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Trainee’s attitudes to ECT c. 1989   
Hillam, Thompsell, Tobiansky Psych Bul 1997

C. 150 psychiatric trainees

 24% unsupervised when gave 1st 

treatment

 40% felt training inadequate

 30% found it distressing to give treatment

Pippard 1990 national audit training not 

adequate in NETRH



Historical aspects of ECT

•46AD Scribonius Largus- torpedo fish

•16th cent. Ethiopians - electric catfish

•1933 Von Meduna- “cardiazol”   
convulsive therapy

•1938 Cerletti & Bini - Electroconvulsive 
Therapy

•1942/1958- Freeman/Lancaster 
unilateral ECT



History of ECT continued

 c. 1944-51 anaesthesia: barbiturate & 
succinylcholine

 1957 (Bolam v Friern Hospital Management Committee)     
nb Montgomery v Lanarkshire 2015- any material risks of proposed treatment & 
reasonable alternatives- move away from reasonable doctor to reasonable patient

 1958 - Hamilton “cuff method” 

 1981 Pippard & Ellam audit Lancet

 c. 1980s introduction of EEG 
monitoring

 1970s/ 1980s – real vs. “sham” ECT studies

 1985 - dose titration technique 
(Sackheim & Malitz)



Key landmarks continued
 1996 SEAN

 2003 NICE HTA   & 2009 NICE CG90

 2003 ECTAS 

 2005 EFFECT

 2005 MCA & 2007 amended MHA

 2013 RCPsych. Handbook 3rd ed

 2015 Code of practice MHA 

 2017 RCPsych position statement on ECT

 2018  - 80 years of ECT  (EFFECT)

 2019 expected NICE update; Handbook



Rates of prescribing ECT

F:M  2.3:1
47% > 65 yrs
73% voluntary patients
81% affective disorders
6%   schizophrenia etc
6%   unspecified



ECTAS dataset report 2016/17

 71 clinics (74% of ECTAS members) 

 1821 courses of ECT were given to 1682 people

 cf 2015 when 2,148 acute courses given to 1,969 people

 139 people had more than one course during the year

 67% patients were female

 mean age of patients was 61

 major depression 84% patients

 mean number of treatments per course was 9.8

 51.8% patients were informal and had capacity to consent 

 46% were rated ‘severely ill’ at the start of treatment

 72% very much or much improved on CGI at end of treatment

 161 people having maintenance ECT 



Rates of prescribing in UK

ECTAS Dataset:

2015-2016:  2,148 acute courses given to 1,969 people

2016-2017:  1821 courses of ECT were given to 1682 people

Guardian Newspaper: April 2017

“SHOCK TREATMENT ON INCREASE AGAIN IN NHS”



Predictors of ECT Use in a Large Inpatient Psychiatry 

Population Knight et al JECT March 2018

 Large Canadian database

 all psychiatric inpatients 18 years or older in Ontario, 

assessed with the Resident Assessment Instrument 

for Mental Health (RAI-MH) within the first 3 days of 

admission between 2009 and 2014 (n = 153,023). 

 Predictors of ECT use: presence of a mood disorder, 

female sex, older age, low risk of harm to others, 

number of lifetime hospitalizations, lack of substance 

use disorder, and inability to care for self.



Why has ECT use declined?

 International & national variation in practice

Eranti & McCloughlin (2003) suggest:

Public and professional concerns 

Negative and stigmatising perceptions

 Lack of consensus on use

Resource limitations

Complacency on the part of psychiatrists

Change in the pattern of treatment of depression

Decreased inpatient treatment of depression

Shift to primary care focus for depression 

 Increased number of medication strategies

Emphasis on long-term treatment



Scientology perspective on Psychiatry



Views on helpfulness of ECT

Rose et al 2003



Representations of ECT in English-Language Film and Television in 

the New Millennium ;    Matthews et al JECT Sep 2016

Objective: survey of modern media to determine whether visual 

depictions of ECT are becoming more or less medically accurate

Method: English-language film & TV shows depicting ECT were

analyzed for patient demographics, administrator roles, indication, 

consent, anaesthesia, paralytics, bite block, lead placement, EEG and 

outcome.

Results: Thirty-nine ECT scenes were viewed, only 3 included all 5

essential tools of modern ECT

Conclusions: Media depictions of ECT do not reflect current practice.

ECT portrayed as a torture technique or shown with outdated techniques.



ECT in Italy: Will Public Controversies Ever Stop?
Buccelli et al J ECT Sep 2016

ECT use is very limited in Italy for ideological reasons
ECT was invented in Rome during the fascist era by 2 doctors who were 

not opposed to the dictator, anything associated with that era is seen in a 

negative, sinister light. 

ECT is stigmatized as a correctional tool rather than as a potential 

treatment for psychiatric illnesses

Paradox is that, whereas the therapeutic effectiveness of ECT has long 

been appreciated in most countries,it is still underestimated in Italy where

it was first discovered.



Indications for ECT

Depression

Schizophrenia - with catatonic features

- with prominent affective 

symptoms

Catatonia

Mania not responding to medication



ECT Indications: depression

Psychotic depression (delusions & 
hallucinations)

stupor (akinetic mutism, conscious)

suicidal intent/plans

severe medical disease

 failure of drug treatment

puerperal psychosis



NICE: Guidance on the use 

of ECT. HTA April 2003

 Use only to achieve short term and rapid 
improvement in: severe depressive illness, 
catatonia, prolonged or severe mania

• documented assessment of risks & potential 
benefits

• Assess clinical status after each treatment, stop 
when response achieved, sooner if side effects

• Maintenance ECT is not recommended

• Use in schizophrenia not recommended



NICE: Clinical Guideline 90 

Depression update Oct 2009

Consider ECT for severe depression 

that is life-threatening & when rapid 

response or when other treatments fail

Consider ECT in moderate depression if 

no response to multiple drugs and 

psychological treatment



NICE: Clinical Guideline 90 

Depression update Oct 2009 

 Assess clinical status after each ECT using a 

formal valid outcome measure and stop when 

remission achieved

 Assess cognitive function before 1st treatment 

& after every 3-4 treatments & at end of 

course

 Include orientation, time to reorientation, 

measures of new learning, retrograde 

amnesia & subjective memory impairment



NICE update: June 2016

Do not do:

Do not use ECT routinely for people 

with moderate depression but consider 

it if treatment resistant

Further update expected 2019



RCPsych position statement 

on ECT Feb 2017 – 1 
 ECT IS A FIRST-LINE TREATMENT FOR PATIENTS (including 

the elderly): 

 where a rapid definitive response for the emergency treatment 

of depression is needed 

 with high suicidal risk 

 with severe psychomotor retardation and associated problems 

of compromised eating and drinking and/or physical 

deterioration 

 who suffer from treatment-resistant depression that has 

responded to ECT in a previous episode of illness 

 who are pregnant with severe depression, or severe mixed 

affective states, mania or catatonia and whose physical health 

or that of the foetus is at serious risk 

 who prefer this form of treatment 

 with life threatening malignant catatonia 



RCPsych position statement 

on ECT Feb 2017 – 2
 ECT IS A SECOND-LINE TREATMENT FOR PATIENTS 

(including the elderly): 

 with treatment-resistant depression 

 who experience severe side-effects from medication 

 whose medical or psychiatric condition, in spite of other 

treatments, has deteriorated to an extent that raises concern 

 with persistent or life-threatening symptoms in severe or 

prolonged mania 

 ECT IN SOME CIRCUMSTANCES FOR PATIENTS: 

 with bipolar depression 

 with post-natal psychosis 

 with treatment resistant schizophrenia 

 with treatment resistant catatonia 

 with frequent relapses and recurrences of depression 

(maintenance) 



Efficacy in depression

 studies on real vs. sham ECT, 6 RCT

 1978 Freeman et al: 40 pts. Given either 2 
genuine or sham ECT in first week, 
depression scores on 3 scales signif. lower 
in real ECT group

 1980 Johnstone et al 70 pts. Half partial 
sine wave ECT half anaesth. alone: mean 
HDAS scores signif. lower in real group 
after 4/52 



Efficacy in depression cont.

 1981 West: 22 pts. half given 6 real ECT 
other half sham. Real group signif. better

 1984 Brandon et al 95 depressives given 
8 real partial sine wave or sham. Real 
group signif. better at 2 & 4 /52

 1985 Gregory et al 60 pts. Random 
assigned to partial sine- wave or sham. 
Signif. change in real group

All included in UK ECT Grp review 2003



Real vs sham

Depression Rating

Wilson 1963

West 1981

Lambourn 1978

Freeman 1978

Gregory 1985

Johnstone 1980

Pooled random effects

Favours ECT Favours sham

-3 -2 -1 0 1



Efficacy in depression cont’d

 UK ECT review group: Efficacy & safety of 

ECT in depressive disorders: a systematic 

review & meta-analysis. Lancet March 2003

 ECT is effective, more so than 

pharmacotherapy

 “the randomised evidence consistently shows 

that in the short-term ECT is an effective 

treatment for adult patients with depressive 

disorders”



Efficacy in depression cont’d

49 RCTs 1980 – 1989

135 RCTs 2000-2009

ECT in treatment resistant depression. 

Kellner et al Am J Psych. 

2012;169:1238-1244



Efficacy in depression cont’d

Large multisite RCTs

CORE Kellner et al 2006

CUC Sackheim et al 2001

684 patients UP depression (TRD)

Remission rates 86% (CORE), 55% 

(CUC)



Efficacy in depression cont’d

Overall efficacy in depression > 80% for 
bilateral ECT (1.5 x ST) and high dose
(6 x ST or fixed high dose) unilateral 
ECT (Kellner & Fink, Journal of ECT 
2002)

Petrides et al 2001: 253 depressives, 
overall remission rate with ECT = 87%, 
remission rates higher & earlier in 
psychotic depression



Efficacy in depression cont’d

comparison w.antidepressants

 Early studies:

 1965 MRC trial: ECT vs. Imipramine vs. phenelzine 

vs. placebo: ECT had best and most rapid response

 Gangadar 1982: 24pts. RCT, real ECT + placebo 

signif. > effective than sham + imipramine at 1 month

 Avery & Lubrano, 1979:  ECT> effective than high 

dose imipramine

 NCCMH review 2010: 18 RCTs: ECT more effective 

than ADs



Efficacy in Depression
Antidepressant pharmacotherapy failure and 

response to subsequent ECT: a meta-analysis. 

(DARE) 2014, Heijnen et al

Overall remission rates after ECT were 48.0% for 

patients with previous pharmacotherapy failure and 

64.9% for patients without previous 

pharmacotherapy failure. 

Authors' conclusions

ECT seemed to be an effective treatment for 

severely depressed patients as well as for patients 

with previous pharmacotherapy failure.



Efficacy in depression cont’d

 Kellner et al: relief of expressed suicidal 
intent by ECT Am. J. Psych May 2005

 444 pts. Unipolar depression, multicenter

 30% expressed suicidal thoughts / acts at 
baseline (score 3 or 4 on item 3 on 24 HDRS)

 Scores decreased to 0 after 1/52 in 40%, 
after 2/52 in 60% and at end of course in 80%

 if patients at risk do not leave ECT to 
last resort



ECT is equally effective in

unipolar and bipolar depression



Treatment-resistant bipolar depression: RCT of ECT v 

algorithm-based pharmacological treatment. Am J Psychiatry. 

2015 Jan;172(1):41-51   Schoeyen et al

 ECT vs. algorithm-based pharmacological treatment in TR BPDep

 7 acute psychiatric inpatient clinics throughout Norway

 73 TRD bipolar patients randomly assigned to either ECT or algorithm-

based pharm. ECT: 3x per week up to 6 weeks, RUL, brief pulse

 ECT was significantly more effective than algorithm-based 

pharmacological treatment. 

 The response rate was significantly higher in the ECT group 

(73.9% versus 35.0%), but the remission rate did not differ between 

the groups (34.8% versus 30.0%).



Continuation/maintenance ECT

Gagne et al 2000



Efficacy of maintenance ECT in recurrent depression: a naturalistic study. 

Gupta, Tobiansky, Bassett , Warner. J ECT. 2008 Sep;24(3):191-4. 

 19 patients who responded to an index and CECT/MECT 

 compared number of hospital admissions and duration of hospital stay 

over 3 time periods: 2 years before ECT, during mECT, and up to 4 

years after cessation of mECT. 

 compared the admission rates of this group with a matched sample 

who received successful index ECT followed by medication only

 Inpatient hospital stay and rate of psychiatric admissions fell 

significantly during the period of mECT

 reduction in bed use was maintained after termination of mECT. No 

reduction of service use  observed in the comparison group.

 CONCLUSIONS:  mECT may have a role in reducing the rate and 

duration of hospital stay of patients with major depression



CORE Petrides et al: Continuation ECT vs pharmacotherapy for

relapse prevention in major depression. Arch Gen Psych: 2006

• Consortium for Research in ECT

Multi-centre study in US, 

531 patients with severe depression HAM-D score 34+/-7

Failed to respond to multiple courses of antidepressants

Treated to remission with ECT (BL 150%ST) HAM-D 6+/-3

At remission randomised to:

Lithium + Nortriptyline

OR Continuation ECT

NO significant difference at six months.



Continuation ECT with pharmacotherapy versus 

pharmacotherapy alone for prevention of relapse of 

depression: a RCT. J ECT 2013   Nordenskjöld  et al

 multicenter, nonblinded, RCT in Sweden

 56  patients randomly assigned to either CECT + pharmacotherapy 

or pharmacotherapy alone for 1 year. 

 Main outcome relapse of depression within 1 year. 

 61% of the patients treated with medication versus 32% of those 

with ECT + medication relapsed within 1 year (P = 0.036).

 Cox proportional hazard ratio 2.32 (1.03-5.22)

 Cognitive function and memory measures were stable for patients 

without relapse in both groups. 

 One suspected suicide and 3 suicide attempts occurred, all in the 

pharmacotherapy-alone group.

 CONCLUSIONS: High relapse rates in both groups 

but significant advantage for combined 

pharmacotherapy and continuation ECT. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Nordenskj%C3%B6ld A[Author]&cauthor=true&cauthor_uid=23303421


Journal of ECT: September 2014 Brown et al

Efficacy of Continuation/Maintenance Electroconvulsive 

Therapy for the Prevention of Recurrence of a Major 

Depressive Episode in Adults With Unipolar Depression: A 

Systematic Review

A systematic review of 3 databases, including 11 studies of c/m 

ECT which met the search criteria

.

Found consistent evidence that c/m ECT was efficacious.

“This review suggests that c/mECT is efficacious for the 

prevention of relapse/recurrence of major depression and that 

efficacy is increased when c/mECT is provided in combination 

with antidepressant medication and at flexible treatment intervals, 

responsive to early signs of recurrence.”

http://journals.lww.com/ectjournal/pages/currenttoc.aspx


PRIDE phase 2: 

Kellner et al. Am J Psych 2016

Phase 1: acute course RUL UBP ECT 

plus venlafaxine:

Phase 2:  2 randomised treatment arms: 

-medication only (venlafaxine + lithium) 

–ECT plus medication (4 x CECT over 1 

month plus top up as needed)

At 24 weeks the ECT group were 

significantly better



ECT:

Efficacy in Schizophrenia



Efficacy in Schizophrenia

 Friedel 1986: ECT augmentation of 
thiothixene resulted in signif. 
improvement in schizophrenic patients

 Klapheke 1993: ECT augmentation of 
clozapine decreased BPRS score by 40%

 Cochrane review, 2, 2005: pooled data 
from 26 studies, 798 pts. Courses of ECT 
with antipsychotic medication can, in the 
short-term,  result in global improvement



ECT Augmentation in Clozapine-Resistant 

Schizophrenia:  Prospective RCT
Petrides et al Am J Psych August 2014

 randomized single-blind 8-week study, patients with clozapine-resistant 

schizophrenia assigned to clozapine only or BL ECT + clozapine

 Nonresponders from the clozapine group received an 8-week open trial of 

ECT (crossover phase)

 Response defined as ≥40% reduction in psychotic symptoms on BPRS, a 

CGI-severity rating <3, and a CGI-improvement rating ≤2. 

 Results 39 participants (ECT + clozapine group, N=20; clozapine group, 

N=19). All 19 patients from the clozapine group received ECT in the 

crossover phase. 

 50% of the ECT plus clozapine patients met response criterion. None 

of the patients in the clozapine group met response criterion. In the 

crossover phase, response was 47%. There were no discernible 

differences between groups on global cognition. 

 Conclusions augmentation of clozapine with ECT is 

a safe and effective treatment option

 Further research on persistence of the improvement & role MECT



The place of ECT in the treatment of 

acute schizophrenia, RCPsych:

 The treatment of choice for acute 

schizophrenia is antipsychotic drug treatment

 ECT may be considered as a fourth-line 

option, that is, an option for treatment-

resistant schizophrenia after treatment with 

two different antipsychotic drugs and then 

with clozapine has already proven ineffective 

or intolerable



RCPsych. Handbook: Catatonia & ECT

Catatonia: rigidity, mutism, negativism, 

stareing, stereotypy, posturing

The treatment of choice is a 

benzodiazepine drug; most experience

is with lorazepam

ECT may be indicated when treatment 

with lorazepam has been ineffective



Optimizing ECT Technique in Treating Catatonia

Fink, Kellner & McCall, JECT Sep 2016

 Catatonia = an acute movement disorder with mutism, negativism, 

posturing, staring, rigidity, repetitive acts, verbalizations, & 

approximately 20 other signs. (Kahlbaum 1874) (Bush Francis CS)

 a syndrome independent of schizophrenia in DSM5 -2013

 For the sedated stuporous form with mutism, withdrawal, inhibition of 

movement, give lorazepam 1 to 3mg orally, up to 15 to 30 mg/d 

 In systematic studies of catatonia, 80% of cases respond to 

benzodiazepine treatment, fewer than 20% requiring ECT

 For retarded form of catatonia with withdrawal, mutism, negativism, 

refusal of food, and dehydration leading to a malignant life-threatening 

illness =  robust treatment is necessary. 

 Bitemporal electrode placement with age-based suprathreshold 

dosing offers the best outcomes.

 No fixed number of treatments







RCPsych. Handbook : The place of 

ECT in the treatment of mania

 The treatment of choice for mania is a mood-

stabilising drug plus an antipsychotic drug

 ECT may be considered for severe mania 

associated with:

o life-threatening physical exhaustion

 treatment resistance, that is, mania that has 

not responded to the treatment of choice



ECT & Postpartum Psychosis

 Focht & Kellner J. ECT: March 2012

 review on the phenomenology of postpartum 

psychosis and the prevalence of use, safety, 

and efficacy of ECT a treatment. Studies 

were searched using CINAHL, EMBASE, 

MEDLINE, PsycINFO, and PubMed 

databases. Conclusion: for some patients, 

ECT should be the treatment of choice 



ECT in a pregnant patient 

NICE CG 192

Antenatal and postnatal mental health: clinical management and service 

guidance December 2014 NICE clinical guideline 192

 If a pregnant woman with bipolar disorder develops mania while taking 

prophylactic medication:

 check the dose of the prophylactic medication and adherence

 increase the dose if the prophylactic medication is an antipsychotic

 suggest changing to an antipsychotic if taking another medication

 consider lithium if there is no response to an increase in dose or 

change of drug 

 consider ECT if no response to lithium.

 Electroconvulsive therapy

 1.8.22 Consider ECT for pregnant women with severe depression, 

severe mixed affective states or mania, or catatonia, whose physical 

health or that of the foetus is at serious risk. [2014]



ECT in older people

 Speed of remission in elderly patients with 

depression: ECT  v. medication  Harm-Pieter 

Spaans,  et al BJPsych Jan 2015
 compare the speed of remission using ECT v. medication in elderly in-

patients. 47 participants (mean age 74) from an ECT RCT and 81 

participants (mean age 72 yrs) from a medication RCT 

 Conclusions: Considering the substantially higher speed of remission, 

ECT deserves a more prominent position in the treatment of elderly 

patients with severe depression

 “PROLONGING REMISSION IN 

DEPRESSED ELDERLY” PRIDE STUDY-

Kellner et al AM J PSYCH 2016

http://bjp.rcpsych.org/search?author1=Harm-Pieter+Spaans&sortspec=date&submit=Submit


….but how does it work?



….but how does it work?

 Single mechanism of action highly implausible 
(Lerer, 1998)

 effects on monoamine NTs: 5HT, NA, DA

 Increased release GABA (anticonvulsant 
hypothesis?)

 Increased glutamate in anterior cingulate

 gene expression

 induction of brain derived neurotrophic factor

 electrophysiological changes in prefrontal cortex

 release of endogenous neuropeptides



Duman et al: a molecular & cellular theory 

of depression Arch Gen Psych 1997

 depression arises when structural changes 
involving decreasing synaptic contacts occurs

 Reversal of depression involves increasing 
synaptogenesis: increased beta receptor 
stimulation leads to down regulation of receptors, 
activation of cAMP response element binding 
and gene activation with induction of 
neurotrophic factors such as brain derived 
neurotrophic factor with increased membrane 
synthesis and increased synaptic contacts



ECT mechanisms of action

 Jacobs BL et al (2000)

Neurogenesis continues into adulthood 

 particularly prominent in the dentate gyrus of the 
hippocampal formation

 stress potently suppresses adult neurogenesis, 
probably due to increased glucocorticoid release

 increasing brain levels of serotonin enhance the 
basal rate of dentate gyrus neurogenesis

Hypothesis: waning and waxing of neurogenesis 
in the hippocampal formation are important 
causal factors, in precipitation and recovery from 
episodes of clinical depression

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Jacobs BL"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


ECT mechanisms of action

Neurogenesis previously thought only 
to occur in dentate gyrus & 
subventricular zone of the 
hippocampus

now known that neurogenesis also 
occurs in the amygdala & 
hypothalamus, areas involved in 
emotional regulation & executive 
function



ECT mechanisms of action

 Coplan et al 2007: study of 

electroconvulsive shock on primates

 ECS increased proliferation of precursor 

cells, a hallmark of neurogenesis

 ECS specifically increased neurogenesis in 

the cingulate cortex, involved in executive 

function 



Microarray Analysis of Human Blood During ECT

Kaneko, Takao MD ; JECT 31(4); Dec 2015

 microarray analysis (Human Genome U133 Plus 2.0) of cDNA  

from peripheral blood of patients with catatonic schizophrenia (n = 

5), detected a significant change in 145 genes (0.68%) before 

and after ECT

 Transcription Factor 7 (TCF7) was increased during the ECT 

procedure (P = 0.0025).

 results suggest that the TCF family may play a role in the 

functional mechanism of ECT. 

 TCF-family transcription factors in particular are known to directly 

regulate neurogenesis 

 TCF-family genes enter the nucleus with [beta]-catenin to induce 

neurogenesis.



 Nordanskog et al 2010 6-13 ECT treatments in 

12 medicated depressed patients c. 5% 

increase in hippocampal volume

 Sartorius et al Eur Neuropsychopharmacol

Dec 2015 ECT increases temporal grey matter 

volume & cortical thickness
 18 pts with MDD 

 Compared volume changes in grey matter before & after ECT with MRI

 Mean post ECT grey matter increase of 3.7% hippocampus, 

parahippocampus, insula fusiform gyrus & amygdala

 ECT is restorative, increases hippocampal neurotrophic factor

 Supports neuroplasticity hypothesis

Effect of ECT on Hippocampal 

volume



Effect of ECT on hippocampal & amygdala 

volumes; systematic review & meta-analysis 

Takayima et al BJPsych Jan 2018

 Review of  8 volumetric MRI studies (n=193)

 Both right & left hippocampal & amygdala volumes 

increased  after ECT

 Conclusion ECT increased brain volume in limbic 

structures

 Supportive of ECT related neuroplastic effects 

 But heterogeneity of studies and clinical relevance of 

hippocampal volume increase needs further 

investigation with larger studies



ECT & neuroinflammatory markers 

Kruse et al J Clin Psych 2018

Do markers of inflammation predict 

response to ECT in TRD?

N=29

Higher levels interleukin-6 at baseline 

associated with lower MADRS scores in 

women not men



ECT: possible mechanisms

 Normalisation of ventro-lateral PFC

 ECT may affect structure of hippocampus 

 ECT may reduce CBF and CMR in PFC

 Normalisation of reduced GABA-ergic and 

increased Glutamatergic function in PFC

 Normalisation of the HPA axis and central 

cortisol feedback

 Effects gene expression, neurogenesis 

(increase in BDNF) and synaptic plasticity



ECT current theories: Bolwig T

Can J Psych 2011

Generalised seizure theory

Normalisation of neuroendocrine function 

(Neuroendocrine-diencephalic theory)

Anatomical-Ictal Theory (neurogenesis 

and neuronal plasticity)

 How ECT Works?: Understanding the 

Neurobiological Mechanisms Singh & Kar 

Clinical Psychopharmacology and 

Neuroscience 2017;15(3):210-221 



Depression & neural networks

Posterior cingulate cortex a Default 

Mode Network Hub

Frontoparietal Control Network

Hyperconnectivity between these areas 

during negative self-referential 

processing in depressed subjects



ECT reduces frontal cortical connectivity in severe 

depressive disorder; Perrin, Reid et al PNAS 2012

 FMRI to examine functional connectivity before and after ECT treatment in 9 depressed patients

 average global functional connectivity decreased after ECT treatment (P < 0.05) around the left 

dorsolateral prefrontal cortical region (Brodmann areas 44, 45, and 46

 decrease in functional connectivity was accompanied by a significant improvement (P < 0.001) 

in depressive symptoms on MADRS scores pre 36.4 (SD = 4.9) and post 10.7 (SD = 9.6)

 results show that ECT has lasting effects on functional brain architecture 

 findings add weight to the  “hyperconnectivity hypothesis” in depression



Conclusion how does it work 

(Cowan)
 Scientific approaches to the neurobiology of 

depression have moved from the focus on a single 

neurotransmitter to notions of system level disruption 

based on deficient neuroplasticity accompanied by 

brain volume loss in regions critical to emotional 

regulation.

 This provides new ways of thinking about the action 

of ECT based on changes in neuroplasticity as well 

as effects mediated through changes in the 

connectivity of neural networks.      



What to explain to patients & 

relatives

 ECT stimulates the brain’s own anticonvulsant 

mechanisms, partly by increasing the activity of a 

neurotransmitter called GABA

 This probably dampens the activity of brain networks 

involved in self-directed, negative, ruminative thinking

 ECT also stimulates important brain repair 

mechanisms that results in the creation of new 

synapses and neurones

 This action probably also reverses some of the loss 

in brain volume caused by severe depression 



Predictors of response to ECT

Various studies Hobson 1953, Mendels, 

Carney et al etc.

Coryell & Zimmerman 1984: most 

favourable: delusions, older, female

Johnstone et al 1986, Buchan et al 

1992 (meta analysis) : delusions & 

retardation strongest predictors +ve



Predictors of response to ECT

 Prediction of response to ECT with 
routinely collected data in depression.  
van Vliet et al. J of Affective Disorders 86 
(2005) 323-327.

 case note study of 53 patients over 4 years  
to determine factors predicting poor outcome 
(< 50% reduction in Hamilton RSD) 

 Predictors of poor response were: personality 
disorder, age <65years, previous treatment 
resistance



Prediction of ECT response & remission in 

Depression: meta-analysis 

van Dierman et al BJPsych 2018

 Investigated predictive value of age; depression 

severity; psychotic and melancholic features on 

response & remission

 2193 articles screened, 34 included

 Psychotic features & old age predicts remission 

& response

 Severity of symptoms predicts response but not 

remission

 Melancholic symptoms inconclusive

 Strongest effect psychotic depression and elderly



Health related quality of life 

and ECT

 Rosenquist et al. J of ECT 2006: 

 review of health related quality of life (HRQL) 

studies  following ECT demonstrates the 

importance of ECT in restoring function and 

quality of life in depressed patients. 



Health related quality of life 

following ECT

 Vaughn McCall et al. J of Affective 
Disorders, 2006

 naturalistic study of 283 depressed patients 
assessed both quality of life and cognitive 
impairment post ECT and after 24 weeks

 Health related factors improved with recovery 
from depression independent of short term 
cognitive impairment

 at 24 week follow up improvement in 
cognitive status was associated with better 
quality of life. 



Health Related Qualitry of Life after ECT

Galvez & Loo JAD Dec 2016 HRQOL 

data for 355 pts in Australia; Significant 

increase HRQOL scores after ECT

McCall et al JAD Feb 2017 HRQOL 

data for 240 depressed patients >60; 

significant improvement after ECT



Effect of concomitant antidepressant 

treatment with ECT Sackheim et al 

Arch Gen Psych 2009

 Treatment with nortriptyline enhanced the 
efficacy & reduced cognitive s/es vs placebo

 High-dosage right unilateral ECT did not

differ to bilateral ECT in efficacy & resulted in less 
severe amnesia.

 Conclusions: The efficacy of ECT is substantially 
increased by the addition of an antidepressant 
medication



Physiological events in ECT

Electrical stimulus → depolarisation 
of neurones → low voltage fast 
activity (recruitment)

suprathreshold stimulus → high 
voltage polyspikes (tonic) →
polyspike + large amplitude slow 
wave (clonic)→ slowing and return 
to alpha & beta rhythm (Return to 
baseline in 1- 4 weeks)



Physiological events cont’d

 increased cerebral blood flow

 increased oxygen consumption

 increased glucose uptake

across a course seizure threshold 

rises by average 65%

seizures tend to last longer with 

bilat.



Physiological events cont’d

 Initial parasympathetic induced 

bradycardia, periods sinus asystole

 sympathetic induced tachycardia 150 - 160 

bpm (clonic phase)

 initial decrease then increase in BP

myocardial oxygen consumption increases 

x2- x4



Contraindications to ECT

No absolute contra-indications, relative 

only

 risk of anaesthesia

causes increased ICP

 recent MI or CVA

aneurysm



Risk of death in ECT: Torring et al Acta 

Psychiatric Scandinavica March 2017

 Systematic review & pooled analysis, assess mortality rate in ECT

 15 studies with data from 32 countries reporting on a total of 

766180 ECT treatments met the inclusion criteria

 16 cases of ECT-related death were reported in the included 

studies yielding an ECT-related mortality rate of 2.1 per 100 000 

treatments (95% CI: 1.2–3.4)

 In the nine studies published after 2001 (covering 414 747 

treatments), - only one reported ECT-related death

 The ECT-related mortality rate was estimated at 2.1 

per 100 000 treatments

 In comparison, a recent analysis of the mortality of general 

anaesthesia in relation to surgical procedures reported a mortality 

rate of 3.4 per 100 000. 

 death caused by ECT is an extremely rare event



ECT & later stroke in patients with affective 

disorders: Rozing et al BJPsych March 2019

 Association between ECT & risk of stroke

 Cohort of 174534 patients with affective disorders 

between 2005 & 2016 Danish National Patient 

registry

 Patients <50 yrs who had ECT had same risk as 

those who did not have ECT, no association with 

stroke

 Patients > 50 yrs who had ECT had lower risk of 

stroke HR 0.69 (0.57-0.89)

 ECT is not associated with increased risk of incident 

or recurrent stroke



Adverse effects of ECT

Mortality: c. 1 in 50 000

CVS risk arrhythmia or MI

CNS: risk of CVA, prolonged seizure, 

delirium, retrograde & anterograde 

amnesia 

other: ruptured viscus, fractures

Dental damage; tongue/oral mucosa



Common side effects of ECT

Headache

nausea

myalgia / arthralgia

 retrograde amnesia (bilateral)

anterograde amnesia (bilateral)



ECT: adverse cognitive effects

Semkovsa & McLoughlin 2010 review

 84 studies c. 3000pts

 70% tests showed decreased cognitive performance 

at 0-3 days post ECT

 Improvement in test results by 4-15 days post ECT

 By 15 days post last treatment no negative effects on 

cognitive function were measurable

 60% of tests at 15 days showed improvement over 

pre ECT baseline

 “after 15 days, processing speed, working memory, 

anterograde memory, executive function improved 

beyond baseline”



Autobiographical Memory and ECT

Do Not Throw Out the Baby  

Harold Sackeim, PhD     JECT Sep 2014

 Retrograde amnesia for autobiographical information is 

the most critical adverse effect of ECT

 “Columbia University Autobiographical Memory 

Interview and CUAMI-SF have taught us a great deal 

about this potential adverse effect of ECT. To discard 

this knowledge, would be throwing out the baby owing 

to objections that are either erroneous or narrowly 

technical. 

 “…gross error of judgment…Semkovska & McLoughlin 

…rejecting the findings with the CUAMI & CUAMI-SF. 

 “ECT can be of extraordinary clinical value,..like all 

treatments, it has limitations and adverse effects”



ECT & Autobiographical memory

Fraser et al 2008

Autobiographical memory impairment 

can occur

Predominantly personal events near the 

treatment (6 months before)

Objective measures found relatively short 

term, less than 6/12 after treatment

Less with brief pulse vs. sine wave and 

Unilat vs. bilat



Detecting objective and subjective cognitive effects of 

ECT in a large clinical sample. Fernie et al. 

Psychological Medicine Oct 2014 

 retrospective case-note study on 126 ECT patients 

 2 tests [Cambridge Neuropsychological Test Automated Battery (CANTAB) 

spatial recognition memory (SRM) and MMSE and two subjective reports of 

memory function, prior to ECT. 

 reassessed following ECT and at 1, 3 and 6 months post-ECT

 RESULTS: Performance relative to pre-ECT baseline was significantly 

poorer at each post-ECT assessment up to 3 months post-ECT using the 

CANTAB SRM, but was improved at 6 months. 

 MMSE score improved relative to baseline from 1 month post-ECT

 Mood and subjective memory scores improved following ECT and were 

correlated with one another

 CONCLUSIONS: CANTAB SRM revealed reversible cognitive deficiencies 

relative to pre-ECT baseline for at least 3 months following ECT, 

Visuospatial memory scores exceeded baseline 6 months post-ECT

MMSE score and patients' subjective reports showed only improvement.



Evaluation of cumulative cognitive deficits from ECT

Kirov et al - BJPsych March 2016

 Analysis of 10 years of cognitive performance data collection from 

patients who have received ECT

 199 patients had a total of 498 assessments, undertaken after a 

mean of 15.3 ECT sessions (range 0–186). A linear mixed-effect 

regression model was used, testing whether an increasing number 

of ECT sessions leads to deterioration in performance.

 Results:  The total number of previous ECT sessions had no effect 

on cognitive performance. The major factors affecting performance 

were age, followed by the severity of depression at the time of 

testing and the number of days since the last ECT session.

 Conclusions:  Repeated courses of ECT do not lead to 

cumulative cognitive deficits. 



Subjective Memory Immediately Following ECT: 

Brus et al J ECT June 2017

 register-based study 1212 patients from the Swedish National 

Quality Register for ECT

 Subjective memory worsening defined as a 2-point worsening on 

the memory item of the Comprehensive Psychopathological 

Rating Scale from before to within 1 week after treatment.

 Subjective memory worsening in 26%. 

 SMW more common in women than in men (31% vs 18%; P < 

0.001) and more common in patients aged 18 to 39 years than in 

patients 65 years or older (32% vs 22%; P = 0.008). 

 Patients in remission after ECT had a lower risk of SMW

 A brief pulse width stimulus gave higher risk of SMW compared 

with ultrabrief pulse (odds ratio, 1.61; 95% ci 1.05–2.47).



Validation of the 10-Item Orientation Questionnaire: 

A New Tool for Monitoring Post–ECT Disorientation  

Martin et al JECT March 2018

 24 depressed inpatients, acute course of ECT

 measured time to reorientation after ECT at 10, 30, and 60 minutes 

at ECT no. 1 to 3. 

 association between performance on 10-Item OQ and retrograde 

amnesia examined using the Autobiographical Memory Interview–

Short Form.

 poorer performance on the 10-Item Orientation Questionnaire was 

associated with greater retrograde amnesia post-ECT

 Conclusions 10-Item Orientation Questionnaire administered at 

30 minutes after ECT is sensitive for detecting slow recovery of 

orientation after ECT. 

 potential for improving routine patient monitoring & identifying 

patients at increased risk of retrograde memory effects 



Validation of the 10-Item Orientation Questionnaire: 

A New Tool for Monitoring Post–ECT Disorientation  

Martin et al JECT March 2018

10-ITEM ORIENTATION SCALE– TEST 30 MINs AFTER EACH ECT 

 1. What is your name?

 2. What is your date of birth?

 3. Who was the former Prime Minister?

 4. Who is the current Prime Minister?

 5. How old are you?

 6. What year is it?

 7. What month is it?

 8. What is the name of this place?

 9. What day of the week is it today?

 10. How long have you been in hospital?



ECT is not associated with 

increased risk of dementia
 Hjerrild, et al European Psychiatric Association 2018 Congress.

 A large, retrospective registry analysis

 2010 consecutive patients from the Risskov ECT register who underwent 

the procedure between 1976 and 2000.

 Using the unique social ID numbers all Danish citizens

 data on 1626 patients with affective disorders who underwent ECT for the 

first time, 4449 patients with affective disorders who did not undergo ECT, 

and 15,423 patients with nonaffective psychiatric disorders. All were 

matched for hospital, admission period, sex,age

 ECT group had NO additional risk of cognitive impairment relative to 

matched control persons who did not undergo ECT, even after up to 40 

years of follow-up



Depression & cognitive 

function

 Conradi et al Psychol Med 2011

Prospective primary care study of patients with MDD     

followed for 3 years- residual symptoms common: most 

frequent, cognitive impairment, anergia, sleep problems 

 Iverson et al J Affective Disord 2011

Cognitive impairment may occur in 28% of patients   

with unipolar depression 



Effect of Antidepressant treatment on cognitive 

impairment associated with depression 

Shilvansky et al Lancet Psych 2016

 medication-free outpatients in a depressive episode; 

assessed for cognitive function before & after 

treatment- 8 weeks of either escitalopram, sertraline, 

venlafaxine

 1008 eligible people 18-65yrs

 Impairment in five domains—attention, response 

inhibition, verbal memory, decision speed, and 

information processing—showed no relative 

improvement with acute treatment, irrespective of 

antidepressant treatment group, even in patients 

whose depression remitted acutely 

 Depression is associated with persistent impairments 

in higher-order cognitive functions independently of 

clinical symptom change with treatment



Persistent Depressive Symptoms & Cognitive 

Decline in Older Adults 

Zheng et al BJPsych Nov 2018

 English Longitudinal Study of Ageing  

 prospective nationally representative cohort

 7610 participants; 10 year longitudinal follow up 

 association between the duration of depressive 

symptoms & cognitive decline

 memory, executive & orientation function declined faster 

with increasing duration of depressive symp (P < 0.05).

 depressive symptoms significantly associated with 

subsequent cognitive decline

 long-term depressive symptoms in elderly individuals 

could predict accelerated cognitive decline in a dose-

response pattern.



Informing patients & relatives regarding 

risk of cognitive side effects of ECT

 ECT does not cause brain damage or dementia

 Depression has marked effects on cognitive 

function

 ECT can affect memory 

 Difficulties with everyday memory, learning & retaining 

new information will be relatively short-lived

 Everyday memory function may improve after the ECT 

compared with baseline

 Effects on autobiographical memory can be longer 

lasting, can be up to 6 months & some patients may 

experience more longlasting gaps in memory





ECT dose & laterality



ECT Apparatus

 Older machines: biphasic sinusoidal wave form

 newer machines uni or bi- phasic brief pulse 

stimulus or ultrabrief pulse

 Various:  Thymatron; MECTA; Spectrum

 V = IR  (Voltage = Amps x resistance)

 Watt = V x I

 Joule = Watt x sec

 Coulomb = I x sec



Electrical dose and ST

Ottosson 1960: compared efficacy of 

moderately and markedly suprathreshold 

ECT, the latter signif. more effective

Robin & de Tissera 1982: high energy brief 

pulse ECT signif. more effective than low

 high stimulus may contribute to therapeutic 

effect by influencing the intensity or the 

generalization of seizure activity or both



Dosing methods

Dose titration Sackheim & Malitz 1985

Age based formula (bilat = half age; 

unilat = full age for Thymatron “percent 

energy” output; alternatively multiply by 

2.5;  eg 50 year old man having bilat 

ECT= treat at 25% =125mC

For unilateral ECT multiply Age by 5 = 

250mC



ST vs. Age based formula. 

Petrides et al. J ECT Dec 2009

 multicenter prospective study

 402 depressed patients standardized course  
bilat ECT

 ST by dose titration compared with 
estimates based on Half Age method (HA)

 HA estimates 18% above the empirically 
determined ST

 suggests use of HA estimates may result in 
fewer stimulations cf DT method.



 sample of ECT patients analysed. ST derived empirically were used to 

calculate the proportions of patients who would have had a therapeutic 

stimulus had Half-Age or a fixed-dosing method (200 mC for those 

<65 years old and 250 mC for those >65 years old) been used.

 62 patients: Initial ST varied 6 fold across the sample

 Using the Half Age method 19.4% would have had a therapeutic seizure 

at first stimulation cf. 61.3% using an age based fixed protocol

 Half Age and Fixed Dosing would have significantly (p<.0001) reduced 

the number of stimulations, cumulative electrical dose delivered, the 

complexity of the procedure & number of treatment sessions

 Conclusions

Age based fixed-dosing would simplify the ECT process 

and result in more patients receiving effective treatment 

at first stimulation.

A comparison of ECT dosing methods using a clinical 

sample: Bennett et al. J Affective Disorders 2012



ST over a course of ECT

… tends to increase by c. 60% over a 

course of ECT



Anticonvulsant Mechanisms of ECT and Relation to 

Therapeutic Efficacy Duthie et al.  J ECT  Sep 2015

 Background: ECT may confer anticonvulsant effects, the role of rise in ST 

uncertain. investigated the relationship in a large, consecutive, retrospective 

sample of patients receiving ECT in Aberdeen between 2000 and 2008

 The seizure threshold increased in 219 (94.4%) patients, 

 No significant relationship was present between change in ST and MADRS 

(P = 0.39; Kendall τ b r = 0.047; n = 182), although responders did display 

greater increase in ST than nonresponders.

 Conclusions: ECT confers anticonvulsant effects in a consecutive sample of 

real-life patients. Neither initial seizure threshold nor magnitude of seizure 

threshold increase is a predictor of clinical response to ECT

http://journals.lww.com/ectjournal/Abstract/2015/09000/Anticonvulsant_Mechanisms_of_Electroconvulsive.10.aspx


Effectiveness of Ultrabrief R. Uni vs. Bilateral 

ECT.  McCormick et al . J ECT Dec 2009

 Patients having high-dose UB-RUL ECT 

needed significantly more treatments than 

those on BL ECT 9.4 [3.3] vs 7.7 [2.8] 

 findings add to emerging story of reduced 

efficiency of UB-RUL vs BL electrode 

placement for an index course of ECT for the 

treatment of depression.



Practical considerations in the use of Ultra Brief ECT.

Galletly, et al. Journal of ECT: March 2014 

 258 ECT patients over 2 years

 Ultra Brief (UB) 0.3ms PW; Brief PW 1.0ms.

 All unilateral.

 UB 10.9 applications vs BPW 8.8 average.

 LOS for UB was 30.3 days vs 24.7 for BPW.

 In UK tend to use BPW bilateral between 

0.5ms and 1.0ms 

http://journals.lww.com/ectjournal/pages/currenttoc.aspx


Ultrabrief Pulse width vs Brief Pulse

Efficacy of ultrabrief pulse ECT for depression: A 

systematic review Harm-Pieter Spaans JAD Sep 2013

 studies comparing ultrabrief pulse V. brief pulse ECT in depression

 2 RCTs, one non RCT using unilateral ECT, 2 RCT and 1 

retrospective study using bilateral ECT comparing UBP with BP 

ECT. One UL RCT high quality study and one non-randomized 

study suggest an equal response and remission for both  

 number of treatments to achieve remission using UBP is equal in 

one study and is higher in the second. 

 Both BL studies, one of high quality, point to a lower efficacy for 

UBP ECT with a lower speed of remission.

 Limitations: restricted review of the efficacy of UBP vs. BP ECT. 

statistical meta-analysis not possible, heterogeneity & small 

number studies.

 Conclusion: no clear advantage for the efficacy of ultrabrief 

pulse over brief pulse ECT using unilateral or bilateral 

placement. 

http://www.sciencedirect.com/science/article/pii/S0165032713004515


RUL Ulrabrief pulse ECT in Geriatric 

Depression: PRIDE 

Kellner et al Am J Psych 2016

 Prolonging Remission in Depressed Elderly (PRIDE)

 2 phase study; 8 sites in USA

 240 pts (mean 69.9 yrs sd 7.6) given acute course 

RUL UBP (PW 0.25-0.3ms); 6xST; 3xweekly; plus 

venlafaxine up to 225mg

 Of 240 pts - 61% remission 70% responders; mean 

of 7.3 ECT treatments to remission; 28% drop out

 Conclusion: RUL UBP ECT combined with 

venlafaxine is rapidly acting & highly effective with 

excellent safety & tolerability



Bifrontal vs bitemporal vs UL 

placement of electrodes

 Kellner et al. Bifrontal, bitemporal, and right 

unilateral electrode placement in ECT: a 

randomised trial. B J Psychiatry 2010

 RUL n=77(STx6); BF n=81, BT n=72 

(STx1.5).

 Remission rates: 55%, 61% and 64% 

respectively.

 Not statistically different although BT faster

 NO difference cognitively across multiple 

domains.



Bilateral vs unilateral

UK ECT review group: Efficacy & safety 

of ECT in depressive disorders: a 

systematic review & meta-analysis. 

Lancet March 2003:

Bilateral ECT is moderately more 

effective than unilateral and high dose 

ECT is more effective than low dose



Bilateral vs unilateral: EFFECT-Dep trial

Semkovska, McLoughlin et al Am J Psych 2016

 a non-inferiority pragmatic  study: 140 patients with depression randomised to 

6XST RUL vs 1.5xST BL ECT

 unipolar or bipolar depression,  20% had some element of psychosis.

 primary outcome was change in the 24-item Ham DRS

 Secondary outcomes included various measures of cognition.

 no difference in either response or remission rates nor in relapse 

 The overall response rate was 57%, and the overall remission rate was 44%

 no significant difference between the two groups in relapse rates at 3 or 6 months’

 cognitive side effects- RUL group quicker immediate recovery of orientation after 

individual treatments during the course of ECT at 19 minutes vs 26 minutes BL

 No significant differences in other cognitive measures between the two groups 

with the exception of immediate verbal recall, which was superior in the unilateral 

group for the first 3 months, after which the difference disappeared.

 Summary: High-dose unilat ECT as effective as bilat & 

associated with fewer cognitive effects, especially 

autobiographic memory, the most controversial side effect 

associated with ECT



summary

Seizure adequacy related to extent to 
which dose exceeds ST, especially with 
unilateral

Use unilateral if need to minimise 
cognitive adverse effects

Evidence for UBP vs BP mixed

Some patients will respond to bilateral 
but not unilateral ECT



Practical aspects of ECT 

administration 



Preparation for ECT

 Full explanation (written & verbal)

 Consent - ongoing

 Physical assessment: History, examination  & 
investigations

 Documentation: ECT referral form, 
anaesthetic proforma, blood results, ECG

 Baseline assessment of mood (eg MADRS)

 Baseline cognitive assessment (eg
MMSE/ACE)



Prescription of ECT

Bilateral vs unilateral

Brief pulse vs. ultra brief

Number of treatments - constant review 

depending on response and side effects

Monitoring of mental state, mood 

cognitive function, side effects, after 

every treatment



Administering ECT

•consent

•physical examination & investigations

•prepare patient

•anaesthetic: O2, propofol, suxamethonium 

•mouthguard

•Monitoring the seizure- clonus & EEG



Dose Titration: seizure threshold 

and therapeutic stimulus

Aim is to stimulate the brain electrically 

in order to produce clinical improvement

Not sufficient just to induce seizure

Clinically effective dose has to be 

sufficiently suprathreshold

Bilateral ECT:  1.5 - 2 x ST

Unilateral ECT: 6 x ST



Effects of General Anaesthetic Agents in Adults Receiving ECT:  

Journal of ECT: September 2008 Hooten et al

SYSTEMATIC REVIEW 

 41 randomized trials

 14 induction agents

 Weighted mean difference for continuous variables

 Risk difference for dichotomous variables

 Crossover and parallel design combined using the inverse variance method

 Random effects model used throughout

RESULTS: 

 Motor  & EEG seizure duration; Emergence time ; Recovery time; Cardiac 

arrhythmias ; Nausea and vomiting

 Motor & EEG seizure duration were longer with thiopentone, methohexitone & 

etomidate than propofol.

 Propofol caused least problems with tachycardia & arrhythmias cf other agents

 Agents associated with longer seizures have longer emergence & recovery times.

CONCLUSION:

 Using low-dose propofol with opioids  such as remifentanil can produce 

good seizure length increase.



Stimulus dose

Ohm’s law: V= IR

constant current apparatus

Charge:1 coulomb generated when a 

current of 1 amp flows for 1 sec 

For a given pulse width and frequency: 

varying charge in mC will vary stimulus 

duration

Dose in mC = current (A) × total time (ms)



Andrade: Ind J Psych 2010
 Brief-pulse ECT delivers a train of identical pulses of electricity

 Each pulse has certain amplitude (pulse height). measured in units of 

current; that is, amperes (A) or milliamperes (mA)

 Each pulse has certain duration (pulse width). measured in 

milliseconds (ms).

 a specific number of pulses are delivered each second. This is 

determined from the stimulus frequency, measured in hertz (Hz) or 

cycles per second (cps). 

 If the stimulus is unidirectional, the number of pulses per second is the 

same as the stimulus frequency. If the stimulus is bidirectional, the 

number of pulses per second is double the stimulus frequency (this is 

because each cycle is made up of one positive and one negative 

pulse). Most constant current, brief-pulse ECT devices deliver 

bidirectional pulses.

 The ECT stimulus is passed for a specific  duration. This is known as 

the stimulus duration, or the duration of the stimulus train, and is 

measured in seconds.



Andrade: Indian J Psych 2010



Administering ECT cont’d

Stimulus selection/ dose titration

position electrodes

monitor seizure

monitor recovery (c. 5% delirium)

 frequency & no. treatments

 record keeping



Technique in ECT

Clean scalp

Attachment of EEG electrodes

Electrode placement – uni vs. bilateral

Electrical contact - firm application of 

electrodes, rotation 



Factors increasing seizure 

threshold

 Old Age

 Male gender

 Anticonvulsants

 Baldness

 Barbiturates

 Benzodiazepines

 Bones

 Recent ECT

 dehydration



Factors decreasing seizure 

threshold

Caffeine

SSRI’s

Phenothiazines

clozapine

Hypocapnia



Practical tips for EEG 
monitoring of ECT (Scott)

 Prepare prefrontal and mastoid sites for EEG 
electrodes

 Inspect EEG recording while the patient is 
still awake, and make any necessary 
adjustments

 Record a few seconds of baseline EEG 
immediately before electrical stimulation

 ‘Hands off’ during the termination phase of 
EEG recording



Potential applications of  ictal 
EEG, beyond length of seizure

 Inform optimal electrode placement

 Inform optimal electrical dose

Predict eventual treatment response

 Inform adjustment of electrical dose 
over a course of treatment



EEG monitoring 1



EEG monitoring 2



Seizure Adequacy Markers and the Prediction of

ECT Response;  Minelli et al JECT June 2016

 Retrospective study to investigate seizure quality markers 

 Two physicians evaluated seizure length, postictal suppression index, 

wave amplitude, tachycardia, and hemispheric brain wave 

synchronicity in a double-blind manner for 45 TRD pts receiving ECT.

 Results: analysis showed a significant association between the 

outcome and the ECT seizure quality measured by parameters 

 poor-quality seizures associated with high early relapse

 association between better symptomatic response and higher quality 

of hemispheric brain wave synchronicity and higher wave amplitude

 Conclusions: results confirm that ECT seizure quality (postictal 

suppression index, tachycardia, wave amplitude, and 

hemispheric brain wave synchronicity) strongly correlated with 

the decrease of depressive symptomatology & predict response. 



Preventing relapse and 

recurrence after ECT

 Lithium for Post-ECT Depressive Relapse 

Prevention: A Consideration of the Evidence 

Keith G. Rasmussen  (J ECT 2015;31: 87–90)

 Lithium has been used for several decades as a 

prophylactic against depressive relapse after 

successful index (ECT). 

 literature reviewed: concluded that there is strong 

evidence that lithium can help prevent relapses in the 

first 6 months after index ECT

 several unanswered questions about its use post-

ECT, including optimal target blood level, duration of 

use, & concomitant antidepressant choice. 



Mirtazapine added to SSRIs or SNRIs for treatment 

resistant depression in primary care: phase III RCT 

(MIR) Kessler et al BMJ Nov 2018

effectiveness of combining mirtazapine + SNRI / SSRI for TRD in primary care

 DESIGN: parallel group multicentre phase III RCT; 106 general practices 

 PARTICIPANTS: 480 adults; ICD 10 criteria depression ;  scored >=14 on 

BDI,  still depressed after 6/52 on SSRI or SNRI 241 were randomised to 

mirtazapine and 239 to placebo, plus  usual SSRI or SNRI treatment. 

followed up at 12, 24, and 52 weeks. 431 (89.8%) were included in the 

(primary) 12 week follow-up

 RESULTS: BDI scores at 12 weeks were lower in the mirtazapine group but 

not significant,  c.i. included the null (mean (SD) scores at 12 weeks: 18.0 

(12.3) in the mirtazapine group, 19.7 (12.4) in the placebo; P=0.09).

 Adverse effects more common in mirtazapine group & more drop outs

 CONCLUSION: This study did not find evidence of a clinically important 

benefit for mirtazapine combined with SSRI or SNRI over placebo in 

TRD in primary care. This remains an area of important unmet need



ECT & Consent: NICE CG90

Fully inform patient of risks & benefit & 

document discussion regarding:

 risks associated with GA

current medical comorbidities

potential adverse events esp. cognitive 

impairment

 risks associated with not receiving ECT



Consent post Montgomery

PARQ (Sokol BMJ) 

Procedure

Risks

Alternatives

Questions



Consent, capacity & ECT:  

scenarios

An informal patient with capacity 

who gives or withholds consent

An informal patient without capacity

A detained patient with capacity who 

gives or withholds consent

A detained patient without capacity 



MHA 2007 amendments

 Section 27 inserts a new section 58A into the 

1983 Act. That new section provides that ECT 

(& any other treatment provided for by 

regulations under subsection (1)(b)), can only 

be given when the patient either gives 

consent, or is incapable of giving consent & a 

SOAD authorises treatment

 A SOAD must also authorise ECT for any 

patient under 18 years, whether detained or 

not



Emergency ECT for 

Detained Patients (S62):

 Patients who are liable to detention may be given 
emergency ECT under section 62

 Section 28 of the 2007 Act amended section 62 of 
the 1983 Act (urgent treatment) so that, where the 
treatment is ECT, urgent treatment can only be given 
where it is immediately necessary to save life or to 
prevent a serious deterioration in the patient's 
condition.

 This applies to patients with or without capacity

 there is no statutory limit on the number of ECT 
treatments under section 62 (although custom was 
for max. two treatments)  



Emergency ECT for 

Detained Patients (S62):

 Patients who are liable to detention may be given 
emergency ECT under section 62

 Section 28 of the 2007 Act amended section 62 of 
the 1983 Act (urgent treatment) so that, where the 
treatment is ECT, urgent treatment can only be given 
where it is immediately necessary to save life or to 
prevent a serious deterioration in the patient's 
condition.

 This applies to patients with or without capacity

 there is no statutory limit on the number of ECT 
treatments under section 62 (although custom was 
for max. two treatments)  



Informal patient without 

capacity: MCA 2005
 if not appropriate/necessary to use the MHA, can give ECT 

under section 5 of the Mental Capacity Act. However, in keeping 
with the MCA, the “best interests” check-list should be followed 
and carefully documented, consult with carers, relatives, 
attorney under LPOA etc). If there is none available must 
involve an Independent Mental Capacity Advocate (IMCA)

 If time allows, a non-statutory second opinion from a Consultant 
colleague should be sought.

 Cannot give ECT if there is a valid & applicable advance 
decision made by the patient or the treatment would conflict with 
a decision made by a health & welfare deputy or donee of a 
LPOA, or there is an order from the COP against treatment



Restriction vs. deprivation of 

liberty

Supreme Court March 2014

 “…under continuous supervision and 

control and not free to leave..”



New Code of Practice MHA

April 2015
 Multiple references to ECT in the new Code of Practice:

 4.20 Patients must be told … 

 • the circumstances (if any) in which they can be treated without their consent –

and when they have the right to refuse treatment 

 • the role of second opinion appointed doctors (SOADs) and the circumstances 

in which they may be involved, 

 the rules on ECT and medication administered as part of ECT (see paragraphs 

25.19 – 25.25). 

 Patients who are eligible for IMHA services (qualifying patients):

 6.10 Other patients (‘informal patients’) are eligible if they are: • being 

considered for a treatment to which section 57 applies (see paragraphs 25.7 –

25.10 and for under 18s 19.79), or • under 18 and being considered for ECT or 

any other treatment to which section 58A applies (see paragraphs 19.80 –

19.88).

 13.13  A person who has made a valid and applicable advance decision under 

the MCA, or for whom a decision has been taken by their attorney, to refuse 

ECT, cannot be given that treatment under section 58A of the Act although 

treatment can be given in specific emergency situations under section 62(1A).



Acknowledgement for use of selected 

slides: Dr Andrew Easton ; Prof Phil 

Cowan;  Prof Nichol Ferrier; Pascal 

Sienaert & others

Thank you


