	ELECTROCONVULSIVE   THERAPY

-Electroconvulsive therapy (ECT) is a safe and effective treatment for a variety of psychiatric and some medical conditions.

-It has proven superiority in prospective compared to  standard antidepressant treatment in “medication-resistant” patients.
 -Especially when patients are identified early in the course of hospitalization and offered ECT as a treatment option, there can be a reduction in the length of stay and hospitalization cost, owing to both efficacy and rapidity of response.
- ECT response rates (found to be around 75 - 85% for mood disorders, but as low as 60 - 70% for those resistant to medication) does not drop the early or late parts of the lifespan. 
-Despite higher seizure thresholds in the elderly, response rates are higher in both the “young” elderly (65 - 74), and “old” elderly (75 or greater),with fewer complications compared to certain antidepressants.1

-Relapse rates after an acute course of ECT can be high without continuation or maintenance pharmaco-therapy and/or ECT.

Primary Indications for Use:
Major Depressive Episode 
-Arising from unipolar depression, as part of bipolar

depression, or concomitant manic symptoms during “mixed states”)

-ECT should be strongly considered, especially when associated with one of the following features

1) Acute suicidality with high risk of acting out suicidal thoughts.

2)  Psychotic features.

3) Rapidly deteriorating physical status due to complications from the depression, such as poor oral intake.

4) History of poor response to medications.

5) History of good response to ECT.

6) Patient preference.

7)  Risks of standard antidepressant treatment outweigh the risks of ECT, particularly in medically frail or elderly patients.

8) Catatonia.

Mania

ECT should be particularly considered if

1) Any of the above features is present.

2) In the presence of extreme and sustained agitation.

3) In the presence of “manic delirium.”

Schizophrenia

The following associated features predict a favourable

response to ECT

1) Positive symptoms with abrupt or recent onset.

2) Catatonia.

3) History of good response to ECT.

Studies demonstrating a favourable response to ECT in regard to psychotic symptoms have generally used a combination of ECT and standard antipsychotics

There are reports that thosewith significant affective symptoms, whether arising from primary schizophrenia12 or schizoaffectivedisorder,13,14 can also benefit significantly from ECT

Contraindications for ECT

-There are no absolute contraindications for ECT.

-ECT may be deemed necessary even when such “relative contraindications” are present

1)Unstable or severe cardiovascular conditions, such as

· recent myocardial infarction

· unstable angina

· poorly-compensated heart failure

· severe valvular cardiac disease including critical aortic stenosis

· Aneurysm or vascular malformation that might be susceptible to rupture with increased blood pressure.

2) Increased intracranial pressure, as may occur with some   brain tumors or other space-occupying cerebral lesions.
3) Recent cerebral infarction.-stroke

4)Pulmonary conditions such as severe chronic obstructive pulmonary disease, asthma, or pneumonia.
5)Patient status rated as ASA (American Society of Anesthesiologists) level 4 or 5.

Conditions having substantially higher risk with ECT include

1) Pheochromocytoma.
2) Retinal detachment
3) Acute narrow angle glaucoma.

-Those with cardiac pacemakers and implanted automatic defibrillators warrant some caution.It is unlikely ECT would disrupt the functioning of a modern cardiac pacemaker.
- Pre-ECT Evaluation

An adequate pre-ECT work-up should include the following, to be carried out within 10 days for

inpatients or within 30 days for outpatients

■ A physical examination.

■ Evaluation of dentition for the presence of dentures and dental problems that could affect the

use of the bite-block. Temporal-mandibular joint problems can also be noted.

■ An electrocardiogram for those over age 45, or those with known cardiovascular disease.

Other routine lab investigations are not mandatory and should be guided by the patient’s history and a physical exam. Common investigations include hemoglobin, electrolytes, and renal function tests.

The pre-ECT evaluation may also include

■ A chest x-ray if there is a florid or unstable cardiopulmonary condition.

■ A cervical spine x-ray in those with suspected cervical spine instability (rheumatoid arthritis, severe osteoporosis, Down syndrome, certain collagen vascular diseases) because it would warrant full muscle relaxation during ECT and monitoring the maximum relaxation time using a nerve stimulator.

Missed or Aborted Seizures

-After a stimulus in ECT, it is possible that no seizure is elicited, or that a brief response (less than 15

seconds) results. 

-It is unlikely that most patients can expect to benefit from a seizure of this short duration

. Possible causes of missed or aborted seizures are

■ Excessive impedance from poor skin contact.

■ Hypercarbia from inadequate ventilation.

■ Hypoxia.

■ Dehydration.

■ Medications (typically benzodiazepines and anticonvulsants).

■ Insufficient stimulus.

Possible remedies for missed or aborted seizures are to

■ Review the “dynamic impedance” reading, which is elicited by the ECT device. If it is too high, examine and correct skin preparation, gel application, and/or electrode positioning.

■ If not too high, restimulate at 50 – 100% above the original dose:

• If a seizure is missed, wait 20 seconds before restimulating to ensure a delayed response will not occur (rare).

• If a seizure is aborted, wait 45 seconds before restimulating to overcome the refractory period.

■ Review the other factors above, such as correct hydration and electrolyte balance. Oxygenate

adequately and ventilate vigorously prior to the next stimulus. 

If possible reduce or discontinue medications that may hinder the ECT, Flumazenil 0.5 to 1.0 mg iv can be used during the anesthetic for patients receiving high-dose benzodiazepines that cannot be altered. 

This can be followed by IV midazolam administration in the PAR to avoid withdrawal symptoms.

■ Note that caffeine sodium benzoate, 500 to 2000 mg iv (or orally one-hour pre ECT with sips of water), can lengthen seizure time.

Prolonged Seizures

Prolonged seizure as greater than 2-3 minutes. Prolonged seizures may lack a motor component; this is one of the most compelling arguments in favour of EEG monitoring in ECT.

Possible remedies are to

■ Abort the seizure with a benzodiazepine (diazepam, midazolam), or with an anticonvulsant anaesthetic agent (thiopental) intravenously.

■ Intubate if necessary
Treatment Emergent Hypomania/Mania

A hypomanic or manic switch can occur during a course of ECT. 

-12% of those diagnosed as endogenous depression and treated with ECT switched to hypomania, psychotic depression 10% ,psychotic bipolar depressed patients, 32%.Options

■ Stopping ECT and treating the manic symptoms with a mood stabilizer and/or antipsychotic.

■ Suspending further treatments and observing the patient.

■ Continuing ECT treatment to treat both the manic and depressive symptoms.

Delirium with euphoria, or “organic euphoria,” can occur following ECT. This is characterized by confusion, disorientation and cognitive impairment. This is usually a transient state lasting a few hours to days. Recovery

can be facilitated by

■ Increasing the time between treatments.

■ Decreasing the stimulus intensity.

■ Changing from bilateral to unilateral electrode placement.

Treatment Emergent Hypomania/Mania

A hypomanic or manic switch can occur during a course of ECT. In 1992, Angst and Angst1 published

a retrospective study of 1,057 hospital admissions between 1920 and 1981. They found that

12% of those diagnosed as endogenous depression and treated with ECT switched to hypomania. In

the group diagnosed as psychotic depression, 10% switched to hypomania with ECT, and in the

psychotic bipolar depressed patients, 32% switched to hypomania with ECT. The switch to mania

or hypomania occurred more often in bipolar patients, or with patients with a family history

of bipolar disorder.

There are no present established treatment guidelines for treating hypomanic or manic

symptoms that occur following ECT treatments. Strategies can range from

■ Stopping ECT and treating the manic symptoms with a mood stabilizer and/or antipsychotic.

■ Suspending further treatments and observing the patient.

■ Continuing ECT treatment to treat both the manic and depressive symptoms.

Delirium with euphoria, or “organic euphoria,”2 can occur following ECT. This is characterized by

confusion, disorientation and cognitive impairment. There is an associated silly, inappropriate

quality to the patient’s mood. This is usually a transient state lasting a few hours to days. Recovery

can be facilitated by4

■ Increasing the time between treatments.

■ Decreasing the stimulus intensity.

■ Changing from bilateral to unilateral electrode placement.

Other Adverse Effects

If there is any sudden onset of new risk factors, or worsening of the risk factors identified

pre-ECT, these risk factors should be evaluated before the next ECT treatment. The patient’s

complaints concerning ECT should also be considered.

■ A flexible bite-block should be used to distribute the force of the jaw contracting, to enable

protection of the teeth and other oral structures.

■ All patients, including edentulous patients, require a bite-block to be inserted.

■ Partial dentures may remain in as a support to protect single or vulnerable teeth.

■ The patient’s chin should be supported to keep the jaw tight against the bite-block during

the stimulus.

■ A plastic airway (e.g., Guedel-type) should not be used as a bite-block.

The Anesthetic Period, continued

Anesthesia Drugs

The ideal induction agent would provide a short induction time that assured complete amnesia/

unconsciousness throughout the period of muscle relaxation, including the seizure, while providing

rapid titratability, hemodynamic stability, and a rapid recovery profile. It should have minimal

to no effect on the seizure threshold, duration, or propagation of the seizure.

Methohexital

Methohexital was the most frequently-used induction agent for ECT, but is no longer available.

Sodium Thiopentone (Pentothal)

■ Sodium thiopentone is the current drug of choice in some treatment facilities.

■ This barbiturate increases the seizure threshold in a dose-dependent fashion.

■ Repeat dosing may cause a prolonged recovery period.

■ It is difficult to titrate to assure unconsciousness.

Propofol (Diprivan)

■ A dose of 0.75 – 1.5 mg/kg results in a significant reduction of the magnitude of hemodynamic

changes that accompany ECT.

■ Propofol induces cerebral vasoconstriction, reduces cerebral blood flow and intracranial pressure,

and decreases cerebral metabolic rate.

■ Anticonvulsant action reduces seizure duration significantly.

■ It is not shown to change therapeutic outcome compared to pentothal or methohexital.

■ There is pain on injection, which can be reduced by injecting into a fast-running intravenous

placed into a larger bore vessel. (Lidocaine should not be added to propofol, since it will increase

the seizure threshold.)

■ Propofol shows no benefit in the recovery profile compared to barbiturates (ECT use).

Muscle relaxants

■ Muscle relaxants are used to minimize risk of a skeletal injury during seizure.

■ Complete paralysis is neither desirable nor necessary, but should be tailored to the patient’s need.

■ A peripheral nerve stimulator allows a more accurate estimation of paralysis than clinical

estimation.

Either discard contaminated needles, syringes, and airway equipment in the appropriate

containers, or send them to CSD for cleaning.

■ Diagnose and treat abnormalities in vital signs and other complications, including, but

not limited to

• Postictal delirium.

• Headache.

• Nausea and vomiting.

• Bronchospasm.

• Angina.

• Hypo/hyperglycemia in diabetic patients.

■ Note serious complications in the chart and/or communicate them to the patient’s physician.

The patient's medical condition is the anesthetist’s responsibility until the patient is discharged from the PAR. Discharge from the PAR is a responsibility of the anesthetist, delegated to the PAR nurses who use established discharge criteria according to the “ECT Nursing Record.” To be discharged from the PAR, the patient must be free of complications and have his or her vital signs returned to baseline.


	Secondary Indications for Use

1.Catatonia (unrelated to the primary conditions described above)

-There should be a thorough medical and neurological work-up to identify reversible physical conditions in order to evaluate the risk for ECT and to initiate prompt medical treatment.

2.Parkinson’s Disease

-The motoric symptoms can improve, especially with associated “on-off” phenomenon.

- However, if an acute course of ECT is initiated, provisions should be considered for maintenance ECT in order to sustain a remission.

 -Adjusting doses of anti-Parkinsonian agents during the course of ECT due to the possibility of treatment-emergent dyskinesia or psychosis.

3.Neuroleptic Malignant Syndrome

-Antipsychotics should be discontinued and autonomic stability achieved1 before initiating ECT.

4.Delirium

-This should only be rarely considered for patients who require urgent treatment, after medical treatment has been initiated to target the specific cause.

5.Intractable Seizure Disorder

Paradoxically, ECT can be considered when treating status epilepticus that is unresponsive to conventional treatments

6.Mood Disorder Secondary to Physical Conditions

Reversible underlying physical conditions should be adequately addressed first, in order to speed resolution of symptoms and lessen ECT risks.

Special populations
Pregnancy and Postpartum Period

ECT is considered a safe and effective treatment in all stages of pregnancy.
-Anesthesia consultation should be obtained well ahead of time because of potential differences in technique, monitoring, and positioning.
-Obstetrical consultation is also suggested, particularly with high-risk pregnancy and those near term. 
-Resources should be readily accessible in the event of a neonatal or obstetrical emergency.1

-ECT is also considered a safe and effective treatment in the postpartum period. Anesthetic agents pose little risk to the nursing infant.1

Children and Adolescents

-Treating children and adolescents with ECT should be considered only when symptoms are severe, persistent, and significantly disabling.
-Other parameters would include life-threatening symptoms and medication-resistant/intolerant patients. 
-In the latter condition, since youths often do not adhere to medication regimes, the adequacy of medication trials needs to be scrutinized before embarking on a course of ECT.

ECT technique should take into account the younger person’s lower seizure threshold on average.

Consent

-Consent should not be viewed as simply filling in a form,

but rather as a dynamic process that starts when the treatment is first recommended, and does not end until the therapy is completed.

-It should be an interactive educational process between patients (or their substitute decision- makers), and

mental health professionals, where patients are respected as individuals with rights and needs, including the right to

participate in decision-making and treatment planning

and to have their questions answered.
Stimulus Dose Strategies

-The degree to which the electrical dose lies above seizure threshold has an impact on the efficacy of ECT. 

-A stimulus delivered barely above seizure threshold can create a grand mal seizure, which will have little effect on improving target symptoms (i.e., depression). 

-A stimulus that is markedly suprathreshold improves symptomatology, but also carries with it unnecessary cognitive side effects, causing patient suffering and a prolonged hospital stay.

-From this have arisen differing approaches to dosing strategy. The “titration method” involves initially stimulating a patient with a very low electrical dose in “search” of threshold. Gradual dose increases are then delivered until an adequate seizure is obtained. 

-“Adequacy” is determined via EEG morphology from the EEG readout delivered by the ECT device. From then on, the electrical dose for subsequent treatments is either maintained or gradually increased, using EEG criteria as well as clinical response as a guide. 

-Inherent to this method is the finding that seizure threshold varies from patient to patient. Concern exists that if all patients – regardless of age, gender, diagnosis, medications, or number of previous ECT treatments – received the same dose, with the same electrode placement, some patients (for example, those with high seizure thresholds) will receive sub-optimal treatments.

-Others with low thresholds will be left with excessive cognitive effects. 
Seizure Monitoring

Central to the delivery of safe and effective ECT is the assurance that

■ A seizure has indeed occurred.

■ The seizure is generalized to both hemispheres.

■ The seizure is of adequate intensity to actually bring about symptom recovery.

■ Unnecessary cognitive side effects are avoided.

Several parameters are observed to help with these clinical judgements:

EEG Activity

Seizure time is less important than seizure intensity. Although many factors can affect seizure expression, current evidence suggests that the following are associated with better clinical outcomes

■ Higher amplitude spike and wave activity.

■ Sharp post-ictal suppression. 

ADVERSE  EFFECTS

Postictal Delirium.
This is associated with 

· marked agitation

· disorientation, poor

· response to commands

· sympathetic response

 -Bilateral electrode placement, high-intensity stimulation, and pre-existing cerebral impairment may increase risk for postictal delirium.

-It may take patients 5 - 45 minutes to recover. They are

often amnesic for the episode. There is a risk of injury to

the patient or staff due to marked agitation or thrashing.

-Depending on the severity of the symptoms, postictal delirium  can be managed supportively, with reassurance or pharmacologically, with intravenous or intramuscular benzodiazepine agents (e.g., midazolam), or intravenous haloperidol.

If postictal delirium is recurrent or severe, it can be managed prophylactically with the use of the above agents after the onset of spontaneous respiration.

Cognitive Changes

-The presence and severity of confusion and changes in cognitive functioning should be monitored during a course of ECT by reviewing nursing notes, bedside assessment of orientation and memory, and/or standardized testing such as the Folstein Mini-Mental Status Examination.

-Assessment should be carried out before ECT and at least weekly throughout the index course.

-Cognitive assessment should be performed whenever possible at least 24 hours following an ECT treatment.

-If there is a substantial deterioration of cognitive functioning during an ECT course, the physician

administering ECT should

■ Review the contributions of concomitant medications or the patient’s medical status.

■ Consider changing from bilateral electrode placement to right unilateral electrode placement during treatment.

■ Consider decreasing the stimulus dosage.

■ Change the interval between treatments; for example, if treatment frequency started at 3 times a week, decrease it to 1–2 times a week.

■ Consider suspending a course of treatments.

If cognitive changes persist after completion of the course of ECT, a plan should be made for post-ECT follow-up, assessment and management.

Physiological Changes During ECT

■ Application of the electrical stimulus results in vagal stimulation regardless of whether a seizure

is induced. The most apparent effect of this parasympathetic discharge is bradycardia. Asystole

may occur, particularly in younger patients or individuals that have pre-existing cardiac

conduction defects, or medications that affect conduction, such as beta-blockers.

■ Seizure induction results in a sympathetic discharge with release of catecholamines and a

resultant tachycardia and hypertension. The rate/pressure product increases dramatically; this

may place the myocardium at risk for ischemia.

■ Post seizure, baroreceptor-induced bradycardia may occur.

■ During the seizure, cerebral blood flow increases markedly, oxygen extraction increases, and

glucose metabolism increases.

■ Cerebral autoregulation may be impeded, resulting in increased intracerebral pressure.

■ Cardiac arrhythmias are frequent, but are usually self-limiting.

■ Post-operative electrocardiographic changes showing ST-segment deviation and T wave inversion

suggestive of subendocardial ischemia have been reported.

■ Systolic performance of the left ventricle has been shown to be transiently impaired in patients

not felt to be at risk for cardiac ischemia.

■ Intraoccular and intragastric pressure increases.

The aforementioned physiological changes that may occur during ECT, coupled with the

administration of anesthetic agents, is what places patients “at risk” for ECT. It is these factors that

necessitate a complete evaluation of risk at the time of the anesthetic consultation. These risks must

be balanced against those associated with medication use.
The Anesthetic Period

Unique Considerations

■ Current ECT practice requires a general anesthetic.

■ Neuromuscular blockade is necessary to attenuate the musculoskeletal manifestations of the

seizure and to enable airway control and patency to permit ventilation and oxygenation.

■ The selection of drugs and doses should be individualized to account for each patient’s

unique requirements.

■ Potential drug interactions with antidepressants (e.g., MAOIs, lithium) must always be considered.

■ Seizures persisting for more than 180 seconds should be considered prolonged, and should be

terminated pharmacologically.

The protection of the teeth and oral structures requires special attention

■ The electrical stimulus results in direct stimulation of the masseter, pterygoid, and temporalis

muscles, causing an abrupt clenching of the jaw, despite muscle relaxation.

Succinylcholine

■ Succinylcholine is the relaxant of choice in a dose of 0.5 – 1.0 mg/kg.

■ Optimal relaxation occurs once all fasciculations have stopped.

■ If a repeat dose be required, an anticholinergic agent should be given before the succinylcholine,

to reduce the potential for asystole.

■ Contraindicated in conditions with neurological deficit, malignant hyperthermia, hyperkalaemia,

burns, atypical pseudocholinesterase, or cholinesterase inhibition.

Anticholinergic Agents

■ Atropine in a dose of 0.3 – 0.6 mg iv. or glycopyrrolate 0.2 – 0.4 mg iv. may be used to decrease the

bradycardia associated with the stimulus.

■ Anticholinergic agents should be administered intravenously in sufficient time (1 – 3 minutes)

before the stimulus to attenuate the vagal effects on the heart.

■ They are recommended during the first treatment where the incidence of subconvulsive stimuli is

higher while the convulsive threshold is evaluated.

■ Glycopyrrolate may be a preferable drug in the elderly, since it is less likely to cause tachycardia

and has a reduced incidence of postictal delirium compared to atropine.
estimation.

Post-Anesthetic Period

■ Communicate any medical or anesthetic concerns to the recovery area nurse.

■ Ensure the patient’s airway, breathing, and circulation continues to remain stable, and administer

supplemental oxygenation if required.

■ Remain in the recovery area to receive the initial set of vital signs from the PAR nurse, including

• Respiratory rate.

• Pulse rate and rhythm.

• Blood pressure.

• Oxygen saturation.

• Level of consciousness.

■ Chart and sign anesthetic drugs and dosages PAR, noting comments regarding any complications

and/or suggestions for changes for future ECT sessions on the anesthesia record.

■ 



