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Le role de la stimulation cérébrale
non invasive dans la médecine
vasculaire. Recherche et réalite.
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La Balance entre activation et inhibition

Activer I'hémisphére Inhiber Ihémisphere
ipsi-lésionnelle contra-lésionnelle

* Constrained-Induced-
. Therapy
TMS bas fréquence
* t-DCS cathodal
‘médicaments

* Orthophonie
* Physiothérapies div®
« Amphétamines (1 R( )
* Piracetam (4 RCTs
 t-DCS anodal

 TMS haute fréqug
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LI and verbal fluency in stroke patients and controls
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Winhuisen, Thiel et al., Stroke, 2005
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Le Principe du TMS & McGill

Magnetic
field B

Electric ‘a—»
field E

Intracranial field

Macroscopic response

— evoked neuronal
activity (EEG)

- changes in blood flow
and metabolism (PET,
fMRI, NIRS, SPECT)

— muscle twitches (EMG)

_ — changes in behaviour

Pyramidal
axons

l

Microscopic response
Local
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Dayan et al., Nature Neuroscience 16, 838-844 (2013)
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Magnussen & Stevens
(1911)

Thompson (1896)
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Le cerveaux en circuit aux courant continue (DC)

tDCS Toolkit | |

NaCl Solution (A f\/\
TDCS Device O
2l Kathode Anode

» Cables

- upperbands - {DCS device:
- - DC power source
t z = - Ampére meter
- Volt meter

Measuring Battery Electrodes
Tape
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Cathode (negative) , Anode (positive)

Electrophysiological effects:
anodal tDCS [?] excitatory

cathodal tDCS [?] inhibito
Static Electric field modulates ry

resting membrane potential of .
neurons

(Peak:0.333)

0V/m +0.315V/m
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Motor Task
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(anodal + cathodal)

SHAM | Paquette et al 2011 JCBFM
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Cathodal tDCS stimulation decreases rCBF
LEFT Finger Movements

(RIGHT hemisphere activation)
Sham tDCS tDCS

Anode Cathode

Z-transformed difference image (vs. Rest Sham) in one typical subject
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Anodal tDCS stimulation increases rCBF

RIGHT Finger Movements
(LEFT hemisphere activation)
Sham tDCS tDCS

Z-transformed difference image (vs. Rest Sham) in one typical subject
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# s rCBF change during & McGill
tDCS stimulation

 Decrease of

=

g 4 r * 1.84 in Z-score
- — I I .

D c>) 3 | * Wl-th catl_10da|
N = , stimulation

O = B —
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[—— 1 |
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. : :
one-tailed paired T-test Paquette et al 2011 JCBFM
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Wexler, Brain Stimulation 10 (2017) 187e195

McINTOSH PHYSIOIANS' FARADIO BATTERY.
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No. 765,530, . i PATENTED JULY 19, 1904.
' @. F. WEBB.

MEDICAL BATTERY.
APPLIOATION PILED MAY 2, 1804,
K¥0 MODEL. ) 2 BEEETE—EHBE'IT 1.

Wexler, Brain Stimulation 10 (2017) 187e195
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TMS Coil * tDCsS : : tDCS electrode

23 MAGNETIC FIELD electrodes ..
s CURRENT FLOW
b _ .
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TMS Coil
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H. ',4"‘ / (mln) ,'f,“
ANOI:'SE CATH6DE
Focal Non-focal

Bobine (figure 8) Grand electrodes (| densite de courrant)

Courrant petit (1-2 mA) et longue duree

Courrants hautes (~5 kA) et brefs (us) (minutes)

Stimulation avant la therapie Stimulation pendant la therapie

Possibilité des effets indésirables
(convulsions)

From Sparing & Mottaghy, Methods. (2008) 44:329-337.

Pas de effets indésirables
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# s Stimulation cérébrale pour®® McGill

deficits motrice
Essai d’'une metaanlyse

rTMS and exercise Sham rTMS and exercise

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI|
1.7.1 New Subgroup

Aboetal, 2014 54 8§52 44 3.1 7.63 22 306% 0 36 [-0.15, 0. 88] -T—a—
DiLazzaro et al, 2013 7.07 558 [ 6.33 7.07 3 6.3% 0.11[-1.03, 1.24) e e —
Etoh et al, 2013 -0.5 1059 9 35 11.27 9 9.3% -0.35[-1.28,0.59) e
Galvdo et al., 2014 56 836 10 8¢ 8.84 10 104% -0.33[-1.22, 0.55] —_—
Higgins et al , 20132 £S5 1674 [ 10.2 1936 s ET7%  -024[-1432 095) —
Malcolm et al.,, 2007 48 576 9 1.9 9.87 10 9.8% 0.24 [-057, 1.25] e —
Pomeroy et al,, 2007 5.2 11 6 10,25 15.9 7 6.7% -034[-144, 0.76] —
Senidw et al, 2012 6.3 85 20 6.9 9. 46 20 21.1% -0.07 [-0.69, 0.55] . E—
Subtotal (95% Cl) 110 89 100.0%  0.03 [-0.25,0.32] L 2
Heterogeneity Tau? = 0.00; Chi’ = 404, df = 7 (P = 0.78); ? = 0%

Test for overall effect 2 = 0.23 (P = 0.82)

Total (95% CI) 110 89 100.0% 0.03 [-0.25, 0.32] ?
Heterogeneity, Tau? = 0.00; Chi' = 404, df = 7 (P = 0.78); I? = 0% )

Test for overall effect: Z = 0.23 (P = 0.82)
Test for subgroup differences: Not applicable

The standardized mean difference (SMD) and 95% confidence interval (CI)

études cliniques tres hetérogene:

«aigue et chronique

3 4 —3
favours control favours experimental

*Paramétres de stimulation difféerents (240 — 1500 pulses)
*Mesures des résultats différents

*Physiothérapie différent
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tDCS for motor rehabilitaﬁon

Std. Std.
Mean Mean
Study or subgroup Active tDCS Sham tDC5 Difference Weight Difference
™ Mean(50) ™ Mean(>D) I'v.Random,25% Cl I'V.Random,25% Cl
| Acutefsubacute phase (the first week after stroke and the second to the fourth week after stroke
Hesse 201 | 64 564 (1345) 32 563(155) 454 % 0.01 [ -042. 043 ]
1 -4 Wee ks Khedr 2013 7 52 (24.5) 13 41 (18) —= 182 % 0AB[ 019, 115 ]
Kim 2010 1" B6 (14.4) 7 71 (344) 86% 0.60 [ -0.38, 157 ]
Lee 2014 19 699 (166) 0 643 (245 D 278 % 0.28 [ -D26, 082 ]
Subtoral (95% CI) 141 72 T 100.0% 0.22[-0.07,0.51]

Heterogeneity: Tau® = 0.0; Chi? = 115, df = 3 (P = 0.54) P =0.0%
Test for overall effect 2= 151 (P=0.13}
2 Postacute phase (from the first to the sixth month after stroke)

1 -6 months Qu 2009 5 ?4“;] 5 74 (20) L 440 % 0.0 [ 055 055]

Wi 2013a 45 76.2 (19.6) 45 654 (204) = 559 % 054 [001,096]

Subtotal (95% CI) 70 70 —e—100.0 % 0.30 [ -0.22,0.82 ]
Heteropeneity: Tau? = 0.08; Chi® = 227, d= | (P = Q.13 P =5e%
Test for overall eflect: Z = [.13 (P = 0.26)

3 Chronic phase (from the sixth month after stroke)

Bolognini 201 | 7 2338 7 25 (2.6) = I52% 006[-111,099]

>6 months Di Lazzaro 2014a 7 3(1 7 3(13) - 152 % 0.0 -1.05, 1.05 ]
Di Lazzaro 2014b 10 24 (L7 9 -31(138) 198 % 053[-039, 145]

Tedesco Triccas 2015b p7) 12 @ 24 16 (18) E 497 % 0.20[-078,0.38]

Subtotal (95% CI) 46 47 ————— 100.0 % -0.01 [ -0.41, 0.40 |

Heterogeneity: Tau? = 0.0; Chi* = 1.73, df = 3 (P = 0.63); ¥ =00%
Test for overall effect Z = 0.03 (P = 0.98)
Test for subgroup differences: Chi* = 1.06, df = 2 (P = 0.59), P =0.0%

05 025 0 025 05

Elsner, Cochrane Database of Systematic Reviews 2016, Issue 3. Art. No.: CDOOQ@ZE

sham DCS Favours active tDCS
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In direct comparison, inhibitory TMS seems to be more effective.
The early sessions seem to make a difference !
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rTMS pour traitement de |” aphasie

B S S
_ 14

Age v)
Therapy onset (
Therapy duration ( d)

Infarct Volume (ccm)

Infarct location
Anterior MCA

Posterior MCA
Subcortical

Aphasia Type
Broca
Wernicke
Amnestic
Global

69.0 (6.33)
50 .1 (23.96)

16.6 (2.06)
21864 (22279)

N BB B

6853&&19)
39.7 (18.43)

18.4 (5.32)
23600 (17987)

(@)

N W 00 N
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Overall treatment effect

a) global AAT change
50
g treatment effect: P = 0.002 (t-test) o)
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e plus des essais en phase aigue
e standardiser les thérapies (phyiso, orthophonie)
e localisation de I' AVC

e plus de recherche systématique sur les parametres
de stimulation optimaux

e plus de recherche sur I'endroit de stimulation

e essais cliniques plus grands
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Canadian Platform for Trials
IN Non-Invasive Brain
Stimulation

Dr. Alexander Thiel & Dr. Jodi Edwards
For the CanStim Investigative Team

(b a) HEART & STROKE FOUNDATION

[ ) ?an;tdlakllelazgg‘?el’rsmp " canadian Sroke Consortum C STOR Canadian Stroke Trials
or ro y Consortium Neurovasculaire Canadien a for Optlmlzed Resu'ts




