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rTMS Historique

phosphéenes avec TMS

Timeline | TMS in cognitive neuroscience

Faraday discovers
electromagnetic
induction.

Ferrier uses electrical
currents to directly
stimulate the cortex and
map cortical regponges in
degs and menkeys,

Silvanus P. Thompson
experiments on himself.
Again, the phosphenes
were due to retinal, nct
cortical, timulation.

Barker begins using brief
magnetic pulsesto
stimulate peripheral nerves
and repoits muscle
contractions and gkin
sengations.

1896

Amassian ¢t al. and
Day et al publishthe
first studies of TMS as a
virtual-lesion technique
in the visual and mator
cortex, respactively.

...  1Im am |

Pascual-Leone et al.
produce visual
extinction using
repetitive pulse TMS.

Du Beole-Reymond shows d'Arscnval presents the first Bickford and Freeming Barker and colleagues Pascual-Leone st al. George &t al. report TMS-
adirect link between report of magnetically induced stimulate human and animal report the first report TMS-induced related improvements in
electric current and phosphenes in human peripheral nerves using an successful magnetic speech amestina mood and conocomitant
renve-cell activity. subjects by stimulation of the oscilating magnetic field, but stimulation of the population of changes in blocd flow of
retina, not the cortex. the presence of an oecillating human metor cortex. epileptic subjects. the prefrontal cortexin
field precludes physiokogical depression.
recording or temporal acuity.




R T Monitoring /n vivo de
oy I'excitabilité corticale

Stimulation corticale single pulse

Recueil de PEM 1ler interosseux ou
APB
- Seuil de moteur

Vitesse de conduction
motrice

du cortex au corps du muscle
iiale-la réeponse




Une technique non invasive qui permet de
moduler l'activité de circuits cérébraux

Haute fréquence (5-20Hz): augmentation de I'excitabilité

corticale (rergau 1997; Berardelii 1998; siebner 1999) €1 du flux sa nguin cérebral
(Speer 1998)

Basse fréquence (= 1 Hz): baisse de |'excitabilité cortical
(chen 1997; Tergau 1997) €% AU flux sa nguin cérebral imbrei,199)



Intéret dans les hallucinations auditives

FIGURE 2. Results of Included Studies Measuring Functional Brain Adtivity Associated With Auditory Verbal Hallucinations R et S e il b oy Aocted WAl ooy Vil Hallcnatons
in Subjects With Schizophrenia Spectrum Disorders® 0 b Wi el Specm Do

+The first three columns depict the activation likelihood estimation (ALE) results on coronal (COR) views fupper pand
(TRA) views (Jower panel) of the brain anatomy. The fourth column depicts slice levels shawn on sagittal views. The fi
(Cla to C12) of corsistent activity among patients with schizophrenia spectrum disorders experiencing auditory
Jectad over a standardized template (see Table 2 for peak coordinates; all clusters were 200 mm?, with fakse discq
p values <0.05). Greater likelihoods were measured within the left inferior parietal lobule, left hip pocam pus/parg
superior temporal gyrus, Globus pallidum, Broca's convoluion, right anterior insula, and frontal aperculum. Abbrd

Activation bilatéral de circuits lors des Hallucinations auditives :

++ gauche - Broca — Insula ant —sillon temporal sup et moyen - Hippocampe



Intérét de procedures de maintenance?

.De nouvelles séances toutes les

.Retour a une nouvelle cure ?

.50% répondeurs apres 8 s
(Chibarro 2008 ; Hoffman, 2005, Poulet 2005 — Montagne Lamurier 2009)

semaines ou mois ?

Frequency Intensity Duration
10 10 4 10
N A Al = : A e
g Y \ A ' A NAY ‘
: \\ s : AL X \WARY : AA—\
§' - / . 0 T T vv' I""" 0 ._,_,_,¥,_'¥,.._ L] v v .V. ."’.‘
8 ¢ 1 2 3 4 ¢ 3 o 1 2 3 & 6 8 o 1 2 3 4 & 8
, ST Intrusiveness Overall severity PANSS Item P3
i . A A 10 |:
HEANA s e IR 7o FB L
i. \/7 \, ! 7\ % N/ _1; AN
| o » AVAREL NN ¥
“ e - o 6 1t 2 3 4 6 8 e 1 2 3} 4 6 8 e 1 2 3 4 6 8§




rTMS & hallucinations auditives

Intérét d’une stimulation guidée ?
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Jardri et al, Conscious Cog 2009

Jardri et al, Am J Psychiatry 2008



Intérét dans les symptomes négatifs

Alogie
Emoussement affectif
Amotivation

Retrait social

primaires
ou secondaires (iatrogénie, dépression,

AAlirac anviirnnnamant \



Intérét dans les symptomes négatifs
Negative Correlation between SANS and fMRI Activation in Novel Condition

"0 5 10 15 20 25 30 35 40 45 S0
Total SANS Score

Wolf et al, 2009




Effets cliniques et neurophysiologiques de 20 sessions d’ iTBS
sur DLPFC gauche
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J0 ET J15 £ Aen% M ET A en:a M3 £ Aen% Mo £l Aen% | Fredmenchi-squared | p-value
Symptomes negatls | o | 630 | 144 | 8 | 2% | 114 | 5h2 | %% | 87 | f2 | W& | 76 | o | 2h | 17 T8 0523
Symplomatologie o | 5 | oms | 505 | 675 | 56 | a3 |0 | o8 | a8 | em | o | 0 | 510 | 28 714 0129
SyMpLOMes postfs T T I R I T N T T T T R T X 055
PANSS positf acit | o103 [ 207 | o105 | 210 | 24 | 85 | 1er | ma | o3 | 12 | a8 | a7 | 2 | 154 3111 0539
Depression o 1 26 | B2l 26 178 001 16 1201 %51 122021 @21 18 200 08 VIR 0,378
Cagary acit | s | 205 | 53 | am | 7 | 56 | 3 | 26 | 24 | 33 | a9 | 45 | 541 | 200 1843 0765
Fonction cognitive | 1 q0a5 | 420 | 1188 | 830 | 95 s | 1000 | 40 | 155 | sea | 66 4739 0,205
score MATRICS acit | 789 | a4 | s | 0 | 2 a5 | nm | 160 | 1039 | w87 | 27 0,857 0,043
Autonomie socile oo | 28 [ 505 | 205 | 73| a0 | 25 [ 020 | o8 | 23 [ 2168 | 198 | 25 | un2 | 99 4603 0,205
EAS acit | 430 | w04 | 400 | 803 | 7o | aso | w52 | 23 | ms | 14 | 198 | s | nm | 10 4816 0307
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Scores moyens a I'HDRS initialement, a la deuxieme  semaine et a la fin

FRLRE 1. T Tyges o Tomscaal M Simaltion - FIGURE.2 A S U Transcrnial Mgt du traitement pour I'ensemble des sujets inclus dan s l'étude
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Une alternative a 'ECT ?
(Grunhaus 2002-4 - Schulze-Rauschenbach, 20Q

Effet adjuvant en association avec

antidépresseurs ?
(Rumi et al., 2005 Bretlau et al., 2008)



rTMS vs ECT

Slotema et al, J Clin Psychiatr 2010

Study Hedges'g PValue Hedges'g and 95% Cl
Eranti et al,56 2007 ~0.957 002 i

Pridmore et al §1 2000 ~0.420 263 {

Grunhaus et al,f% 2000 -0.889 006 Q—“““‘“‘

Grunhaus et al,”2 2003 -0.147 636 O

Janicak et al,% 2002 -0.202 630 O

Rosa et al,>’ 2006 -0.102 760 C

Weighted effect size, mean -0.474 .004
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A Randomized, Controlled Trial With 6-Month Follow-Up
of Repetitive Transcranial Magnetic Stimulation and
Electroconvulsive Therapy for Severe Depression

Savitha Eranti, M.D., Michael Philpot, F.R.C.Psych.

M.R.C.Psych. .
Sophia Rabe-Hesketh, Ph.D.
Andrew Mogg, M.R.C.Psych.

Am | Psychiatry 164:1, January 2007 Graham Pluck, Ph.D.

Sabine Landau, Ph.D.

Renee Romeo, M.Sc.
John Rothwell, Ph.D.
Denzil Edwards, M.R.C.Psych.

Rick Purvis, B.Sc. .
Declan M. McLoughlin, Ph.D.,

Richard G. Brown, Ph.D. M.R.C.P.I., M.R.C.Psych.

FIGURE 2. Change in Scores on the Hamilton Depression
. Rating Scale (HAM-D) of Severely Depressed Patients
46 patle ntS Treated With Repetitive Transcranial Magnetic Stimulation

(rTMS) or Electroconvulsive Therapy (ECTp
.15 séances de TMS : 20 trains de
50 pulses a 10 HZ
.ou6al0ECT (82 %enBLal,5ST,
18 % en UL a 2,5 ST)

—&— ECT group (N=22) —— rTMS group (N=24)
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Efficacité de la rTMS dans le Ttt aigu de ’'EDM

Low frequency (1-Hz), right prefrontal repetitive transcranial magnetic
stimulation (rTMS) compared with venlafaxine ER in the treatment of
resistant depression: A double-blind, single-centre, randomized study

Martin Bares *>* Miloslav Kopecek*"*, Tomas Novak *®, Pavla Stopkova *®, Peter Sos *®,
Jiri Kozeny*®, Martin Brunovsky®, Cyril Hoschl®®




Efficacité de la rTMS dans le Ttt aigi de 'EDM: conclusions
des revues de la littérature

rTMS = Ttt efficace mais effets AD ne sont encore pas
cliniquement significatifs en termes de rémission
complete et de % de répondeurs

Gershon et al, 2003, Rachid et al, 2006, Brunelin et al, 2007

Quelle explication ?
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Percentage of Patients Who Responded to TMS
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Les études récentes (2005-2007) montrent des
résultats + robustes

Gross et al, 2007
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Comparaison avec STAR*D

Avery et al., J Clin Psychiatr 2008, Rush et al., NEJM 2006 (bupropion, sertraline,

venlafaxine)
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Simpson et al., Adv Ther 2009: rTMS moins chere!
Gain de 1200 ou 7600S (gain de productivité)/QALY



rTMS: avantages/désavantages

Avantages Désavantages

Bien tolérée Couteux en temps

Non-invasif Investissement couteux
(neuronavigation, robot!)

Pas d’interactions Parametres optimaux pas

pharmacocinétiques connus

Probablement pas Pas comparaison directe

d’impact systémique avec pharmacothérapie

Pas pris en charge par
caisses maladies



Perspectives




Guidage de la bobine de stimulation

CareMo, Strasbourg



tDCS et symptomes réfractaires de la schizophrénie

ObjeCtlf . Diminuer durablement les HA et les symptdémes
negatifs persistants des patients schizophrenes

Hypoactivité DLPFC gauche (Bunney & Bunney, 2000)
Hyperactivité TP gaucghe (Silbersweig et la., 1995)
Dysconnectivité fronto temporale

CTPG
(hyperactif)

\ excitabilité
corticale

~ excitabilité corticale



STIMULATION
MAGNETIQUE
TRANSCRANIENNE

Principes et applications en psychiatrie

Merci de votre
attention

Sous la direction de

Jérome Brunelin, André Galinowski,
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STIMULATION MAGNETIQUE TRANSCRANIENNE
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