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Electroconvulsive therapy (ECT) is the use of electrically induced seizures for therapeutic purposes.

 

Historical Overview

Two important and unrelated ideas converged to result in ECT development;

· Hypothesized biological antagonism between epilepsy and psychosis - now disproved. 

· The idea that one disease could be used to treat another e.g. Von Jauregg, who treated tertiary syphilis by giving patients malaria

Historically seizures were initially induced in schizophrenic patients by;

· Injecting oil of camphor

· Pentylenetetrazole

· Insulin - the seizure resulting from the hypoglycemic state 

In 1938, Ugo Cerletti and Lucio Bini performed the first procedure in which an electrical current was passed directly through the brain, resulting in a generalized tonic-clonic seizure. It was easier to control than seizures induced with injected substances and was demonstrably safer.

Initially, ECT was performed with the patient alert and awake. The procedure was both frightening and associated with complications resulting from the often violent tonic-clonic convulsions, thus modifications were made;

· The patient is paralyzed to prevent the peripheral manifestations of the seizure

· Anesthesia (sleep) is induced so that the patient is not conscious of the frightening sensations of being paralyzed and having a seizure.

 

Indications

A referral to ECT can be made on either a primary or a secondary basis. In the first case, the choice is made because of the existence of any of the following criteria: 

i. an urgent need (either psychiatrically or medically) for a rapid response

ii. treatment alternatives are associated with a higher risk than is ECT

iii. a history of preferential response to ECT or

iv. patient preference 

Most patients, however, will be referred for ECT on a secondary basis, using the following criteria: 

i. lack of adequate response or demonstrated intolerance to treatment alternatives, or 

ii. deterioration of the patient's condition to the point at which criteria for primary use are met 

Current indications include;

· All mood disorders

· Acute schizophrenic presentations; Catatonic schizophrenia; in cases of schizophrenia with strong affective symptomatology. 

· Schizophreniform disorder or Schizoaffective disorder 

· Catatonic excitement

Conditions for which its efficacy is considered merely suggestive;

· Delirium

· Severe organic affective/psychotic syndromes that mimic functional syndromes

· Several medical conditions, including Parkinson's disease

· Catatonia secondary to organic causes.

 

Contraindications

There are no absolute contraindications; Relative contraindications include;

· Increased intracranial pressure

· Recent history of myocardial infarction

· High-risk conditions e.g. bleeding (or otherwise unstable) vascular aneurysm or malformation, intracerebral hemorrhage, acute or impending retinal detachment, phaeochromocytoma, or high anesthetic risk (American Society of Anesthesiologists (ASA) anesthetic risk of 4).

Because of the relative lack of experience in the field with ECT in children and adolescents, American Psychiatric Association recommendations call for second opinions from psychiatrists not otherwise involved in the case who are experienced in treating children/adolescents (one such individual for patients ages 13 to 17 and two for patients age 12 or under).
 

 

Mechanism of Action

Although it is clear that CNS seizure discharge is required for ECT to be effective, we do not understand the underlying neurophysiological or neurochemical mechanisms. Electroconvulsive therapy has many central nervous system effects on;

· Changes in the EEG

· Hypothalamic hormone secretion

· Calcium metabolism

· Biogenic amine levels

· Receptor sensitivity

The amnesia precipitated by ECT may itself contribute to the improvement. 

 

Technique

· Once a referral is made, informed consent is provided by the patient or, if the patient is incapable of informed consent, by an individual so designated under state law (usually a family member). The informed consent process consists of two major components: 

i. a presentation of both generic and specific material related to the anticipated effects of the procedure (both positive and negative), an explanation of why ECT is being recommended, a discussion of applicable treatment alternatives, and a concise and understandable description of the technique of administration; and 

ii. the signing, by the consenter, of a formal consent document

· The Pre-ECT Psychiatric and Medical Workup
a. The psychiatric history and examination should;

i. delineate the indication for ECT

ii. address the effects of prior treatments, including ECT

iii. discuss any risk factors that might be present, including how their effect might be minimized; and 

iv. make recommendations for any further pre-ECT studies or any changes in the patient's management that are indicated before or during ECT.

b. An anaesthetic preoperative assessment should be carried out to further clarify the risk component of the risk-benefit equation and to determine whether and how such risks can be minimized, particularly in terms of modifications of the anaesthetic procedure.

· Management of Medications Before and During the ECT Course - most psychotropic agents should be discontinued prior to administration of ECT, with the exception of antipsychotic medication in patients who have psychotic ideation, particularly schizophrenia. Medications that have a beneficial effect (e.g., most cardiac agents and antireflux preparations) should be administered prior to ECT on treatment days, making sure that the amount of fluid taken with any oral preparations is kept to a minimum.

· ECT may be provided on an outpatient basis if;

i. the patient does not otherwise need to be hospitalized

ii. foreseeable risks are detectable and manageable under these circumstances

iii. the patient, with the assistance of significant others, is capable of complying with the management plan, and 

iv. an attending psychiatrist is available to maintain overall responsibility for the case

· Treatments are commonly done in the morning, the patient has nothing to eat or drink after midnight before each treatment. 

· An intravenous line is started, and atropine or glycopyrrolate, is given both to minimize oropharyngeal secretions and to minimize the risk of a parasympathetically mediated poststimulus asystole or a postictal bradycardia.

· The electrode sites are carefully cleaned, and once the electrodes are placed on the patient's scalp, the machine is tested to make certain that the circuit is complete. 

Stimulus Electrode Placement

· Right unilateral (RUL) ECT - the stimulus electrodes were both placed over the cerebral hemisphere opposite to that believed to be dominant for speech, thereby relatively sparing verbal memory function

· Bilateral (BL) ECT - stimulus electrodes are applied bitemporally, with midpoints of the electrodes approximately one inch above the midpoint of a line connecting the external canthus with the upper tip of the tragus (the small cartilaginous structure in the anterior region of the external ear). 

· At this point, the patient is usually oxygenated with an Ambu bag; Patients should receive 100% oxygen by mask using positive pressure ventilation at a respiratory rate of approximately 15 per minute. 

· A light level of anaesthesia is induced using a short-acting barbiturate intravenously e.g. methohexital, to provide amnesia for the effects of the muscular paralysis and the electrical stimulus. Ketamine, which does not raise seizure threshold, is an alternative anaesthetic agent for patients with very high seizure thresholds.
· When the patient is asleep, the teeth, lips, and soft tissue of the oral cavity should be protected by a soft mouth guard from the involuntary muscle contractions that accompany the electrical stimulus.

 

· Succinylcholine because of its rapid action and extremely short half-life, is administered to induce paralysis which is confirmed by e.g., testing with a nerve stimulator, looking for termination of fasciculations, or testing plantar response. Alternative agents, used in patients with inborn or acquired pseudocholinesterase deficiency, severe neuromuscular rigidity, extensive burns, or hyperkalemia, include curare, atracurium, and, most recently, mevacurium (each of which is associated with prolonged apnea unless reversed with physostigmine).

· Present anaesthetic practice includes monitoring of respiration, blood oxygen saturation (via oximetry), blood pressure, and heart rate from prior to anaesthesia induction up to the time the patient recovers

· The electrical stimulus is applied. The signal used for the actual ECT stimulus, is the bidirectional brief pulse. The minimum stimulus intensity required to induce a generalized seizure is the seizure threshold. Seizure threshold varies 10- to 20-fold across patients and is influenced by factors such as gender (is higher for men), age (increases with age), treatment number (increases with a higher number of treatments), and stimulus electrode placement (is lower with RUL)
· Since many ECT machines have a built-in EEG monitor, the seizure itself may be directly monitored. If no EEG is available, seizure duration is monitored by the detection of the presence and duration of the motor convulsive response. Because of the effects of muscle relaxation, it is usually necessary to prevent the flow of the muscle relaxant to a hand or foot, by means of a blood pressure cuff inflated to above systolic pressure, just prior to infusion of the drug. Generally, it is best to place the cuff on the right ankle when RUL ECT is given, because monitoring on the right will help ensure that the seizure has generalized to both sides of the brain. One rule of thumb is that the seizure is almost certainly over if the patient has resumed spontaneous respiration.
· If the clinician is satisfied that an adequate seizure has been obtained, the patient is monitored carefully until alert. If the seizure was not adequate, a second stimulus, usually of greater duration or intensity, may be delivered after an interval of approximately 20 seconds (to allow for the possibility of a delayed ictal response). 

· After initial recovery (e.g., in the recovery room or ECT suite), the patient's vital signs and cognitive status are monitored on the ward for several hours. It is also good practice to watch for persistent signs of organicity (e.g., disorientation, confusion). When this occurs, the treatments are often administered less frequently or even discontinued. 

 

Electroconvulsive therapy is administered two to three times a week until a maximum therapeutic response is achieved. Typically, this requires 6 to 12 treatments, although as few as 3 or as many as 20 may be required. In general, there does not appear to be any benefit in continuing ECT past the point where a therapeutic plateau (i.e., no further improvement) has been reached. There is no "lifetime maximum" number of treatments.

When successful, a course of ECT induces a remission in an episode of illness; it does not in itself produce a "cure," any more than does a course of antidepressant, antimanic, or antipsychotic medication that is limited to the episode of illness. For most patients referred for ECT, a high risk of relapse or recurrence exists, particularly over the first year, and careful attention to continuation/maintenance therapy, using psychotropic medication or ECT, is an essential component of the overall treatment plan.

Specific indications for continuation ECT are;

i. history of recurrent episodes responsive to ECT, and 

ii. either ineffectiveness of or intolerance to prophylactic pharmacotherapy, or 

iii. patient preference

Maintenance ECT (i.e., an extension of prophylactic ECT past 6 to 12 months) is indicated;

i. either when the patient's history suggests a high risk of delayed relapse or 

ii. when acute evidence of decompensation occurs during attempts to stretch out the interval between treatments during the continuation phase

 

 

 

 

ECT in Patients With General Medical Illnesses

Patients with hypertensive disease should have their blood pressure stabilized prior to receiving ECT and should receive a dose of their routine antihypertensive medication before each treatment. Although short-half-life agents, such as labetalol, can be used to diminish the transient blood pressure rise at the time of ECT, it is also important to avoid iatrogenically induced hypotension during the postictal and recovery periods. Patients with coronary artery disease should receive their antianginal agents prior to ECT, and consideration should also be given to the use of acute sympatholytics at the time of the treatment. Cardiac pacemakers actually decrease risk with ECT, because the likelihood of pathological arrhythmias is decreased.

 

With diabetes mellitus, the dosing of antidiabetic agents should be adjusted to take into account the fact that patients must avoid food or fluid intake for at least 5 hours prior to each treatment, and an intravenous drip containing glucose should be considered in patients who have brittle diabetes mellitus or when a prolonged wait will be necessary prior to the treatment. In addition, a fingerstick glucose level should be obtained within 30 minutes prior to each treatment, to ensure that the patient is not hypoglycemic at the time of seizure induction. Practitioners should also keep in mind that increased appetite often accompanies clinical improvement with ECT and that increases in insulin dose may therefore be necessary for those receiving this agent.

 

Patients with asthma who are receiving theophylline should have doses kept to a minimum to diminish the epileptogenic effects of this agent. Here again, obtaining and monitoring blood levels prior to each ECT treatment can help further minimize risk. Persons with epilepsy who are receiving anticonvulsant agents should be managed in a similar fashion: in this case, to allow the seizure threshold-elevating effects of these drugs to be ameliorated.

 

Unlike most psychotropic agents, neither ECT nor the drugs routinely used in conjunction with the treatments have teratogenic effects or otherwise have an adverse impact on pregnancy, at least during the first two trimesters 

 

Adverse Effects

Risks associated with ECT increase with age

· Anxiety and apprehension, especially early in the course of treatment. 

· Confusion following ECT, which is to be expected given the normal occurrence of confusion in the postictal state. In patients who remain confused for a day or two following each treatment, it is often advisable to give two rather than three treatments per week. 

· Long-term memory deficits, which are usually characterized by retrograde amnesia, that is little or no memory of the period of hospitalization and, in some cases, events just before and just after hospitalization. Bilateral ECT imposes a higher risk of memory impairment, & thus is commonly reserved for patients who have failed unilateral ECT or for those in whom rapid resolution of symptoms is of paramount importance.

· Because both pulse and blood pressure rise significantly during the seizure, patients with cardiac dysfunction are at higher risk for untoward events such as ischemia or arrhythmia. 

· Prolonged (usually defined as >3 minutes) seizure or a "late" seizure (which may in fact simply be a prolonged seizure masked by the barbiturate the patient has received). Prolonged seizures should be aborted pharmacologically

· Prolonged apnea or laryngospasm
· Burns from poor contact with the electrode
· Loose or broken teeth
· Peripheral nerve palsy
· Headache, muscle aches, and a vague sense of confusion for a few hours after the treatment are common.

· Increase in electroencephalogram (EEG) slowing, which increases during the course of treatments and usually disappears over a period of days to weeks following completion of the treatment course

· Mortality - The risk of death with ECT is very low: around 1 per 10,000 patients. Most deaths occur in high-risk cases, and the aetiology is primarily cardiovascular in nature. Other causes include complications related to prolonged apnea, status epilepticus, or cerebral herniation (e.g., in unrecognized cases of brain tumour).

 

