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ECT PhilosophyECT Philosophy

�� It is an antiquated barbaric treatment and It is an antiquated barbaric treatment and 
should never be performed.should never be performed.

�� It is a modality reserved for select patientsIt is a modality reserved for select patients
–– Any seizure is a good seizureAny seizure is a good seizure
–– Every effort should be made to insure each Every effort should be made to insure each 

treatment is of sufficient duration treatment is of sufficient duration 
–– All agents should be selected and used to All agents should be selected and used to 

optimize treatment, maximize benefit and optimize treatment, maximize benefit and 
minimize number of treatments requiredminimize number of treatments required



No Risk 
No Benefit

Low Risk 
Reduced Benefit

Optimal Risk Benefit

High Risk  High Benefit



ECT BackgroundECT Background

�� First used in 1934First used in 1934

�� No anesthesia resulted in unacceptable No anesthesia resulted in unacceptable 
complicationscomplications

�� Variable acceptance within the psychiatric Variable acceptance within the psychiatric 
community  community  



ECT IndicationsECT Indications

�� Indicated in patients for treatment of endogenous Indicated in patients for treatment of endogenous 
depression  : depression  : 
–– Who have failed adequate trials of                     Who have failed adequate trials of                     

antianti--depressant medicationsdepressant medications
–– Who are nonWho are non--compliant compliant 
–– Who cannot tolerate  drug side effects Who cannot tolerate  drug side effects 
–– Who suffer from recurrent and/or severe Who suffer from recurrent and/or severe 

melancholiamelancholia
–– Who are suicidal or will not eat as part of their Who are suicidal or will not eat as part of their 

depressive picturedepressive picture



ECT RisksECT Risks

�� Sympathetic stimulation leads to Sympathetic stimulation leads to 
dysrhythmias, hypertension and tachycardia dysrhythmias, hypertension and tachycardia 
with myocardial ischemia in atwith myocardial ischemia in at--risk patientsrisk patients

�� Cerebral oxygen consumption increases up Cerebral oxygen consumption increases up 
to 7 fold.to 7 fold.

�� Muscle pain is common and fractures are Muscle pain is common and fractures are 
possible with inadequately relaxed patientspossible with inadequately relaxed patients

�� Memory loss and Memory loss and disdis--orientation are orientation are 
common side effects.common side effects.



ECT ContraindicationsECT Contraindications

�� Relative Contraindications: Relative Contraindications: 
–– Angina, CHF, COPD, Angina, CHF, COPD, thrombophlebitisthrombophlebitis, high, high--

risk pregnancy, pacemakers and defibrillators, risk pregnancy, pacemakers and defibrillators, 
severe osteoporosis, glaucoma and retinal severe osteoporosis, glaucoma and retinal 
detachmentdetachment

�� Absolute Contraindications:Absolute Contraindications:
–– Recent MI, recent stroke, intracranial mass Recent MI, recent stroke, intracranial mass 

lesion with increased ICP and lesion with increased ICP and 
pheochromocytomapheochromocytoma



ECT MechanismECT Mechanism

�� Changes in blood brain barrier permeabilityChanges in blood brain barrier permeability
�� Changes in regional cerebral blood flowChanges in regional cerebral blood flow
�� Changes in electrolytesChanges in electrolytes
�� Changes in Changes in neuroneuro--metabolic activitymetabolic activity
�� Acute Acute neuroneuro--endocrine dischargeendocrine discharge

–– ACTH, ACTH, prolactinprolactin, , hypothalmichypothalmic peptidespeptides

�� Changes in ion transport, neurotransmitters and Changes in ion transport, neurotransmitters and 
biologic aminesbiologic amines

�� Stimulation of betaStimulation of beta--adrenergic receptorsadrenergic receptors



ECT Treatment PlanECT Treatment Plan

�� A series of six on alternating days is the A series of six on alternating days is the 
usual treatment planusual treatment plan

�� May be performed as an outpatientMay be performed as an outpatient
�� Benefits usually last 6 months on the Benefits usually last 6 months on the 

averageaverage
�� Single follow on treatments may be Single follow on treatments may be 

performed on an as needed basis performed on an as needed basis 
�� Benefit is a function of individual seizure Benefit is a function of individual seizure 

duration and cumulative seizure timeduration and cumulative seizure time



ECT TreatmentECT Treatment

�� PreparationPreparation
–– Treatment electrode placementTreatment electrode placement

�� Usually biUsually bi--frontal frontal 

�� Check for appropriate impedanceCheck for appropriate impedance

–– Place monitoring leads to allow assessment of Place monitoring leads to allow assessment of 
seizure activity and durationseizure activity and duration

–– Placement of nerve stimulator and tourniquet to Placement of nerve stimulator and tourniquet to 
monitor muscle relaxation and seizure activitymonitor muscle relaxation and seizure activity



The The ThymatronThymatron



ECT & Electricity 101ECT & Electricity 101

�� ECT treatments are measured as a % of ECT treatments are measured as a % of millimilli--
coulombs with a maximum treatment being 500 coulombs with a maximum treatment being 500 
mc or 0.5 Coulombs (C) mc or 0.5 Coulombs (C) 

�� A coulomb is a unit of charge 1C=1amp/secA coulomb is a unit of charge 1C=1amp/sec
�� 1 C=1Joule/volt: 1 Joule=1 watt sec1 C=1Joule/volt: 1 Joule=1 watt sec
�� Therefore a maximum ECT lasting 4 sec can be Therefore a maximum ECT lasting 4 sec can be 

calculated as 0.5 watt sec/voltcalculated as 0.5 watt sec/volt
�� Volts(EVolts(E)= )= I(ampsI(amps) x ) x R(ohmsR(ohms))
�� Where the number of volts required is determined Where the number of volts required is determined 

by the resistance across the skull in ohms    by the resistance across the skull in ohms    



EEG DATAEEG DATA



Seizure Treatment PlanSeizure Treatment Plan

�� Progressively increase charge delivered Progressively increase charge delivered 

�� Add caffeine to reduce seizure thresholdAdd caffeine to reduce seizure threshold
–– May cause dysrhythmiasMay cause dysrhythmias

�� With hold antidepressants/lithium With hold antidepressants/lithium 

�� Give three additional treatments following Give three additional treatments following 
subjective evidence of clinical improvementsubjective evidence of clinical improvement

�� Response may last 6 months, may use Response may last 6 months, may use 
single treatments for maintenance therapy single treatments for maintenance therapy 



ECT: Physiologic ResponseECT: Physiologic Response

�� Initial parasympathetic response lasting a Initial parasympathetic response lasting a 
few seconds, manifested by few seconds, manifested by bradycardiabradycardia, , 
hypotension, PVChypotension, PVC’’s , ventricular escape and s , ventricular escape and 
occasionally occasionally asystoleasystole

�� A subsequent a longer period of A subsequent a longer period of 
sympathetic stimulation with hypertension, sympathetic stimulation with hypertension, 
tachycardia, PVCtachycardia, PVC’’s s bigeminybigeminy and and trigeminytrigeminy



Seizure ActivitySeizure Activity

�� Stimulus measured in Stimulus measured in millicoulombsmillicoulombs (mc) (mc) 
with a maximum of .5 mc deliveredwith a maximum of .5 mc delivered
–– .5 mc is equivalent to 60 Joules of energy or 15 .5 mc is equivalent to 60 Joules of energy or 15 

watt sec delivered over 4 sec for a total of 60 watt sec delivered over 4 sec for a total of 60 
joulesjoules

�� Initial tonic phase (muscle contraction) Initial tonic phase (muscle contraction) 
lasting 10lasting 10--12 sec followed by a 12 sec followed by a clonicclonic phase phase 
(rhythmic motor activity) of 30(rhythmic motor activity) of 30--50 sec with a 50 sec with a 
target seizure activity lasting >40 sectarget seizure activity lasting >40 sec



Anesthetic ConsiderationsAnesthetic Considerations

�� Preoperative assessmentPreoperative assessment

�� NPO guidelinesNPO guidelines

�� Current medications Current medications 

�� Laboratory AssessmentLaboratory Assessment
–– ECGECG

–– ElectrolytesElectrolytes

–– Pregnancy statusPregnancy status



Induction AgentsInduction Agents

�� All agents can be usedAll agents can be used

�� Thiopental increases seizure thresholdThiopental increases seizure threshold

�� PropofolPropofol reduces seizure durationreduces seizure duration

�� EtomidateEtomidate causes causes clonicclonic movements in movements in 
selected patients and has highest incidence selected patients and has highest incidence 
of nausea and vomitingof nausea and vomiting

�� BrevitalBrevital is short acting and  has the least is short acting and  has the least 
impact on seizure duration impact on seizure duration 



RelaxantsRelaxants

�� SuccinylcholineSuccinylcholine is used primarily to reduce is used primarily to reduce 
muscle pain and prevent fracturesmuscle pain and prevent fractures

�� Must wait adequate time for maximum effectMust wait adequate time for maximum effect
�� Blockade monitor will confirm complete Blockade monitor will confirm complete 

relaxationrelaxation
�� Tourniquet on one extremity allows for Tourniquet on one extremity allows for 

visual confirmation of seizure activity after visual confirmation of seizure activity after 
relaxationrelaxation

�� Residual weakness can be an issueResidual weakness can be an issue



MAO InhibitorsMAO Inhibitors

�� Second line to serotonin reuptake inhibitors Second line to serotonin reuptake inhibitors 
(SRI) and (SRI) and tricylictricylic antianti--depressants (TCI)depressants (TCI)

�� Include Include phenelzinephenelzine, , isocarboxazidisocarboxazid, , 
iproniazidiproniazid, , tranylcyprominetranylcypromine, , pargylinepargyline, , 
clorgylineclorgyline, , selegilineselegiline and and deprenyldeprenyl

�� Used to treat refractory depression, chronic Used to treat refractory depression, chronic 
headache, hypertension, narcolepsy and headache, hypertension, narcolepsy and 
parkinsonism parkinsonism 



MAOI Mechanism  MAOI Mechanism  

�� Primary mechanism is to prevent Primary mechanism is to prevent 
deaminationdeamination of biologically active amines of biologically active amines 
such as dopamine, epinephrine, such as dopamine, epinephrine, 
norepinephrinenorepinephrine and serotoninand serotonin

�� With receptor stimulation causes enhanced With receptor stimulation causes enhanced 
neurotransmitter releaseneurotransmitter release

�� Allows accumulation of Allows accumulation of octopamineoctopamine, a less , a less 
active false transmitter resulting in active false transmitter resulting in 
orthostatic hypotension orthostatic hypotension 



MAOIMAOI’’ss & Anesthesia& Anesthesia

�� Demerol and to a much smaller degree Demerol and to a much smaller degree 
fentanylfentanyl, , sufentanilsufentanil, and , and alfentanilalfentanil may may 
cause a central excitatory reaction. Due to cause a central excitatory reaction. Due to 
blockage of reuptake of 5blockage of reuptake of 5--hydroxytryptamine hydroxytryptamine 

�� Likely due to central Likely due to central serotonergicserotonergic overactivtyoveractivty
Includes hypertension, tachycardia, Includes hypertension, tachycardia, 
diaphoresis, hyperthermia, muscle rigidity, diaphoresis, hyperthermia, muscle rigidity, 
seizures and comaseizures and coma



MAOIMAOI’’ss & Anesthesia& Anesthesia

�� Indirect and direct Indirect and direct sympathomimeticssympathomimetics cause cause 
exaggerated responses. Direct agents such exaggerated responses. Direct agents such 
as as phenylephrinephenylephrine in reduced doses are best in reduced doses are best 

�� Depressive effects such as hypotension, Depressive effects such as hypotension, 
respiratory depression, delayed emergence respiratory depression, delayed emergence 
or coma are a result of increased levels or or coma are a result of increased levels or 
free narcotics, barbiturates, antifree narcotics, barbiturates, anti--histamines histamines 
antianti--colinergicscolinergics or TCIor TCI’’s resulting from s resulting from 
inhibition of hepatic enzymes  inhibition of hepatic enzymes  



Lithium & ECTLithium & ECT

�� Used to treat manic depressive illnessUsed to treat manic depressive illness

�� May interfere with May interfere with adquateadquate seizure durationseizure duration

�� May alter serum sodium levelsMay alter serum sodium levels

�� May cause emergence delirium, worsen May cause emergence delirium, worsen 
postpost--ictalictal confusion and memory loss confusion and memory loss 



AdjunctsAdjuncts

�� Caffeine to enhance seizure duration Caffeine to enhance seizure duration 
�� RomaziconRomazicon to reverse to reverse KlonopinKlonopin
�� GlycopyrrolateGlycopyrrolate for for bradycardiabradycardia as it does not cross as it does not cross 

the blood brain barrierthe blood brain barrier
�� EsmololEsmolol for excessive sympathetic activityfor excessive sympathetic activity
�� Nicardipine,ClevidipineNicardipine,Clevidipine or other short acting antior other short acting anti--

hypertensiveshypertensives as neededas needed
�� ToradolToradol for muscle painfor muscle pain
�� Reglan/ZofranReglan/Zofran for nausea  for nausea  



Anesthetic ImpactAnesthetic Impact

�� Anesthetics prevent recall although the    Anesthetics prevent recall although the    
postpost--ictalictal state includes amnesiastate includes amnesia

�� Relaxants ameliorate/prevent Relaxants ameliorate/prevent musculomusculo--
skeletal complications of the seizureskeletal complications of the seizure

�� Seizure maximization is enhanced by Seizure maximization is enhanced by 
anesthetic selection and dosinganesthetic selection and dosing

�� Control of sympathetic stimulation allows Control of sympathetic stimulation allows 
treatment of at risk patients  treatment of at risk patients  


