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Post-stroke aphasia?

How is the network disrupted?
Is NIBS useful?
Can it be effectively combined with SL therapy?
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Evidence / Rationale

stimulation (tDCS) for improving aphasia in patients after stroke (Review).

@ Elsner B, Kugler J, Pohl M, Mehrholz J (2013) Transcranial direct current
Cochrane Database Syst Rev 6:CD009760.

THE COCHRANE
COLLABORATION®

No evidence for tDCS as useful adjunct
some merit in cathodal stimulation?

StrOke Thiel et al (2013). Evidence of NIBS on language

networks and recovery in early post-stroke aphasia.

R hem1 Hz rTMS + SL therapy improves language recovery
and favors L hem language network activation
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tDCS for aphasia rehabilitation
 primarily studied as a complement to speech therapy

2014-2015 Publications

Motor Aphasia
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Anodal tDCS favors clinical improvement in stroke motor...

A Meta-analysis of the Efficacy of Anodal
Transcranial Direct Current Stimulation
for Upper Limb Motor Recovery in Stroke

Survivors
Butler et al. ) Hand Ther. (2012)

Invited Review

Does anodal transcranial direct current stimulation enhance excitability
of the motor cortex and motor function in healthy individuals and subjects
with stroke: A systematic review and meta-analysis

A. Bastani, S. Jaberzadeh * Clin Neurophys (2013)

() COCHRANE LIBRARY

Independent high-quality evidence for health care decision making

Transcranial direct current stimulation (tDCS) for improving function

and activities of daily living in patients after stroke
Elsner et al (2013)
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Corticomotor excitability in stroke
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Takeuchi, et al, 2008 Yozbatiran et al, 2009
Boggio et al, 2007 Malcom et al, 2007
Fregni et al., 2006 Hummel et al, 2007
Fregni et al., 2005 Talelli et al,, 2007 Kim
Mansur et al., 2005 \\ et al., 2006 Hummel et
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IMPROVED CORTICOMOTOR OUTPUT FROM IPSI-LESIONAL

M1 & IMPROVED MOTOR BEHAVIOUR



Is coupling tDCS with training good?
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If...

Motor Training = improvement in function ‘X’

and...
tDCS = improvement in function ‘X’
does...

Motor Training

+
tDCS

= improvement in function

2X, X2, or07?7?



Anodal tDCS combined with robotic motor

7

Pre-tDCS Post-tDCS  Post-Robot
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Anodal tDCS combined with robotic motor training

Mean MEP amplitude
mV *p<0.05

Pre tDCS Post tDCS Post Robot

Conditioned / uncond Group SICI Index
MEP amplitude

* p<0.05

Pre tDCS Post tDCS Post Robot

Edwards et al (2009)



Robotics for kinematics assessment & training
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Combined tDCS-Robotic Training Study Design

Tralning Period

a;i af zi 3x / wk, 12 weeks, 36 sessions &' af

o o 1 hour shoulder/elbow/wrist robotic training T =
tDCS or sham pre training (2 groups)

T1 wkT1 wkT T 6 months T

A 4

CLINICAL, KINEMATIC, NEUROPHYSIOLOGY EVALUATION

60 patients, Right hemiparesis

* >6mnths post first ischemic stroke

* Robotic protocol alternates S/E-wrist robot across sessions
« tDCS 2mA, 35cm? 0.9% NaCl soaked sponges

P Weill Cornell
BURKE Medicine



* Upper limb robotics at Burke-Cornell, New York 5URKE
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Robotics with brain stimulation in patients with motor dysfunction



Mean clinical (Fugl-Meyer) improvement robot/sham tDCS + robot/real tDCS groups
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