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DIU Pratique et théorie de I'électroconvulsivotherapie

9h30 — 12 h15
Histoire et concept électricité et stimulations cérebrales
non invasives

14h00 — 16h00
Rappel sur I'électrophysiologie
Lecture EEG lors ECT
Machines ECT, quels choix
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DIU Pratique et théorie de I'électroconvulsivotherapie

Dipléme Inter-Universitaire « PRATIQUE ET THEORIE DE L’ELECTROCONVULSIVOTHERAPIE »
Année universitaire 2021-2022 / Université de Bordeaux — Nantes — Lyon

SEMINAIRE 1 BORDEAUX du 31 janvier au 2 février 2022

https.//formatoile2.u-bordeaux.fr/course/view.php ?id=3366

https://u-bordeaux-fr.zoom.us/j/87470030133?pwd=M2ZEQUIYTnkyYnJGbmZ1cVRnNXZYdz09
ID de réunion : 874 7003 0133
Code secret : 781942

Lundi 31 janvier 2022 Mardi 1¢ février 2022 Mercredi 2 février 2022
Cours enregistré, vidéo en différé (lien a venir) : 9h 3012 h 15 (intervention en direct) 10 h00 — 11 h 30 (intervention en direct)
Informations générales / le DIU ECT en 60 mn Histoire et concept électricité et stimulations cérébrales non invasives Stimulation cérébrale non invasive et réseaux neuronaux
(Marc AURIACOMBE) (Christophe DAUDET) (Christophe DAUDET)

(Jean-Arthur MICOULAUD-FRANCHI)
13h00—-14h 00

- - . i . 11h30-12h 30
Session en direct : questions et réponses au sujet du DIU ECT

Mémoires

Discussions des sujets

14 h 00 — 16 h 45 (intervention en direct) 14 h 00— 16 h 00 (intervention en direct) 14 h 30 — 16 h 30 (intervention en direct)
Mémoire et dépression, Comment les mesurer avec quels | Rappel sur I’électrophysiologie Phénoménologie de I'ECT. Role de la crise et de 1'électricité
outils ? Lecture EEG lors ECT (Marc AURIACOMBE)
(Sophie AURTACOMBE) Machines ECT, quels choix L, . ceer v e o .
(Jean-Arthur MICOULAUD-FRANCHI) Cours' enreglstre,’ vidéo en différé jrllen A venir) : L
Les effets de I'ECT sur la cognition : rappels sur la mémoire, | (Christophe DAUDET Données de neuroimagerie dans la dépression dans le cadre de l'utilisation des

Mémoire et dépression, (Sophie AURIACOMBE) ECTetde larTMS

Renseignements pédagogiques : Pr Marc Auriacombe : marc.auriacombe@u-bordeaux.fr; Pr Emmanuel Poulet : emmanuel.poulet@chu-lyon.fr;
Pr Anne Sauvaget : Anne.sauvaget@chu-nantes.fr

Renseignements administratifs pour Lyon : claudine.martinenghi claudine.martinenghi@chu-lyon.fr

pour Nantes : anne.sauvaget anne.sauvaget@chu-nantes.fr
pour Bordeaux : alexia.larran alexia.larran@u-bordeaux.fr

Examen écrit : 1ére session juin 2022 a Bordeaux, Lyon, Nantes 11h-13h
2éme session (si échec a la 1ére session) septembre 2022 a Bordeaux, Lyon, Nantes 11h-13h
Date limite remise mémoire octobre 2022 (validation sujet avril 2022)

Soutenance des mémoires validé décembre 2022, en visio Bordeaux, Lyon, Nantes
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Programme

1. Evolutions des objets technologiques de stimulations électriques
cérébrales - 3h

- En lien avec les eévolutions sociales de I’électricité: entre vie et mort - 1h30
- Evolution des technologies électriques : une vielle histoire (jam)
- Deux types d’électricité : galvanisation (continu) / faradisation (alternatif) (cd)

- En lien avec le monde médicale : la recherche de la preuve - 1h30
- Le cas Mesmer : naissance de l'essai contrélé randomisé (jam)
- Le cas des thérapies électriques et magnétiques : des fievres aux chocs (cd)

2. La mesure électro-physiologique EEG pendant les ECT - 1h
- Enregistrement EEG pendant une séance d’ECT
- Lecture EEG
- Adaptation de la cure en fonction de 'EEG

3. Choix d’'une machine d’ECT - 1h
- Evolution des machines
- Criteres de comparaisons et de choix
- La recherche sur les machines ECT
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Les machines d'ECT actuel
sont aussi des machines d’EEG




Le plaidoyer

LES ECT SONT UNE TECHNIQUE

DE NEUROPHYSIOLOGIE INTERVENTIONNELLE !




Qui a réalise de la neurophysiologie interventionnelle

en premier ?

LES PSYCHIATRES !




Le déebut des ECT, n’est pas le debut de I'électrotherapie

e

| e e’

Cerletti et Beneti
ECT
1938




L'électrophysiologie interventionnelle

ELECTROPHYSIOLOGIE INTERVENTIONNELLE

La technique se propose de repérer par cartographie endocavitaire, puis de détruire la
zone de myocarde arythmogene, les voies accessoires ou le tissu de conduction pour gue-
rir définitivement le patient de son arz;hmie ou pour ameéliorer la tolérance fonctionnelle
des tachycardies récidivantes [7-21]. La destruction est opérée par le cathéter d'ablation
au travers duquel une source d'énergie est appliquée sur le substrat arythmogene.

RECOMMANDATIONS

Recommandations
de la Société francaise de cardiologie

Société concernant I'électrophysiologie
Frangaise diagnostique et intgrventionnelle,
de Cardioloai la stimulation cardiaque permanente
e Laraiologie et la défibrillation automatique
implantable
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La neurophysiologie interventionnelle

Neurophysiol Clin 2001 ; 31 : 215-7
© 2001 Editions scientifiques et médicales Elsevier SAS. Tous droits réservés
S0987705301002660/EDI

www.elsevier fr/direct/nc-cn

EDITORIAL INVITE

Plaidoyer pour une neurophysiologie interventionnelle

La participation de la neurophysiologie clinique
prend place non seulement en salle d’opération au cours
de lintervention chirurgicale elle-méme—clest le
« Monitoring peropératoire »

la
neurophysiologie est, non pas seulement utile, mais
réellement nécessaire A la thérapeutique. Plus que cela

méme, elle fait partie de cette thérapeutique et ne peut
étre dissociée de l'acte chirurgical




Les ECT et la neurophysiologie clinique

Il s'agit d'un excellent travail mais qui
intéressera davantage

des non-spécialistes en
neurophysiologie clinique

faisant appel a la méthode, en
particulier, des psychiatres.

Ma suggestion serait des lors de le
soumettre a une revue psychiatrique,
soit francaise (je ne les connais pas
bien),

soit belge (par exemple, les Acta
Psychiatrica Belgica).

Je suis certain qu'un tel article
pourrait leur étre d'une grande
utilité.

Avvaies Madcs Prpdoicgiese oo (1) wo-uxx

DEVELOPPEMENT PROFESSIONNEL CONTINU

Neurophysiologie clinique en psychiatrie :
3 - Electroencéphalographie pendant les séances
d’électroconvulsivothérapie

Clinical neurophysiology in psychiatry:
3 - Electroencephalography during electroconvulsive
therapy sessions

Jean-Arthur Mlcod:md Franchi * Raphadle Richieri ** Clélia Quiles™,
Céline Balzani **, Christophe Lancon ** , Jean Vion-Bury **
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Outil de stimulation et d’enregistrement électrique

Gouttiére dentaire de
protection

Electrodes de stimulation et
pate conductrice

Electrodes d’enregistrement
voie gauche et voie droite

Electrode de terre

Papier d’enregistrement EEG

Ecran de réglages des
parametres de stimulation et
d’enregistrement EEG




Qu’enregistre un signal EEG ?




Qu’enregistre 'lEEG ?

Dipole résultant
= X vectorielle des dipoles unitaires

Dendrite apicale

\ Puits PPSE

. 10-250 ms
- \ Source

A«PA Organisation // des

1-2 ms

neurones dans le cortex

Axone




Qu’enregistre 'lEEG ?




Comment enregistrer un signal EEG ?




Placement des électrodes

Electrode de terre Montage EEG
' hémispheére gauche

Electrodes
frontales

Electrodes

_/ mastoidiennes




Amplification

- . El Amplificateur différentiel
Amplificateur simple ] P
G
Active + -
N Sortie \'A . Sortie
G —§
VE VS Bl
G VS
Référence V2 +
VS =G x VE Référence
Gain G = VS/VE
Sort VS=Gx (V1-V2)
ortie
Entrée amplifiée V1 V2 Gx(V1-V2)
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La chaine d’acquisition

Potentiel EEG: 100 pnV, 0,16 - 30 Hz Résolution Gain a | "affichage
d’électrode EMG:10mV, 20 -10 000 Précision Filtre a I'affichage
et impédance Hz
Gain d’amplification
Sensibilité (saturation)

00111100 -
A
e
Amplification Conversion Visualisation du signal
Filtrage Analogique Numérique Traitement du signal

Echantillonnage
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Filtres

Mouvement - | EMG
Sudation - o Bruits
électriques

Filtre passe haut Filtre passe bas




L'EEG traditionnel




L’EEG conventionnel

Nom des
dérivations
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Le vocabulaire de description d'un EEG

Activités paroxystiques
« épileptiformes »

‘ ' Pointe
h PolyP
P Onde
Poly PO

Activité paroxystique

fur (! typi
w"“fi.(\v-’» atypique

(onde lente angulaire)

Rythme de fond

Beta
\.\%b A""\.‘ "“"4{.“% i ,-u w"'m'\vlk'\.' k‘*’(c‘i'J'."l ./"Jf - ‘h-‘.“




Ce que I'on peut voir sur un EEG
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Descriptions Signifi
EEG EE
Mouvements oculaires
Mouvement de déglutition A.n‘:ﬁ
o ) biolo;
Activités musculaires

Activité de fond postéricure Activ
dans la bande alpha, au nivcau physi

de I'hémisphére droit droite
Rythme de fond Rythr
hémisphérique gauche patho
ralenti dans la bande théta gauct
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| lentes angulaires ct pointes

Parox
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inter-
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L'EEG des ECT




Droite

R Th . BT L B P

Gauche




Reconnaitre les phases EEG de la crise

Phase critique 1: Phase critique 2:
Recrutement Tonique (pointes)

Phase critique 4 et
Suppression post-critique




Reconnaitre les artéfacts biologiques et techniques

Artéfacts de mouvements

Artéfacts musculaires
(manipulation de la téte du patient, ventilation au masque, e

(surchargeant des ondes lentes angulaires)

mAARAS, ‘V‘-\W F | wa M AA |
f‘ﬁ'\” J‘Jﬁf\}‘(‘ﬂ - /*/\\f\\/./\/l/fmmﬁ

Artéfacts d’électrocardiogramme Artéfacts d’électrode
A% B
\ , \

\

W / 0ombins 2 / v \/ .
L | P | ]/ wies
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L'EEG et les machines ECT




MECTA (spectrum) vs THYMATRON




Différence de principe de choix de dose

Spectrum Thymatron

Titration Age / dose

Sackheim Abrams
Duke université




Table de titration

Exemple de table avec des pulses brefs sur MECTA spECTrum® pour comprendre le

principe de la titration et |'augmentation par palier des charges électriques délivrées.

Durée Fréquence de | Durée dela | Intensité Charge Quantité d'énergie
du pulse | stimulation stimulation électrique | (pour une résistance
(mC) de 300 Q)

1 1 40 0,5 0,8 32 7,6

2 1 40 0,75 0,8 48 1,5

3 1 40 1,25 0,8 80 19,2

4 1 40 2 0,8 128 30,7

5 1 60 2 0,8 192 46

6 1 60 3 0,8 288 69,1

7 1 90 3 0,8 432 103

8 1,8 90 2,5 0,8 648 155

9 1.8 90 3,5 0,8 907,2 248

10 2 90 4 0,8 1152 275

Il existe différents types de tables de titration qui peuvent dépendre du type de machine (MECTA spECTrum® et Somatics Thymatron®)

etdu type de pulse (ultra-bref ou bref), mais le principe reste le méme.

14



Age / dose

de la charge électrique a délivrer en fonction de I'age.

Exemple de table dge/dose pour comprendre le principe de la détermination

Age Fréquence de Durée de la stimulation | Charge électrique (mC)
stimulation
5 30 0,47 25,2
10 30 0,93 50,4
15 340 1.4 75,6
20 30 1,87 100,8
25 30 2,33 126
30 50 1,68 151,2
35 50 1,96 176,4
40 50 2,24 2016
45 50 2,52 226,8
50 50 2,8 252
55 70 2,2 277,2
60 70 2,4 302,4
65 70 2,6 327,6
70 70 2,8 352,8
75 70 3 378
80 70 3,2 403,2
85 70 34 4284
90 70 3,6 4536
95 70 3,8 478,8
100 70 4 504




MECTA, EEG papier
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MECTA, EEG numérisé
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MECTA, EEG numeérisé

P MECTA Electronic Medical Record ™ T | <) eSOy
| File Configure Traces Help
| Treatment | Monitoring Query
‘ Main Data Additional Data ITnoeDm
ID: 141414
AGE: 0 T# 0 2 ELAPSED TIME: 00:09-00:19
EEG1) Vrvrey u““‘\ nf’““ Addtd i b'”“““““"’VW'WW“l
EEGZ' “‘
EEG3 l»’\lvwwv\r'\l\/\r\/\
EEG4| W\Vﬁﬂ
| 19.20 mC 10000/303 Ohms 34 J@ 2200hms
‘ 0.30 mSec 200 Hz 2.000 Sec 800.0 mA
 Raght chck for options Doe, John 80125 AM 10/8/2012 |
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MECTA, EEG numeérisé

Patient
Charle perrens Patient ID MRN
STIMULUS and MONITORING REPORT Sex Encounter
Date 24/03/2017  Time 08:22:33 Course 1 Session 1 Treatment Number 1
PW 5 Freq 70 Dur 7,5 Current 900 Charge 472,5 Energy 69,2
Start 0:00 End 0:09

EEG1 n-/\_’V\J\f\/\{\/\j\N\_f\r’\MV\J\/\/\J\NVWW/\W
EEG2 'VMJWWWWW

Start  0:09 End 0:18

EEG1 '\J\/WVMWW\NW\W\WN
EEG2 -WWWWM»

Start 0:18 End 0:27

EEG1 'MNMWNJMWMNW
EEG2 -WWMV\N\M

Start 0:27 End 0:37
EEG1 .MWWNJ\N\_/\MM_J\ —— N
EEG2 bl s ™S AN AN S NN e s N
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MECTA, EEG indice de « seizure adequacy »

Analyse des données EEG : |'index « Seizure Adequacy » a été démontré comme
pertinent pour les cliniciens. Basé sur 10 années de recherche et d'analyse partagée au

sein de la Duke University, il s'agit d'un index efficace breveté, sous la licence exclusive
de Mecta.

Krystal AD, Weiner RD.
ECT seizure therapeutic adequacy.
Convuls Ther. 1994 Jun;10(2):153-64.




MECTA,

EEG indice de « seizure adequacy »

United States Patent ;o
Krystal et al.

US005626627A

(i1;  Patent Number: 5,626,627

1451 Date of Patent: May 6, 1997

[54] ELECTROCONVULSIVE THERAPY
METHOD USING ICTAL EEG DATA AS AN
INDICATOR OF ECT SEIZURE ADEQUACY

[75] Inventors: Andrew D. Krystal; Richard D.
‘Weiner, both of Durham, N.C.

[73] Assignee: Duke University, Durham, N.C.

[21]1 Appl. No.: 508,062
[22] Filed: Jul. 27, 1995

[51] Int. CLS
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128/731; 607/45
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5711 ABSTRACT

A method in electroconvulsive therapy (ECT) to use ictal
EEG data for clinical determination of the adequacy of an
induced seizure in a patient. The method includes employing
an ECT device to apply electricity to the patient in an ECT
session to induce seizure activity. The electroencephalo-
graphic (EEG) data is detected during the seizure and
selected EEG data parameters are derived therefrom. Next,
the likely adequacy of the induced seizure is computed by
comparing the selected EEG data parameters of the patient
to ictal EEG data paramctcrs wherein the adequacy of the
correspondmg selzure or seizures is known, and the com-
puted likely therap deq of the induced seizure is
displayed.
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THYMATRON, EEG papier
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THYMATRON, EEG numerise
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THYMATRON, EEG numerise




THYMATRON, EEG numerise

SEIZURE MONTTORING

The Thypmmtren® Syvtem IV allows the phoskcien tn it the phosbagisd
wariables of ERG, DOG, snd EMG. The paper trackng presides the wave forms snd
Bty et inie for the EUG Tive BRG and NG oo sppeone om the irncings, with
sdStoond ol ot wastbes oo bbedd

ERG SELZURE MONITORING

1 The AwliNe BEG™ shanre swadior

P S LTy —p——

P T —

4 T 110G ondipoint snd indove Setermsimed +shoe

ANy ETG™ Solonre Mowior

TS Testure sperates submatbonll whun the “TREAT™ batton b promed and
robemsad. The bood muarbed “VOLUME™ om fhe bk pamel contrals She sobume of
he bome. To lnnctivate s festare, Surm the sobumse comirnd banh ol the wa
e

The pitch of the Audible EEG™ signal varies with the amplitude of the EEG. It will
waver and warble intensely and rapidly during the initial tonic phase. It becomes
increasingly irregular, with superimposed staccato bursts, during the clomic phase,

and tends to correspond to cach lar contraction. Selzure termination is
marked by a chqc 1o a nearly steady tone with little modulation or variability.
Each Th) IV is supplied with a tape guide for the
hkrmhdo- of the A-&Hc EEG™ seizure monitor,

EEG paper recovding

) Paper EEG recording prior to the tr imulus can be initiated (after the

EEG electrodes have been properly applied) by pressing the “START/STOP

button on the fromt pancl. This will provide a paper r«ord ol Iht pﬂmu

baseline recording. The prlnlrf stops during tr athon.
b} Awtomatic paper EEG ¢ begins or r when the tr i

ends. The EEG recording mﬂnun through ictal and pestictal perbods, until the

“START/STOP” button is pressed, which gemerates the end-of -treatment report.

NOTE: Obtaining a paper bascline EEG record does mot replace the baseline EEG
collection procedures described above,

Ietal Line™ Seizure Indicator

After baseline EEG collection Is completed by the Thymatron® System IV and the
“READY"™ message light appears, o thin black line is printed along the top of the
paper recording strip when the EEG amplitude exceeds a specified baseline value.
An unbroken, solid black lne reflects continuous selzure activity. A broken or
intermittent line reflects waxing and waning, or intermittent seizure activity,
Complete cessation of the black line reflects EEG  sclzure termination, as
determined by the Thymatron® System IV, Wair several seconds before pressing the
“STARTISTOP" button to terminate recording because the computer takes that long to
process and report the seizure endpoints and indices.

Endpoints and Indices
A unique feature of the Thymatron® System IV, (US. patents: 4873981, 4878498,

5269302 and 5871517), provides two computer-determined estimates of the duration
of the induced seizure, derived from the EEG and EMG data,

Automatic EEG Seizure Endpoint Determination

The Thymatron® System IV continuously monitors the EEG for the endpoint of
seizure activity and prints the EEG seizure duration, in seconds, on the end-of-
treatment report, provided the baseline EEG collection procedures have been properly
Sollowed and the “READY" message has appeared. (If the treatment stimulus is
administered before the "READY" message appears, automatic EEG analysis will not
occur and the end-of-treatment report will state the e “Baseline not available.”)

In sbout 19-20% of ECT treatments, the EEC ondpeint b not readily determined
(Abrams, IWTL This typhoally scouns shes paronyumad scthity decreases tos
graduslly to provide o dhear visnad ondpeian, s when the mmediate post-seisare
FEG comtains Neh smplinde sctivity, be S crommstances, mability to detect o
procive EEG codpoint is expectod with sy st of cxamination. The Jetal Line™

might show an on-agen off-ages bevken b pattern. and the end-of-treatment
repert might state: “F1G Eadpatnt b net Setected”.

Antermatic AL Matowr | Setonre Fadpuent Dator samatinn

D R e A A e S RN
Toverd afer e Weatmant olimmaies cadh o

Wt ® N e I e
sctivity and prints the EMG ondpinl s dunntion i soconds, on the ondof .
trewtosent roport. Bascline EMG oslection & selther roguired, ner posaibile, n
ehitaming (hen e anere

CAUTION: T compuser-deriond endposns wnswwe duretion meaures, inclading he
Fevad Lime ™ sevonre indicator ave devived solely by colowlation and ave provded oo wd.
o rephace, he plpsicoen s pudipment 11 o penwle for seioare sclindy & confinme
e bewin after amy or ol of e computer reports sndicate soicare lerminetion [t i ol
postible for arsifact do I interpreted by She commpater programs a3 WiTATe activiy.




THYMATRON, EEG indices

B ¢ EEG COHERENCE MEASURES of maximum sustained coher-
ence, and time to peak coherence, interhemispheric cross-correla-
tion measures reported to reflect seizure quality and clinical
il%d (Krystal & Weiner, 1994; Krystal et al, 1995; Krystal,

* EEG AMPLITUDE measures of maximum sustained EEG
power, and average seizure energy, with separate values for
early, mid- and postictal seizure phases, found by the Duke
University group to be important correlates of seizure quality
and efficacy ( Krystal & Weiner, 1994; Krystal et al, 1995;
Krystal, 1998).

* The POSTICTAL SUPPRESSION INDEX reports the degree
of EEG flattening immediately following the seizure, which
correlates with dsinical efficacy (Nobler et al, 1993; Krystal &
Weiner, 1994; Krystal et al, 1995; Krystal, 1998; Nobler et al,
2000). A recent study of the Thymatron®'s Postictal
Suppression Index found that it significantly differentiated
ECT remitters from non-remitters (Petrides et al, 2000). The
authors concluded: “higher PSI values (more abrupt ending o
ictal EEG) are corvelated with better clinical outcome of ECT in

depression”.

Krystal AD, Weiner RD (1994): ECT seizure therapeutic adequacy. Convul. Ther. 10:153-164.

Krystal et al (1995): The ictal EEG as a marker of adequate stimulus intensity with unilateral ECT. J.
Neuropsych. 7:295-303.

Krystal AD (1998): The clinical utility of ictal EEG seizure adequacy models. Psych. Ann. 28:30-35.

Nobler MS et al (1993): EEG manifestations during ECT: Effects of electrode placement and stimulus intensity.
Biol. Psych. 34:321-330.

Nobler MS et al (2000): Quantitative EEG during seizures induced by electroconvulsive therapy: relations to
treatment modality and clinical features. I. Global analyses. J ECT 16:211-28.

Petrides G, Kellner C et al (2000): Can Ictal EEG Indices predict response to ECT? [presentation] Jan. 2000
NCDEU meeting.



THYMATRON, EEG numerise

0 SEIZURE QUALITY MEASURES

The Thymatroni® System IV provides 7 Seizure Quality Measures under the
“INDEXES” function level that can be individually enabled/disabled. EEG
monitoring must be enabled to obtain these measures. Their names and FlexDial™
designations are as follows:

Average Seizure Energy Index ASEI ON/OFF

Postictal Suppression Index PSI  ON/OFF

Maximum Sustained Power and MSP ON/OFF
: Time to Peak Power

Maximum Sustained Coherence and COH ON/OFF

Time to Peak Coherence
Duke University Amplitude Measures DUKE ON/OFF

The AVERAGE SEIZURE ENERGY INDEX (ASEI) integrates the total ictal EEG
power across the entire seizure and divides the result by the total seizure duration.

The POSTICTAL SUPPRESSION INDEX (PSI) measures the percentage decrease
in ictal EEG amplitude immediately following seizure termination.

The MAXIMUM SUSTAINED POWER (MSP) measure reports the mean value of
the 10-second EEG segment with the highest average power recorded during the
seizure.

TIME TO PEAK POWER is the time elapsed from stimulus termination to the
point of maximum EEG power.

The MAXIMUM SUSTAINED COHERENCE (COH) measure reports the mean
value of the 5-second EEG segment with the highest average coherence recorded

TIME TO PEAK COHERENCE is the time elapsed from stimulus termination to
the point of maximum EEG coherence.

DUKE UNIVERSITY AMPLITUDE MEASURES display the amplitudes of the 3
seizure segments (early ictal, mid-ictal, and post-ictal) reported by Duke University
investigators to correlate with ECT treatment response.

BASELINE RETENTION

Baseline Retention, BLV, found under ENDPOINTS, is the length of time the EEG
baseline will be kept in memory after the treatment. It can be set from 0 - 5 minutes.
After this time a new EEG baseline must be acquired. This feature is useful for re-
stimulation without acquiring a new EEG baseline.
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La premiere utilité de 'EEG pendant les ECT :

Evaluer la duré de la crise




Pourquoi ?

Crise prolongé

| |

A court terme

ETAT DE MAL EPILEPTIQUE

A moyen terme

MAUVAISE TOLERANCE COGNITIVE

Meilleur efficacité




Fixer la durée de la crise induite
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Fixer la durée de la crise induite

La surveillance EEG
des séances d’ECT
permet de reperer une
crise épileptique prolongée (>3min, definition APA)




Difficultés pour déterminer la durée de la crise

1. Diminution progressive de I'activité de la phase critique
et continuité avec la phase post critique

2. Suppression post critique incompléte

3. Fin de crise artefactée

1. Laisser défiler le papier 10 secondes
(when in doubt, play it out)

‘ 2. Période de hand-off

3. Relire le tracé en partant de la fin




Pourquoi ?

AUGMENTER

‘ EFFICACITE

: . : DE LA CURE
Ajuster la charge électrique ECT

Titration ‘ Au seuil épileptogéne du
patient
REDUIRE

‘ MAUVAISE

TOLERANCE
COGNITIVE




Fixer le seuil epileptogene pour un patient

Enregistrer 15-20 secondes
Car possible crise

retardée
S e o
OO « Taom | B B R o S
MO 0 am l 1+ stimulation ECTa 72 mC
L) Au dessous du seuil épileptogéne
o -~ : \ M\M"”\.
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Fixer le seuil epileptogene pour un patient

La surveillance EEG
des séances d’ECT
permet de réaliser la titration de la charge ECT




La deuxieme utilité de 'EEG pendant les ECT :

Evaluer la qualite de la crise




Pourquoi ?

i & AUGMENTER
Crise 'de durée ‘ Crise optimale ‘ EFFICACITE
adequate DE LA CURE
ECT




Pourquoi ?

Au fur et a mesure

des séances : PY DIMINUTION
- Diminution de
 leseuil ) qualité de W)  EFFICACITE
épileptogene des crise DE LA CURE
patients ECT

augmentent

Ajustement des parametres de stimulation
au cours des seances ECT
(et apres la séance de titration)




Fixer la qualité EEG de la crise induite

La surveillance EEG
des séances dECT
permet de repérer une
crise epileptique avortée (<15-20 s)
crise épileptique adéquate (>20s & <3min)
crise épileptique optimale

Permet d’adapter les parametres de stimulation pour
optimiser I'efficacité des ECT
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Savoir lire la trace EEG

Phase Phase tonique Phase clonique
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Savoir lire la trace EEG

Phase tonique
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Savoir lire la trace EEG

Phase tonique
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Savoir lire la trace EEG

Phase clonique
Activités paroxystiques épileptiformes de faible amplitude,
polymorphes, peu rythmiques, peu synchrones
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Savoir

NERERIE A= =E

\ A A A i/

1
- H

) » ’w L -
m“f\ R 1;*' \ At Y& "h / ""“-' .‘f WA A A e A Fea ,.v\,,«n | ' P 1 !_A‘/\V/‘».'
*r‘ N v
OI

rM N1 A
*‘-L b St M J If:’ i L;‘.tf ot WMAW WA

220 0,12 o1 e, l' .16

Phase clonique
Activités paroxystiques épileptiformes de faible amplitude, polymorphes, peu rythmiques, peu synchrones
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Savoir lire la trace EEG
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Rechercher des facteurs favorisants

Antiépileptiques?
Préférer I'étomidate (hypnomidate®) au propofol (diprivan®)




Savoir lire la trace EEG
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A la quéte de I'echelle electrophysiologique
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A la quéte de I'echelle electrophysiologique

Results: Longer anaesthetic-ECT time intervals lead to significantly higher quality seizures (p < 0.001 for
amplitude, regularity, stereotypy and post-ictal suppression).

Conclusions: These results suggest that the anaesthetic-ECT time interval is an important factor to con-
sider in ECT practice. This time interval should be extended to as long as practically possible to facilitate

the production of better quality seizures. Close collaboration between the anaesthetist and the psychi-
atrist is essential.

Rapid distribution phase

Slow distribution phase

Propofol concentration (mg/L)

Elimination phase

|
I l] “ Time (minutes)

Angesthetic ECT stimulus
injection




A la quéte de I'echelle electrophysiologique

Seizure quality EEG indices [TSLOW (time to onset of seizure ac-
tivity <5 Hz, seconds); peak mid-ictal amplitude (mm); regularity
(e.g. intensity or morphology of the seizure (0-6)); stereotypy (or
global seizure patterning, 0-3) and post-ictal suppression (0-3)],
as well as seizure duration (in seconds) were rated through a
qualitative-quantitative structured rating scale [33], based on the

one developed by Nobler [17,34]. Ratings were performed by a single

Journal of Affective Disorders 126 (2010) 330-333

Contents lists available at ScienceDirect

Journal of Affective Disorders

journal homepage: www.elsevier.com/locate/jad

Brief report

Low dose lignocaine added to propofol does not attenuate the response to
electroconvulsive therapy

Ross D. MacPherson**, Jessica Lawford ®, Brett Simpson ¢, Michelle Mahon ¢,
Debra Scott®, Colleen Loo"




A la quéte de I'echelle electrophysiologique

EEG traces were examined for EEG seizure duration and
ictal quality. The latter was rated manually according to five
criteria previously found to be related to the efficacy of ECT
seizures (Krystal et al., 1993, 1998; McCall et al., 1996; Nobler
et al., 1993; Weiner and Krystal, 1993). A manual system of
rating these criteria was developed, based on descriptions
provided in the above studies, with further specific guidelines
as required (see Appendix A).

Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value

Time to onset of slowing (TSLOW) [secs]

= Tiene from end of ECT stimwadus to slowing of fr ¥yt <5H.

» Score as 0 If frequency does not initially exceed 5 Hz.

Prak msid-ictal amplitade Wave 1:

= Calculate the mean valoe of 3 consecutive spike and wave complexes which repeesent the largest of the slow [man]

wave/spike-and-wave phase (ignore transition phases). Wave 2:
[mem)]
Wave 3:
[me]
Mean:

Setzure regadarity (0-6)

» Score the predominant pattern during slow ptke-and. phase ding to the scale (ignore transition phases).

See scale by Krystal and Weiner, (1993).
Setzure sterectypy (0-3; 0.5 p¢ increments)

» Score based on three characteristics. Scoce 0, 0.5 or 1 for each and sum the total.

1 from polyspike phase 10 the siow wavespike-and-wave phase (0=no 1 phase, 1

phase present and transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
2. Quality of the spike-and-wuve morphology and reapp of chaotic polyspikes during the slow wave/spike-and-wave phase
(0=no clear splke-and- wmmmwmnmtam:mwmhubwmm 1=a stereotypic
slow wave/splke-and-wave phase Is present, and no reapp ).
1vmunmammmmm(o—mwvm the amplitude is inconsistent for > S0% of
the slow wave phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is exclading transition phases.
Post-ictol suppression (0-3; 0.5 pt increments)

= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.

1, Seizure end-point (0=cannct determine end-point; 1=clear end-point).

2. Transition to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).

3, Ratness of trace after seizure end-point (0= poor; 1=very flat).




A la quéte de I'echelle

Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value

Time to onset of slowing (TSLOW) [secs]
= Time from end of ECT stimulus to slowing of frequency to <5 Hz.
= Score as 0 if frequency does not initially exceed 5 Hz.

Peak mid-ictal amplitude Wave 1:
= Calculate the mean value of 3 consecutive spike and wave complexes which represent the largest of the slow [mm]
wave/spike-and-wave phase (ignore transition phases). Wave 2:

Seizure regularity (0-6)
= Score the predominant pattern during slow wave/spike-and-wave phase according to the scale (ignore transition phases).
See scale by Krystal and Weiner, (1993).
Seizure stereotypy (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Transition from recruitment polyspike phase to the slow wave/spike-and-wave phase (0=no recruitment phase, 1=recruitment
phase present and transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
2. Quality of the spike-and-wave morphology and reappearance of chaotic polyspikes during the slow wave/spike-and-wave phase
(0=no clear spike-and-wave and/or chaotic polyspikes are present during the slow wave/spike-and-wave phase; 1=a stereotypic
slow wave/spike-and-wave phase is present, and no reappearance of chaotic polyspikes).
3. Variability in amplitude of the slow wave/spike-and-wave phase (0=marked variability, the amplitude is inconsistent for >50% of
the slow wave phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is excluding transition phases.
Post-ictal suppression (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Seizure end-point (0=cannot determine end-point; 1=clear end-point).
2. Transition to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).
3. Flatness of trace after seizure end-point (0=poor; 1=very flat).




A la quéte de I'echelle

Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value

Time to onset of slowing (TSLOW) [secs]
= Time from end of ECT stimulus to slowing of frequency to <5 Hz.
= Score as 0 if frequency does not initially exceed 5 Hz.

Peak mid-ictal amplitude Wave 1:
= Calculate the mean value of 3 consecutive spike and wave complexes which represent the largest of the slow [mm)]
wave/spike-and-wave phase (ignore transition phases). Wave 2:

[mm]

Wave 3:

[mm]
Mean:

Seizure regularity (0-6)
= Score the predominant pattern during slow wave/spike-and-wave phase according to the scale (ignore transition phases).
See scale by Krystal and Weiner, (1993).

Seizure stereotypy (0-3fll pt increments)

= Score based on racteristics. Score 0, 0.5 or 1 for each and sum the total.

1. Transition itment polyspike phase to the slow wave/spike-and-wave phase (0=no recruitment phase, 1=recruitment
transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
spike-and-wave morphology and reappearance of chaotic polyspikes during the slow wave/spike-and-wave phase
ike-and-wave and/or chaotic polyspikes are present during the slow wave/spike-and-wave phase; 1=a stereotypic
ike-and-wave phase is present, and no reappearance of chaotic polyspikes).
in amplitude of the slow wave/spike-and-wave phase (0=marked variability, the amplitude is inconsistent for >50% of
ve phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is excluding transition phases.
Post-ictal sufipression (0-3; 0.5 pt increments)

= Score baed on three characteristics. Score 0, 0.5 or 1 for each and sum the total.

1. Seizurefend-point (0=cannot determine end-point; 1=clear end-point).

2. Transitibn to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).

3. Flatness| of trace after seizure end-point (0=poor; 1=very flat).

Krystal, A., Weiner, R, McCall, V., Shelp, F., Arias, R., Smith, P., 1993. The effect
of ECT stimulus dose and electrode placement on the ictal electroen-
cephalogram: an intraindividual crossover study. Biol. Psychiatry 34,

759-767.




La compréhension de I'eéchelle

Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value
Time to onset of slowing (TSLOW) [secs]

= Time from end of ECT stimulus to slowing of frequency to <5 Hz.
= Score as 0 if frequency does not initially exceed 5 Hz.

Peak mid-ictal amplitude Wave 1:
= Calculate the mean value of 3 consecutive spike and wave complexes which represent the largest of the slow [mm]
wave/spike-and-wave phase (ignore transition phases). Wave 2:

Seizure regularity (0-6)
= Score the predominant pattern during slow wave/spike-and-wave phase according to the scale (ignore transition phases).
See scale by Krystal and Weiner, (1993).
Seizure stereotypy (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Transition from recruitment polyspike phase to the slow wave/spike-and-wave phase (0=no recruitment phase, 1=recruitment
phase present and transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
2. Quality of the spike-and-wave morphology and reappearance of chaotic polyspikes during the slow wave/spike-and-wave phase
(0=no clear spike-and-wave and/or chaotic polyspikes are present during the slow wave/spike-and-wave phase; 1=a stereotypic
slow wave/spike-and-wave phase is present, and no reappearance of chaotic polyspikes).
3. Variability in amplitude of the slow wave/spike-and-wave phase (0=marked variability, the amplitude is inconsistent for >50% of
the slow wave phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is excluding transition phases.
Post-ictal suppression (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Seizure end-point (0=cannot determine end-point; 1=clear end-point).
2. Transition to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).
3. Flatness of trace after seizure end-point (0=poor; 1=very flat).
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Temps avant l'activité lente (<5Hz)
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La compréhension de I'eéchelle

Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value

Time to onset of slowing (TSLOW) [secs]
= Time from end of ECT stimulus to slowing of frequency to <5 Hz.
= Score as 0 if frequency does not initially exceed 5 Hz.

Peak mid-ictal amplitude Wave 1:
= Calculate the mean value of 3 consecutive spike and wave complexes which represent the largest of the slow [mm]

wave/spike-and-wave phase (ignore transition phases). Wave 2:

Seizure regularity (0-6)
= Score the predominant pattern during slow wave/spike-and-wave phase according to the scale (ignore transition phases).
See scale by Krystal and Weiner, (1993).
Seizure stereotypy (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Transition from recruitment polyspike phase to the slow wave/spike-and-wave phase (0=no recruitment phase, 1=recruitment
phase present and transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
2. Quality of the spike-and-wave morphology and reappearance of chaotic polyspikes during the slow wave/spike-and-wave phase
(0=no clear spike-and-wave and/or chaotic polyspikes are present during the slow wave/spike-and-wave phase; 1=a stereotypic
slow wave/spike-and-wave phase is present, and no reappearance of chaotic polyspikes).
3. Variability in amplitude of the slow wave/spike-and-wave phase (0=marked variability, the amplitude is inconsistent for >50% of
the slow wave phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is excluding transition phases.
Post-ictal suppression (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Seizure end-point (0=cannot determine end-point; 1=clear end-point).
2. Transition to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).
3. Flatness of trace after seizure end-point (0=poor; 1=very flat).
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Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value

Time to onset of slowing (TSLOW) [secs]
= Time from end of ECT stimulus to slowing of frequency to <5 Hz.
= Score as 0 if frequency does not initially exceed 5 Hz.

Peak mid-ictal amplitude Wave 1:
= Calculate the mean value of 3 consecutive spike and wave complexes which represent the largest of the slow [mm]

wave/spike-and-wave phase (ignore transition phases). Wave 2:

Seizure regularity (0-6)
= Score the predominant pattern during slow wave/spike-and-wave phase according to the scale (ignore transition phases).
See scale by Krystal and Weiner, (1993).
Seizure stereotypy (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Transition from recruitment polyspike phase to the slow wave/spike-and-wave phase (0=no recruitment phase, 1=recruitment
phase present and transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
2. Quality of the spike-and-wave morphology and reappearance of chaotic polyspikes during the slow wave/spike-and-wave phase
(0=no clear spike-and-wave and/or chaotic polyspikes are present during the slow wave/spike-and-wave phase; 1=a stereotypic
slow wave/spike-and-wave phase is present, and no reappearance of chaotic polyspikes).
3. Variability in amplitude of the slow wave/spike-and-wave phase (0=marked variability, the amplitude is inconsistent for >50% of
the slow wave phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is excluding transition phases.
Post-ictal suppression (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Seizure end-point (0=cannot determine end-point; 1=clear end-point).
2. Transition to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).
3. Flatness of trace after seizure end-point (0=poor; 1=very flat).
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Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value

Time to onset of slowing (TSLOW) [secs]
= Time from end of ECT stimulus to slowing of frequency to <5 Hz.
= Score as 0 if frequency does not initially exceed 5 Hz.

Peak mid-ictal amplitude Wave 1:
= Calculate the mean value of 3 consecutive spike and wave complexes which represent the largest of the slow [mm]
wave/spike-and-wave phase (ignore transition phases). Wave 2:

Seizure regularity (0-6)
= Score the predominant pattern during slow wave/spike-and-wave phase according to the scale (ignore transition phases).
See scale by Krystal and Weiner, (1993).
Seizure stereotypy (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Transition from recruitment polyspike phase to the slow wave/spike-and-wave phase (0=no recruitment phase, 1=recruitment
phase present and transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
2. Quality of the spike-and-wave morphology and reappearance of chaotic polyspikes during the slow wave/spike-and-wave phase
(0=no clear spike-and-wave and/or chaotic polyspikes are present during the slow wave/spike-and-wave phase; 1=a stereotypic
slow wave/spike-and-wave phase is present, and no reappearance of chaotic polyspikes).
3. Variability in amplitude of the slow wave/spike-and-wave phase (0=marked variability, the amplitude is inconsistent for >50% of
the slow wave phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is excluding transition phases.
Post-ictal suppression (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Seizure end-point (0=cannot determine end-point; 1=clear end-point).
2. Transition to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).
3. Flatness of trace after seizure end-point (0=poor; 1=very flat).
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Seizure stereotypy : Chaotic polyspikes
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Seizure stereotypy : Variability amplitude
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Appendix A. EEG Seizure Quality Rating Sheet

Parameter Score/value

Time to onset of slowing (TSLOW) [secs]
= Time from end of ECT stimulus to slowing of frequency to <5 Hz.
= Score as 0 if frequency does not initially exceed 5 Hz.

Peak mid-ictal amplitude Wave 1:
= Calculate the mean value of 3 consecutive spike and wave complexes which represent the largest of the slow [mm]

wave/spike-and-wave phase (ignore transition phases). Wave 2:

Seizure regularity (0-6)
= Score the predominant pattern during slow wave/spike-and-wave phase according to the scale (ignore transition phases).
See scale by Krystal and Weiner, (1993).
Seizure stereotypy (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Transition from recruitment polyspike phase to the slow wave/spike-and-wave phase (0=no recruitment phase, 1=recruitment
phase present and transition to slow wave is clear). Consider transition in terms of both morphology and increase in amplitude.
2. Quality of the spike-and-wave morphology and reappearance of chaotic polyspikes during the slow wave/spike-and-wave phase
(0=no clear spike-and-wave and/or chaotic polyspikes are present during the slow wave/spike-and-wave phase; 1=a stereotypic
slow wave/spike-and-wave phase is present, and no reappearance of chaotic polyspikes).
3. Variability in amplitude of the slow wave/spike-and-wave phase (0=marked variability, the amplitude is inconsistent for >50% of
the slow wave phase; 1=the amplitude is consistent for >80% of the slow wave phase) NT: this is excluding transition phases.
Post-ictal suppression (0-3; 0.5 pt increments)
= Score based on three characteristics. Score 0, 0.5 or 1 for each and sum the total.
1. Seizure end-point (0=cannot determine end-point; 1=clear end-point).
2. Transition to seizure termination (O=gradual, the transition phase consists of >1/3 of the trace; 1=abrupt).
3. Flatness of trace after seizure end-point (0=poor; 1=very flat).
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Suppression post ictale

1- Indice de suppression post-critique (ou de I’activité biocorticale, SABC)
2- Amplitude maximale de ’'EEG durant la crise
3- Indice de cohérence inter hémisphérique
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Quel niveau de preuve pronostique pour la cure ECT ?

UNE LITTERATURE PLUTOT ANCIENNE ?




Les prémisses

Brit. J. Paychiar, (1982), 141, 357364

A Double-Blind Controlled Comparison of the Therapeutic Effects
of Low and High Energy Electroconvulsive Therapies

ASHLEY ROBIN and SANATH DE TISSERA

Amplitudes de crise plus amples et suppression post-ictale reliée a 'efficacité des crises
MAIS

En courant sinusoidal

14



La durée de la crise n’'influe pas

BIOL PSYCHIATRY 321
1993;34:321-330

EEG Manifestations during ECT: Effects of
Electrode Placement and Stimulus Intensity

Mitchell S. Nobler, Harold A. Sackeim, Maria Solomou, Bruce Luber,
D.P. Devanand, and Joan Prudic

Columbia university




La durée de la crise n’'influe pas

BIOL PSYCHIATR
1993, 4:321-35%0

2

EEG Manifestations during ECT: Effects of
Electrode Placement and Stimulus Intensity

Mitchell S. Nobler, Harold A. Sackeim, Maria Solomou, Bruce Luber,
D.P. Devanand, and Joan Prudic

A variety of qualitative ratings were scored on 7-point
Likert-like scales ranging from 0 to 3, in increments of
0.5. These included global seizure strength, global seizure
patterning (stereotypy), two indices of the termination phase
(extent of amplitude and frequency reduction), and degree
of immediate postictal suppression (suppression of bio-
electric activity). Seizures were rated as having greater
strength if slow-wave activity of high amplitude predom-
inated during the slow-wave phase. Seizures were rated
as more stereotypic if there was a clear progression from
low amplitude chaotic polyspike activity to high amplitude
slow-wave activity without the reappearance of chaotic
polyspike activity or marked variability in amplitude dur-
ing phases. Ratings for some of these features for proto-
typic examples of ictal activity are provided in Figure 1.
In addition, ratings of total seizure duration and measure-
ment of peak slow-wave amplitude were also made for the
left hemisphere channel. Symmetry between left and right
channels was rated on a scale from —3.0 to +3.0, again
with 0.5 increments, with —3.0 representing markedly
greater seizure strength in the left hemisphere lead, and
+ 3.0 indicating an opposite pattern of asymmetry (see
Figure 1).




La durée de la crise n’'influe pas

EEG Manifestations during ECT: Effects of
Electrode Placement and Stimulus Intensity Faible Forte Faible Forte

Mitchell S. Nobler, Harold A. Sackeim, Maria Solomou, Bruce Luber, dose dose dose dose
D.P. Devanand, and Joan Prudic

La durée des crises ne different pas

MAIS : les criteres qualitatifs different

En particulier la suppression post ictale qui prédit les répondeurs




La durée de la crise n’'influe pas

Table 3. Mean Values for Ictal EEG Ratings*

Low dose unilateral High dose unilateral Low dose bilateral High dose bilateral
(n = 15) (n = 14) (n = 15) (n = 19)
Mean SD Mean SD Mean SD Mean SD
Right Hemisphere
Duration of polyspike phase 10.29° 6.17 5.60° 2.01 6.78° 2.42 5.58° 3.54
(sec)
Duration of slow-wave 40.60° 13.75 52.23% 19.76 44.44° 10.38 45.37* - 12.65
phase (sec) 1
Total duration (sec) 50.89 13.89 57.83 19.06 51.22 11.48 50.95 12.32
Peak slow-wave amplitude 550.83° 166.24 526.07° 158.02 466.77° 127.84 633.73% 171.88
(wv)
Overall strength 1.28¢ 0.58 1.50°# 0.69 1.23° 0.41 1.63° 0.60
Overall pattern 1.38° 0.67 1.78° 0.62 1.51%% . 0.49 1.78% 0.50
Postictal suppression 1.09° 0.67 1.64° 0.93 1.95° 0.43 1.78° 0.77
Left Hemisphere
Total duration (sec) 53.67 12.70 58.37 19.27 52.88 13.02 51.09 12.51
- Peak slow-wave amplitude 515.33° 209.92 548.91° 168.96 457.34° 157.11 598.95% 201.99
(kv)
Overall symmetry +0.19 0.89 +0.29 0.90 +0.38 0.74 +0.70 1.17

*Groups with differing superscripts (e.g., a versus b) differed in pair-wise r-tests on least-squares adjusted means at trend or significant levels (all p's < 0.1, two-

tailed).
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Différente terminaison




Apparition de la phase clonique
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Les autres études

The Journal of ECT
16(3):211-228 © 2000 Lippincott Williams & Wilkins, Inc., Philadelphia

Quantitative EEG During Seizures Induced by
Electroconvulsive Therapy: Relations to
Treatment Modality and Clinical Features. 1.
Global Analyses

Mitchell S. Nobler, M.D., Bruce Luber, Ph.D., James R. Moeller, Ph.D.,
Gary P. Katzman, B.A., Joan Prudic, M.D., *D. P. Devanand, M.D.,
Gabriel S. Dichter, B.A., and THarold A. Sackeim, Ph.D.

62 patients, UL & BL

Régularité et stérotypie : faible predicteur
Suppression post ictale: plus robuste




Les etudes de Krystal et al.

Duke University

L P RCRA Y ™
T N

The Effects of ECT Stimulus Dose and Electrode
Placement on the Ictal Electroencephalogram:
An Intraindividual Crossover Study

Andrew D. Krystal, Richard D. Weiner, W. Vaughn McCall, Frank E. Shelp,
Rebecca Arias, and Pamela Smith

J Neuropsychiatry Clin Neurosci. 1995 Summer;7(3):295-303.

The ictal EEG as a marker of adequate stimulus intensity with unilateral ECT.
Krystal AD", Weiner RD, Coffey CE.

BIOL PSYCHIATRY 617
1992,31:017-621

EEG Evidence of More “Intense” Seizure Activiiy
with Bilateral ECT

Andrew D. Krystal, Richard D. Weiner, C. Edward Coffey,
Pamela Smith, Rebekka Arias, and Eric Moffett

Changes in Seizure Threshold
Over the Course of
Electroconvulsive Therapy
Affect Therapeutic Response
and Are Detected by Ictal EEG
Ratings

Andrew D. Krystal, MDD, M.S.

C. Edward Colfey, M.D.

Richard D. Weiner, M.D,, Fh.D.
Tracey Holsinger, MLD.




Les etudes de Krystal et al. Duke University

BOL PSYCHATRY 617 Manual Analysis. Manual ratings of EEGs
recorded on paper during the ECT seizures were
made by EM and included (1) maximum peak-

EEG Evidence of More “Intense” Seizure Activity to-peak amplitude of the seizure (mean values
with Bilateral ECT over 3 contiguous spike-and-wave complexes),

(2) immediate postictal amplitude (mean value
Andrew D. Krystal, Richard D. Weiner, C. Edward Coffey, over first 5 sec following the end of the seizure),
Pamela Smith, Rebekka Arias, and Eric Moffett and qualitative estimates of both (3) seizure sym-

metry (7-point ordinal scale, —3 to +3, and 0
= symmetnical), and (4) seizure regularity (7-
point ordinal scale, 0 to 7).

+ QUANTITATIVE ANALYSIS
Analyse spectrale : amplitude ondes lentes et suppression post ictale

Analyse de cohérence




La durée de la crise n’'influe pas

BIOL PSYCHIATRY 617
1992,51:017-621

EEG Evidence of More “Intense” Seizure Activity
with Bilateral ECT

Andrew D. Krystal, Richard D. Weiner, C. Edward Coffey,
Pamela Smith, Rebekka Arias, and Eric Moffett

La durée des crises ne different pas

MAIS : les criteres qualitatifs et quantitatifs different




Les etudes de Krystal et al. Duke University

The Effects of ECT Stimulus Dose and Electrode

Placement on the Ictal Electroencephalogram:
An Intraindividual Crossover Study

Andsew D, Krywisd, Richand D. Welser, W. Vaugha MeCall, Frask £ Shelp,
Reboces Arias, snd Pumels Seith

Faible Forte Faible Forte
dose dose dose dose

La durée des crises ne different pas

MAIS : les criteres qualitatifs et quantitatifs different

Attention : la durée de crise diminue en augmentant la dose en BL




Les etudes de Krystal et al. Duke University
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Les etudes de Krystal et al. Duke University

Changes in Seizure Threshold
Over the Course of
Electroconvulsive Therapy
Affect Therapeutic Response
and Are Detected by Ictal EEG
Ratings

Andrew D. Krystal, M.D., M.S.
C. Edward Coffey, M.D.
Richard D. Weiner, M.D., Ph.D.
Tracey Holsinger, M.D.

1 6

Le seuil épileptogene augmente

En UL : le critéres qualitatifs prédisent cette augmentation

Et prédisent la réponse a 6 séances




Les autres études

Rescarch repont

Is postictal electrical silence a predictor of response to
clectroconvulsive therapy?

Trisha Suppes * ., Andrew Webb *, Thomas Carmody *, Eunice Gordon *,
Rolando Guticrrez-Estcinou *. James | Hudson ‘. Harrison G. Pope Jr.

33 patients, UL ou BL




Les autres études

100

B0 et

% Improvement in Hamilton Rating Scale
for Depression Atter Six Treatments

—
- —t
-

Mean Electrical Silence of 6 Treatments at 5 Seconds
(O=no silence; 2=maximum Silence)




Les autres études

Eur Arch Psychiatry Clin Neurosci (1996) 246:155--164 © Springer-Verlag 1996

ORIGINAL PAPER

Here Folkerts

The ictal electroencephalogram
as a marker for the efficacy of electroconvulsive therapy

40 patients, UL

Régularité et stérotypie
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Critére 3 : Régularité de la crise
Seizure reguiarity
(0-¢6)

Cotire adapté de Weiner & Krystal, 1993

£n secondes

Critére 1 : Durée avant le ralentissement
Time to anset sfowing = TSLOW

Durde depuis la B de L stimulaton dlectngue
ECT jusqu’au dédut du ralentissement EEG s S Mz

Onde 1 mm
Onde 2 - . mm
Oede3: .. mm

Critére 2 : Amplitude pic  pic en milieu de s
phase clonique
Peak mid-ictal amplitude
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Critére 5 : Suppression postictale
Post-ictal suppression
©-3)
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Take home message

Seuil 1 Seuil 2

—

Charge de stimulation
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EEG conventionnel et ECT




Modification EEG post ECT
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Crise épileptique indésirable

Pas de surveillance EEG systématique
Les modifications EEG sont reliées a une meilleure réponse thérapeutique aux ECT
Crise épileptique indésirable / Etat de mal épileptique indésirable
Pas de role prédicateur de 'EEG de base
Facteurs favorisants:
- ATCD de crises prolongées
- Premiere séance ECT
- ATCD de pathologies neurologiques (crise épileptique, maladie de parkinson)
- TRT abaissant seulil épileptogene, arrét TRT AE
Risque de récidive (discuter TRT AE)

EEG devant toute confusion post ECT pour éliminer état de mal épileptique

indésirable ‘
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