ELECTROCONVULSIVE THERAPY
Definition

· The use of electrically induced seizures for therapeutic purposes.

Indications

When Is ECT Indicated?
· 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:

1. There is an urgent need (either psychiatrically or medically) for a rapid response; 
2. Treatment alternatives are associated with a higher risk than is ECT; 
3. There is a history of preferential response to ECT; or
4. The patient has expressed a preference for ECT 

· Most patients, however, will be referred for ECT on a secondary basis, using the following criteria: 
1. Lack of adequate response or demonstrated intolerance to treatment alternatives, or 
2. Deterioration of the patient's condition to the point at which criteria for primary use are met
Does ECT Produce a Cure?
· 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 stopped once remission has occurred. 

· For most patients referred for ECT, a high risk of relapse or recurrence exists, particularly during the first year, and careful attention to continuation or maintenance therapy, using psychotropic medication or ECT, is an essential component of the overall treatment plan.

What Is the Role of ECT in Treatment of Children and Adolescents?
· ECT is rarely used in children and uncommonly used in adolescents, and in these groups it is used only when medication resistance has been clearly established
· This situation, which may reflect a relative underutilization, appears to be due to a number of factors, including general reluctance to use "drastic measures" in such patients, concern about increased potential for adverse cerebral effects in this age group (although there are no clinical data to support this contention), lower incidence of applicable disorders in this population, and, in some states, regulations preventing use of ECT in patients below a certain age

How Is ECT Used in Treatment of the Elderly?
· No one is "too old" for ECT. 
· Although risks associated with ECT increase with age, they also do so for all viable treatment alternatives, possibly at a higher rate

· Furthermore, it is important to recognize that these risks are related to concurrent medical disease and not to age itself

· For that matter, ECT appears to be associated with a lower mortality rate than otherwise treated elderly patients with severe depressive illness
1. Major Depressive Episodes
· It is generally accepted that ECT is the most rapid and effective treatment available for major depressive episodes

· Unipolar or bipolar mood disorders

· Psychotic depression
· Melancholic
· Medication-resistant
· A course of ECT by itself produces a remission rather than a "cure," and continuation/maintenance therapy is nearly always indicated. 

· For the great majority of patients receiving ECT for the treatment of a major depressive episode, continuation/maintenance therapy consists of antidepressant agents, which are continued for at least a year

2. Manic Episodes
3. Schizophrenia

4. Other Disorders
· Mental Disorders: ECT being used for the primary treatment of a variety of conditions other than major mood disorders and schizophrenia, including dysthymia, obsessive-compulsive disorder, eating disorders, anxiety disorders, and borderline personality disorder
· Neurological and Medical Conditions: ECT has been reported to produce improvement in affective and psychotic syndromes in patients with a variety of primary physical disorders,
· Parkinson's disease
Contraindications and High-Risk Situations
· It is now recognized that there are no "absolute" contraindications for the use of ECT.

· The decision to give any treatment is based on an assessment of both risks and benefits among the available treatment options.

· However, situations do exist in which the risk of ECT is sufficiently high that the indications for its use should be extremely strong before ECT is considered

· The presence of space-occupying intracerebral lesions has traditionally been considered to be just such a situation, although recent reports have indicated that slow-growing meningiomas without a mass effect, as well as similar lesions of other types, do not present a high risk with ECT 

· Other conditions associated with increased intracranial pressure are also of concern, but the risk can usually be diminished pharmacologically.

· Recent myocardial infarction may markedly raise risk levels, but the extent of the lesion, the degree of healing, and the current cardiovascular status determine in part the specific level of risk that applies in any given case.

· Other examples of high-risk conditions are unstable angina, poorly compensated congestive heart failure, severe valvular cardiac disease, bleeding (or otherwise unstable) vascular aneurysm or malformation, recent cerebral infarction, severe pulmonary dysfunction, or additional causes of high anesthetic risk. 

· In many such occurrences, however, risk levels can be substantially diminished by pharmacologically altering the body's physiological response to the induced seizure
Side Effects
Mortality
· The risk of death with ECT is very low: around 1 per 10,000 patients 
· The most common cause of death with ECT is cardiovascular decompensation, and other causes include prolonged apnea, status epilepticus, and cerebral herniation (e.g., in unrecognized cases of brain tumor).

Systemic Morbidity

· Both sympathetic and parasympathetic discharges occur and produce transient disturbances in cardiac rate and rhythm and elevated blood pressure.

· Prolonged apnea and status epilepticus are rare events

· Bone fractures and other musculoskeletal injuries are prevented by adequate muscular relaxation, whereas injuries to teeth or soft tissues of the mouth are minimized by use of an oral protective device during the application of the electrical stimulus.

· More common systemic side effects include headache, muscle pain, and nausea, all of which are usually mild and can be managed supportively, with attention to appropriate pharmacological prophylaxis, if indicated

Cognitive Dysfunction
· Many patients receiving ECT experience difficulties with memory function that increase over a course of treatments and begin to diminish as soon as the ECT is stopped.

· When memory deficits occur with ECT, they are of two types. 

· The most prominent of these is retrograde amnesia, that is, difficulty in remembering information learned before the ECT course.
· The severity of this deficit, when present, is greatest for more recent memories, particularly those occurring during the months before the ECT.

· The second type of memory deficit with ECT is anterograde amnesia, that is, difficulty in retaining newly learned information. 

· This problem is most severe during the ECT course but typically disappears within a matter of days to weeks following completion of treatment.

Delirium
· A period of postictal confusion lasting from 10 minutes to more than 1 hour after the induced seizure (depending on factors such as ECT type) is common.

Structural Brain Changes
· Available evidence indicates that structural brain changes do not occur with ECT

Electroconvulsive Therapy Technique
Pre-ECT Evaluation
· 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 safe and effective provision of ECT requires a highly trained and experienced staff that includes a psychiatrist, a provider of anesthesia, and, generally, at least one nurse. 

· The anesthesia provider, usually an anesthesiologist or a nurse anesthetist, should be able to maintain an airway, deliver brief general anesthesia, and handle any foreseeable medical emergencies that might occur in the treatment or recovery areas

Number and Frequency of Treatments
· Number of Treatments: The number of ECT treatments administered in an index course should be based on clinical progress, with the goal being the achievement of a maximum therapeutic response

· Typically, this requires 6-12 treatments, although as few as 3 or as many as 20 or more may be required.

· There is no "lifetime maximum" number of treatments.

· Frequency of Treatments: In the United States, the usual frequency of administration for ECT is three times a week

· Some recent studies indicate that administration of twice-weekly bilateral ECT treatments appears to result in the same degree of therapeutic response as three treatments per week but may be associated with fewer short-term cognitive side effects and a slower rate of response

· Multiple Monitored ECT: Multiple monitored ECT (MMECT) involves induction of multiple seizures (from 2 to more than 10) performed during a single treatment session

· The efficacy and safety of this technique have been controversial, and there have been reports of adverse effects such as increased cognitive deficits, prolonged seizures, and exaggerated cardiovascular response

· MMECT should be avoided except for the induction of two seizures per session in situations of great urgency
Stimulus Electrode Placement
· For many years, stimulus electrodes were applied bitemporally, with midpoints of the electrodes approximately 1 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). 

· This type of electrode placement is called bilateral (BL) ECT.
· In 1958, Lancaster and colleagues developed an alternative placement in which the stimulus electrodes were both placed over the cerebral hemisphere opposite the one believed to be dominant for speech, thereby relatively sparing verbal memory function 

· This technique is called right unilateral (RUL) ECT.

· These studies have, for the most part, tended to demonstrate three general types of findings: 
1. Memory impairment, particularly left hemisphere function, is less likely, less severe, and less persistent with RUL ECT; 
2. The antidepressant effect of BL ECT may be more rapid or pronounced than with RUL ECT, at least under certain circumstances; and 
3. optimization of RUL technique can maximize its therapeutic potency

Electrical Stimulus

· Stimulus Dosing: The minimum stimulus intensity required to induce a generalized seizure is the seizure threshold. 

· Seizure threshold 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, at least with the d'Elia placement)

Seizure Monitoring
· Monitoring of Motor Response: Traditionally, this monitoring has consisted of 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 above systolic pressure, just before 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

· Monitoring of Electroencephalographic Response: The seizure produced with ECT involves the intense and highly synchronous discharge of neurons throughout the cerebral hemispheres. 

· It is now recognized that the best way to monitor this process is the use of scalp-recorded electroencephalography (EEG) 

· Determination of Seizure Adequacy: Until recently, seizure duration was assumed to be the primary measure of seizure adequacy, with a typical cutoff criterion of 25 seconds being used clinically on a widespread basis 
· More recent work by Sackeim et al. (1993), showing that barely suprathreshold RUL ECT is not therapeutically effective, has established that the assurance of an "adequate" seizure duration in itself does not ensure that the seizures are therapeutically adequate.

· Alternative EEG-based measures sensitive to the extent to which the stimulus is suprathreshold would guide the practitioner in delivering the minimum effective stimulus intensity at each treatment, thereby maximizing risk-benefit considerations
· Management of Missed or Inadequate Seizures: Missed seizures are lacking in therapeutic efficacy and should be followed by an increase in stimulus intensity (e.g., 50) after an interval of approximately 20 seconds (to allow for the possibility of a delayed ictal response) 
· Management of Prolonged Seizures: Prolonged seizures, defined as lasting longer than 3 minutes, should be aborted pharmacologically 
· If two trials of ultrabrief anesthetic agent or benzodiazepine (e.g., midazolam 1-2 mg iv) are ineffective, a longer-acting benzodiazepine should be used, together with a loading dose of phenytoin, intubation, and neurological consultation 

Continuation/Maintenance Therapy
Continuation/Maintenance Pharmacotherapy
· For the most part, individuals referred for ECT have disorders that are associated with a high risk of recurrence, particularly during the first 6 months after remission 
· This phenomenon has been particularly well studied in major depression, for which the 1-year recurrence rate has been estimated to be about 50 or more 
· For this reason, it is important to provide somatic continuation therapy 
· In most cases, psychotropic agents are used for this purpose 
· However, given evidence that patients who were medication-resistant during the index episode are particularly unlikely to maintain remission while undergoing continuation pharmacotherapy 
· , the clinician treating a medication-resistant patient who responds to ECT should consider, with the patient, one of two options: 1) giving the patient a different type or class of medication after ECT than had previously been used (for patients with major depression, the clinician should consider using agents from more than one medication class) 
· Patients with a history of relatively frequent illness recurrences should be given prophylactic medication for a longer period (maintenance therapy).

Continuation/Maintenance ECT
· Typical scheduling of continuation ECT involves gradually shifting from frequent (e.g., weekly) to monthly treatments over a period of 1-3 months, then maintaining the monthly administration schedule up to at least 6 months after remission (or longer if maintenance ECT is indicated) 
· Decisions regarding scheduling should be made on an ongoing basis, based on the patient's history and his or her present response. 
· Cautious use of concomitant psychotropic agents should be considered for patients who are unable to be managed with continuation ECT alone. 
· Although there is no "lifetime maximum" number of treatments with ECT, the need for continued ECT should be reviewed by the practitioner and patient at least twice a year, consent should be reobtained at least every 6 months, and anesthetic/medical and cognitive reevaluation should be performed at regular intervals. 
· For patients requiring relatively frequent C/M ECT (i.e., weekly to biweekly) over a period of months to years, the presence of persistent deficits should be weighed against the anticipated benefits of continuing the treatments.

