous malformations, untreated diabetes, 
pulmonary diseases and osteoporosis. Evaluation before ECT is 
recommended, since it may identify coexisting medical diseases and 
the effect of ECT on such conditions [4].

Furthermore, there may be some cognitive side effects which may 
be of concern in ECT. Such cognitive side effects include disorders 
like, stereotypical and transient postictal disorientation which can be 
mild or severe in rare cases. Another type of cognitive disorders may 
be anterograde amnesia which is the inability to learn new information 
during and within a short time period after ECT treatment, which may 
have various degrees of severity. Another type of cognitive disorder 
is short-term retrograde amnesia which includes gaps in memory for 
occurrences a few weeks or even a few months prior to ECT. The fourth 
kind of cognitive disorder which is quite rare, maybe a more severe 
kind of retrograde memory loss where a patient suffers from persistent 
deficits in memory from several months or even years back.

There has not been enough controlled research conducted to show 
which patients may be at a higher risk for such negative effects or for 
providing pure explanation for these disorders. 
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Additionally, there may be few adverse physical conditions after 
ECG which includes; headache, nausea, muscle pain, resulting from 
or subsequent to seizure or anesthesia or the combination of the two, 
but fortunately not clinically serious. Another side effect which may be 
observed in rare cases is known as “anaesthesia awareness”. This may 
occur because of unpredicted differences in the response of patients to 
anaesthesia. In this condition the patient may not be able to move or 
breathe without being able to call the staff and alert them to the state 
of his or her consciousness. This condition may not be dangerous to 
the patient because there is sufficient oxygen but maybe very disturbing 
to the patient and require an adjustment to the analgesic requirements 
and a psychoeducational intervention. Therefore, it is paramount to 
inform patients to such side effects and to provide treatment for specific 
symptoms should they occur [4].

The contraindications of ECT include intracranial hypertension 
which is an absolute contraindication. Relative contraindications 
are the presence of a mass lesion inside the cranium with a normal 
ICP, aneurysm inside the cranium, myocardial infarction as of late, 
angina, congestive heart failure, severe glaucoma, bone fractures, 
thrombophlebitis, pregnancy and retinal detachment. Patients who 
are on constant treatment with benzodiazepines or lithium are 
recommended to discontinue these medications prior to ECT since, 
benzodiazepines may abolish or decrease seizure formation and lithium 
may cause post ECT delirium and confusion [4].

Anesthesia for ECT

Anesthesia is used in ECT to prevent unpleasant memories of the 
events while providing a prompt recovery to normal function. One 
of the complications of causing tonic- clonic seizures during ECT is 
the likelihood of creating injuries to the bones or fracture of vertebral 
bodies. In order to decrease such injuries neuromuscular blocking 
agents can be used to decrease the negative effects of such abrupt 
muscle contractions [1].

 It is not recommended to provide premedication prior to the 
procedure, since, it may increase emergence time. In order to reduce 
secretions and to decrease bradycardia, anticholinergic medications 
are recommended. In patients with a history of nausea and vomiting 
ondansetron may be beneficial [2].

A small intravenous cannula can be placed for the administration 
of medications. Standard monitoring should be used. Preoxygenation 
is used for patients using 100% oxygen. Usually, the induction of 
anaesthesia is with methohexital, 1.5 mg per kg IV or propofol 1 mg per 
kg IV and succinylcholine, 1.0 mg per kg IV. Afterwards, patients are 
ventilated using bag-mask ventilation with 100% oxygen. Small doses 
of nondepolarizing muscle relaxants can be used in patients who have 
contraindications for the use of succinylcholine. Using labetalol 10 to 
50 mg IV or Esmolol, 40 to 80 mg IV prior to ECT may decrease the 
hypotensive effects of ECT and may be beneficial in those who suffer 
from hypertension or coronary artery disease. After ECT, Ketorolac can 
be used to decrease consequent pain [2].

In a recent study by Nazemroaya et al., in which preoxygenation 
with 100% oxygen was compared to bag-mask ventilation for ECT, 
it was shown that preoxygenation with 100 % oxygen for 5 minutes, 
prevented the increase of heart rate and blood pressure without 
showing any significant decrease in O₂ saturation. As a result, 
considering the high prevalence of tachycardia, elevated blood pressure 
and plummeting of oxygen saturation during ECT, preoxygenation 
using 100% oxygen prior to ECT could be an alternative to bag-mask 

ventilation during ECT which could improve clinical results after ECT 
and prevent vocational injuries to such as carpal tunnel syndrome to 
anesthesia technicians [5].

It may be prudent to pay extra attention to the concomitant use of 
other medications in patients with psychiatric diseases. Of importance 
are medications such as tricyclic antidepressants, monoamine oxidase 
inhibitors, selective serotonin reuptake inhibitors which require special 
care [2].

Various methods of anesthesia have been traditionally used and 
newer methods have also been utilised for anesthesia during ECT. In 
the traditional method, a number of agents are commonly used. As 
reviewed by Chanpatarana et al, the most common anesthetic agents 
include: methohexital, ketamine, thiopental, propofol and etomidate. 
Muscle relaxants such as succinylcholine and also nondepolarizing 
muscle relaxants are used to provide only moderate degrees of muscle 
relaxation and prevent injury to the musculoskeletal system, in addition 
to improving airway management. Atropine and glycopyrrolate are 
anticholinergic agents most commonly used to prevent bradycardia 
and asystole [6].

In addition, the use of antihypertensive medications may also 
be warranted in special circumstances. They include medications 
such as beta-blockers, nitroglycerine, trimethaphan, nicardipine and 
nitroprusside. Honarmand et al. [7] showed that using magnesium-
sulfate reduces sympathetic responses caused by ECT but had no 
significant effect on seizure duration.

Ding et al. [8] also stated methohexital, thiopental, etomidate, 
propofol and ketamine as commonly used drugs during anesthesia for 
ECT.

Such medications can be used alone or in combination with each 
other, which have been used in ECT with different results, such as: 
propofol with ketamine, sodium thiopental with midazolam and 
propofol, methohexital and propofol or a mixture of sodium thiopental 
and propofol. Erdogan et al. [9] used a combination of ketamine and 
propofol and found that the seizure duration with this combination 
was similar to that of propofol, but the quality of seizures was superior 
in this combination compared to propofol alone. Also, the effects of 
propofol and ketamine in ECT in depressive patients were reviewed 
by Wang et al, who concluded that this combination may reduce the 
negative effects of ketamine alone and could be the first line of therapy 
in ECT in such patients.  Nazemroaya et al. [10] reviewed the effects 
of ketamine compared to thiopental in ECT and found ketamine 
to be a suitable anesthetic agent in ECT despite some increase in 
heart rate, blood pressure and seizure duration. In another study by 
Nazemroaya et al. [11] which compared the cardiovascular effects of 
propofol to thiopental in ECT, they showed that the negative effects of 
propofol were more profound but verbal response time and recovery 
from anesthesia were quicker when using propofol. Shah et al. [12] 
compared thiopental, propofol and midazolam in ECT and expressed 
that propofol can be administered to ASA Grade 1 and 2 patients for a 
rapid and seamless induction and provide superior antiemetic, recovery 
with no interference with clinical outcomes while having the lowest 
increase in serum potassium levels. Erdil et al. [13] also concluded that 
propofol did not cause a prolongation of the QT interval and provided 
better hemodynamic stability compared to etomidate during ECT [14]. 
Furthermore, Nazemroaya et al. studied the effects of etomidate and 
thiopental during ECT and concluded that etomidate did not seem 
to show any negative interactions with the clinical outcome of ECT 
in patients. In addition, etomidate could also be used as a substitute 
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in patients to prevent hemodynamic changes. The only complications 
were increased pain on injection and subsequent nausea and vomiting 
compared to thiopental [15]. In a study by Fredman et al. [16] propofol 
and methohexital were compared and it was found that propofol was 
a reliable anesthetic compared to methohexital during ECT, especially 
in elderly patients who needed ECT, since; it provided a more rapid 
recovery of cognitive function. In another study by Nazemroaya et 
al. [17] about the effects of midazolam in ECT, it was postulated that 
although midazolam could reduce seizure duration, but could also 
decrease headache, myalgia and nausea after ECT.

Various muscle relaxants have also been used in different researches 
including using succinylcholine and also nondepolarizing muscle 
relaxants. In research by Nazemroaya et al., hemodynamic changes 
after ECT were compared in succinylcholine and cisatracurium groups. 
They found that using low doses of cisatracurium caused shorter 
periods of recovery to spontaneous respiration after ECT and longer 
period of seizure during ECT, compared to succinylcholine. Unwanted 
complications that were observed were less in the cisatracurium group, 
making it a suitable alternative to succinylcholine in this procedure [18]. 
These findings were further confirmed by another study conducted by 
Nazemroaya et al. [19].

Further studies have also shown the efficacy of nondepolarizing 
neuromuscular blocking agents in ECT.  Kadoi et al., studied the 
recovery period of rocuronium and compared it to succinylcholine. 
They subsequently observed that repeated doses of rocuronium-
sugammadex did not have any negative complications including nausea, 
vomiting or QT interval prolongation. This combination also seemed to 
have safety and efficacy in patients who were otherwise susceptible to 
the adverse effects of succinylcholine [20].

Conclusion
ECT is an effective and prevalent method of treatment for many 

psychiatric patients. It is therefore important to study the various 
aspects of this mode of treatment especially anesthetic considerations 
for such a treatment. Many studies have been done to observe the 
negative effects of many anesthetic regimens and to prevent such 
adverse effects. These studies may have limitations, thus there need to 
be more studies conducted on a higher number of patients to improve 
anesthetic care during ECT and prevent adverse complications.
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