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ARTICLE INFO ABSTRACT

Article history: At a time when innovations in psychiatry are booming, particularly in the field of medical devices, we
Received 6 February 2022 thought it necessary, as members of French Society for Biological Psychiatry and Neuropsychopharma-
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cology (AFPBN), to reconsider one of the oldest medical devices in psychiatry: the ECT apparatus. First, we
recall the regulatory aspects of ECT. National guidelines define means of implementation and conditions
of administration of ECT. Second, we remind of the indications and levels of evidence of ECT in the main
psychiatric disorders, including catatonia. Then, we synthetize the place of ECT alongside other brain
stimulation therapies, especially repetitive Trancranial Magnetic Stimulation (rTMS). Furthermore, we

Available online xxx

Keywords:
ECT
Electroconvulsive therapy

Medical device
Guidelines
Psychiatry

Mots clés :

ECT
Electroconvulsivothérapie
Dispositif médical
Recommandations
Psychiatrie

explain the general effects of ECT: increased neuronal plasticity and neurogenesis, enhancement of the
stress axis, resistance to oxidative stress, improved vascular endothelial function, activation of microglia
and astrocytes, decrease in inflammatory events by upregulation of neuroinflammatory cytokines, and
production of mitochondrial ATP. These effects appear from the first sessions and continue during the
course of ECT treatment, suggesting activation of endogenous neuroprotection. Finally, we remember that
most patients perform as well or better on neuropsychological assessments after ECT, relative to pre-ECT
results, and this improvement continues over the following months. Memory disorders reported post-
ECT are not all attributable to ECT. They may be subjective in nature or linked to residual depressive (and
possibly comorbid neurogenerative) symptoms later attributed to ECT, on the basis of preexisting neg-
ative representations. We urgently need to reemphasize the crucial role of ECT in psychiatric treatment
strategies as well as the need to update ECT recommendations.

© 2022 L’Encéphale, Paris.

RESUME

AT’heure oi1 les innovations thérapeutiques en psychiatrie sont en plein essor, notamment dans le champ
du dispositif médical, il nous a paru essentiel, en tant que société savante (Association Francaise de
Psychiatrie Biologique et Neuropsychopharmacologie), de faire un point sur I'une des thérapies les plus
anciennes en psychiatrie utilisant un dispositif médical : I'électroconvulsivothérapie (ECT). En France, la
pratique de I'ECT est strictement encadrée et réglementée par des recommandations nationales, qui en
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définissent les modalités de mise en ceuvre et les conditions de réalisation. Dans tous les cas, le recueil
du consentement du patient est indispensable. Dans les situations ot le patient n’est pas en mesure de
consentir, il est obligatoire de s’appuyer sur la personne de confiance désignée par le patient, et, pour les
patients majeurs protégés, de leur représentant 1égal. Un bilan pré-thérapeutique, clinique et paraclinique,
estréalisé avant la mise en ceuvre du traitement par ECT, pour éliminer les contre-indications éventuelles,
a I’ECT ou a une anesthésie. Nous rappelons les principales indications psychiatriques, de I'ECT, avec ses
niveaux de preuve, selon les recommandations internationales. La question du positionnement de I'ECT
par rapport aux autres techniques de neuromodulation, notamment la rTMS est fréquemment évoquée.
Ces deux techniques ont toute leur place car leurs indications ne se superposent que trés partiellement.
La rTMS a une efficacité bien démontrée et est indiquée dans les dépressions a niveau bas de résistance,
apreés échec a un antidépresseur et lorsque le risque vital n’est pas engagé. Les taux de réponse a la rTMS
dans la dépression sont inférieurs a ceux de I'ECT : ils varient entre 40 et 50 % et les taux de rémission
entre 25 et 30 %. Les effets généraux de I'ECT sont : augmentation de la plasticité neuronale et de la neu-
rogenése, amélioration de I'axe du stress, de la résistance au stress oxydatif, et de la fonction endothéliale
vasculaire, activation de la microglie et des astrocytes, diminution des phénomeénes inflammatoires, par
la régulation a la hausse des cytokines neuro-inflammatoires, production d’ATP mitochondrial. Au plan
neuronal, les ECT entrainent un remodelage synaptique en lien avec la libération de neurotransmetteurs
(GABA, monoamines), mais aussi de facteurs neurotrophiques indispensables a la plasticité cérébrale.
En termes neuromorphologiques et de connectivité fonctionnelle, les ECT régénérent et améliorent les
régions suivantes : gyrus dentelé de I'hippocampe, gyri frontal supérieur et moyen, cortex cingulaire
antérieur sous-genual. Ces effets apparaissent dés les premiéres séances et se poursuivent au cours du
traitement ECT, suggérant qu'une neuroprotection endogéne puisse étre mobilisée. L'ECT améliore les
fonctions exécutives corrélativement a I'amélioration de la dépression. La majorité des patients ont des
bilans neuropsychologiques stables ou améliorés en post-ECT comparativement aux performances avant
I'ECT, et 'amélioration se poursuit dans les mois qui suivent I'ECT. En outre, I'incidence des maladies neu-
rodégénératives type maladie d’Alzheimer diminue significativement chez les sujets atteints de troubles
de I’humeur, bénéficiant d’ECT versus ceux qui n’en bénéficient pas. Le principal effet indésirable mnésique
de I'ECT concerne la mémoire antérograde (apprentissages a mesure récents). Ce phénoméne, fréquent
pendant la cure initiale (2 séances/semaines), est rapidement résolutif, le plus souvent dans les 15 jours
suivant la derniére séance, et au maximum a 2 mois. Les troubles de la mémoire rétrograde (événements
anciens) peuvent dans certains cas durer jusqu’a 6 mois voire au-deld, avec un retentissement fonctionnel
moindre que ne l'aurait une atteinte des fonctions exécutives ou de la mémoire antérograde. Les trou-
bles mnésiques rapportés en post-ECT ne sont pas tous imputables a 'ECT mais peuvent étre de nature
subjective, et/ou liés a la symptomatologie dépressive résiduelle (et éventuellement neurodégénérative
comorbide), puis attribués a I'ECT a posteriori, en fonction de représentations négatives préexistantes. A
ce titre la qualité de I'information prodiguée au patient avant 'ECT est primordiale. Les effets mnésiques
de I'ECT sont a mettre en perspective avec les effets thérapeutiques de I'ECT, traitement le plus efficace
des états dépressifs sévéres avec : jusqu'a 80 % de réponses et 60 % de rémissions ; une amélioration de
la qualité de vie ; une diminution de la mortalité et des réhospitalisations. En conclusion, I'ECT posséde
des effets a la fois structuraux et fonctionnels, sur le systéme nerveux central mais aussi systémiques,
de nature neuro-protectrice, neurotrophique et améliore la plasticité cérébrale, permettant de contre-
carrer et réparer au niveau biologique les mécanismes physiopathologiques a I'origine de nombreux
troubles neuropsychiatriques (neuroprogression pathologique). Il est urgent de réaffirmer I'importance
cruciale de ce dispositif médical dans les stratégies thérapeutiques en psychiatrie et sa place de I'ECT dans
I'organisation des soins. L’actualisation des recommandations sur I'ECT est désormais plus que nécessaire.

© 2022 L’Encéphale, Paris.

At a time when therapeutic innovations in psychiatry are
booming, particularly in the field of medical devices, the authors,
as representatives of a learned society, thought it necessary to
reconsider one of the oldest medical devices in psychiatry: elec-
troconvulsive therapy (ECT) machines.

Regulatory aspects

It should firstly be recalled that, in France, ECT is subject to strict
national guidelines that define means of implementation and con-
ditions of administration [1]. Institutions offering ECT are certified
by the French National Authority for Health (Haute Autorité de
santé, HAS) and must have obtained the approval of their Regional
Health Agency (Agence Régionale de Santé).

In all cases, patient consent is prerequisite. When patients are
unable to express their will, consent must be obtained from the
personal representative chosen by the patient or, in the case of

adults under guardianship, the designated guardian. Consent is
later sought directly from patients, when improvement of their
clinical condition allows it, so that they may make therapeutic deci-
sions. For consolidation and maintenance ECT to prevent relapse or
recurrence of their illness, patients must provide consent biannu-
ally.

Clinical, psychiatric, and preanesthesia evaluations are per-
formed before commencing an ECT program, to rule out
contraindications to either ECT or anesthesia. Intracranial hyper-
tension is currently the only absolute contraindication to ECT
because of the risk of cerebral involvement, due to increased
intracranial pressure during a seizure. The other contraindications,
which are relative, are based on an assessment of the benefit/risk
ratio for each patient. They take into account the risks inherent
to anesthesia and curarization, of a cardiovascular, respiratory and
allergic nature, or to ECT, of a neurological or cardiovascular nature

[1].
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ECT can be offered as a curative procedure for indications sup-
ported by high levels of evidence, depending on disease progression
and degrees of resistance to other pharmacological and psychother-
apeutic treatments, and for prevention of relapses or recurrences.

Extensive clinical research has been conducted over the years
to determine the indications for this treatment and define the
conditions for its prescription. According to the main recommen-
dations published by learned societies to date, (ANAES [1], World
Federation of Societies of Biological Psychiatry (WFSBP) [2], Royal
Australian and New Zealand college of psychiatry [3], Canadian
Network for Mood and Anxiety Treatments [4], National Institute
Clinical Excellence (NICE) [5], ECT should no longer be considered
a “last chance” treatment. It can or should be offered as first-
line therapy for severe forms of depression, when the prognosis
is life-threatening and a rapid response may be expected. This is
the case in depression with psychotic or catatonic characteristics,
when there is major risk of suicide, when refusal to eat or drink
exposes the individual to risk of death, or in the absence of any
other therapeutic solution. Apart from these emergency situations,
ECT is recommended as a third-line therapy for treatment-resistant
depression.

In non-treatment-resistant depression, ECT is more effective
than sham ECT and pharmacotherapy, with response rates between
60% and 80% and remission rates between 50% and 60% [6].

Psychotic and catatonic features are strongly predictive of a
response. Recent CANMAT recommendations summarize the lev-
els of evidence for ECT in depression, ranging from Level 1 (backed
by scientific evidence) to Level 4 (expert opinion, but no scientific
demonstration) [4]. There is Level 1 evidence for ECT in cases of
intense suicidal ideation, psychotic features, or resistant depres-
sion; and Level 3 evidence in cases of intolerance to medication,
catatonic characteristics, a history of good response to ECT, rapid
deterioration in physical condition, or during pregnancy [7].

In schizophrenia, ECT is recommended as a third-line therapy,
after failure of a proper antipsychotic treatment. Recent work has
demonstrated the value of ECT in treatment-resistant schizophre-
nia, potentiating clozapine (commonly administered for resistant
schizophrenia) and having a response rate of 50% [8]. This indica-
tion is supported by Level 2 evidence according to the RANZCP [3,8]
and a grade 4 WFSBP recommendation [2].

In catatonia, associated with high morbidity and mortality, and
for which there are few specific therapeutic solutions, numerous
case studies have documented the effectiveness of ECT. The FDA
recently recognized catatonia as one of two ECT indications [9];
and other guidelines recommend ECT as a first-line treatment for
catatonia [1,5].

In manic episodes of bipolar disorder, the effectiveness of ECT
is recognized for forms refractory to drug treatment-but these are
rare, and ECT is not frequently indicated for this condition.

Other indications have been evaluated, including Parkinson’s
disease, neuroleptic malignant syndrome, and refractory epilepsy,
but they are corroborated by lower levels of evidence due to
the paucity of randomized controlled studies. Due to a favorable
efficacy-to-tolerance ratio, ECT for severe forms of depression may
be administered during any trimester of pregnancy.

Role of ECT in relation to other neurostimulation therapies

The question of the place of ECT alongside other brain
stimulation therapies, especially repetitive Trancranial Magnetic
Stimulation (rTMS), is frequently raised. ECT and rTMS are not
equivalent: their indications only slightly overlap. The efficacy of
rTMS has been well established in depression with a low level of
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resistance, after failure of an antidepressant and when the patient’s
condition is not life-threatening [ 10]. Response rates vary from 40%
to 50%, which is lower than for ECT, and remission rates range from
25%to30% [10]. There is less consensus on the validity of including
transcranial Direct Current Stimulation, Vague Nerve Stimulation,
and Deep Brain Stimulation in the therapeutic arsenal, due to lower
levels of evidence and fewer studies evaluating them [4].

Mechanisms

The general effects of ECT are: increased neuronal plasticity
and neurogenesis, enhancement of the stress axis, resistance to
oxidative stress, improved vascular endothelial function, activa-
tion of microglia and astrocytes, decrease in inflammatory events
by upregulation of neuroinflammatory cytokines, and production
of mitochondrial ATP. At the neuronal level, ECT cause synaptic
remodeling in connection with the release of neurotransmitters
(GABA and monoamines) as well as neurotrophic factors essential
for cerebral plasticity. In terms of neuromorphology and func-
tional connectivity, ECT regenerates and functionally enhances the
hippocampal dentate gyrus, superior and middle frontal gyri, and
subgenual anterior cingulate cortex. These effects appear from the
first sessions and continue during the course of ECT treatment,
suggesting activation of endogenous neuroprotection [11].

Beneficial and adverse cognitive effects

ECT has positive cognitive effects that have been described in
detail. It improves executive functions while relieving depression,
which has a very negative cognitive impact [12]. Most patients per-
form as well or better on neuropsychological assessments after ECT,
relative to pre-ECT results, and this improvement continues over
the following months. In addition, the incidence of neurodegener-
ative diseases such as Alzheimer’s disease decreases significantly
in subjects with mood disorders who undergo ECT, in comparison
with those who do not.

The main adverse effect of ECT on memory is anterograde amne-
sia(i.e.,loss of memory of later events). It frequent occurs during the
initial course of treatment (2 sessions/week) and rapidly resolves
(usually in the 15 days following the last session, and in 2 months at
most). Retrograde amnesia usually does not exceed 6 months, with
less functional impact than impairment of executive functions or
anterograde amnesia would have [13]. Patients receiving mainte-
nance ECT (e.g., once a month) exhibit good cognitive tolerance.

Memory disorders reported post-ECT are not all attributable to
ECT.They may be subjective in nature or linked to a residual depres-
sive (and possibly comorbid neurogenerative) symptoms later
attributed to ECT, on the basis of preexisting negative represen-
tations [14]. This underscores the importance of patient education.
ECT can be an alternative to further medication and limits the risk
of iatrogenesis, particularly in the elderly. Stimulation parameters
(e.g., duration of stimulus, strength of stimulus, and positions of
electrodes) can be adapted on a case-by-case basis to optimize
tolerance.

The effects of ECT on memory should be put into perspective by
recognizing its therapeutic effects: ECT is the most effective treat-
ment for severe depressive states, offering high rates of response
(80%) and remission (60%), enhanced quality of life, lower mortality,
and less rehospitalization [15-18].

Conclusion

In addition to systemic effects, ECT has structural and functional
effects, of a neuroprotective and neurotrophic nature, on the cen-
tral nervous system. It improves cerebral plasticity and makes it
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possible to counteract and repair, on the biological level, the phys-
iopathological mechanisms at the origin of many neuropsychiatric
disorders (neuroprogression). We urgently need to reemphasize
the crucial role of ECT in psychiatric treatment strategies [19] and
update ECT recommendations [20].
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