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History
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Basic principles

- Transcranial magnetic stimulation
(TMS)

« TMS is a non-invasive method that is
used for modulation of cortical
excitability, based on principle of
electromagnetic induction.

- Repetitive transcranial magnetic
stimulation (rTMS)




rTMS- types of stimulation
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High frequency (=5 Hz) rTMS is facilitatory
over M1 (Pascual- Leone, Valls-Sole,
Wassermann, & Hallett, 1994) .

Low-frequency (<5 Hz) rTMS is inhibitory over
M1 (R. Chen et al., 1997).

HF and LF rTMS may have mixed excitatory
and inhibitory effects (Houdayer et al., 2008).

Two new TMS paradigms- continuous theta
burst stimulation and intermittent theta burst
stimulation




Types of coils

1) round coil 2) figure-eight coil 3) double-cone coil




Types of coils
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Coil type influences focality: Round coils induce currents running in
directions opposite to primary coil current; Figure-eight (focal) coils induce currents that sums at
the intersection. Induced current intensity falls as a function of distance from stimulating coil.




Use of rTMS

» A research tool to study aspects of the human brain
physiology
- Therapeutic application:
- Neurological disorders
» Psychiatric disorders




rTMS- research tool

» On-line stimulation -person is
executing a task while
receiving rTMS (virtual
lesions).

» Off-line stimulation-
stimulation occurs before a
task, but some rTMS after- ‘real” vs “virtual”
effects may interrelate with
the final results.




rTMS-therapeutic potential

- rTMS may produce changes in the
brain, that outlast the period of
stimulation for weeks or
months.(Ridding and
Rothwell,2007).

- rTMS has therapeutic potential in
a variety of psychiatric and
neurological disorders (Hallet and
Chokroverty 2005).




rTMS and Alzheimer's disease

- Distinct Pattern of Gray Matter Atrophy in Mild Alzheimer’s Disease Impacts

on Cognitive Outcomes of NoninvasiveBrain Stimulation ( Anderkova et
al.,2015)

» 20 MCI/AD patients

» 3 sessions of 10Hz rTMS of the right inferior frontal gyrus (IFG), the right superior
temporal gyrus (STG), and the vertex (VTX, a control stimulation site).

» The effect of the stimulated site on the difference in cognitive scores was
statistically significant for the Word part of the Stroop test (ST-W, p=0.012)




rTMS and Alzheimer's disease

Study name Statistics for each study Mean effect size and 95% CI

Effect Lower Upper p-Value Relative

size  limit  limit weight
Cotelli et al., 2008 (L DLPFC) 327 217 438 000 4.88 |
Cotelll et al., 2006 (R DLPFC) 389 267 51 0.00 462
Ferrucci et al., 2008 066 -024 15 015 529
Coonelli et al,, 2008 (mild/L DLPFC) 1.33 044 221 0.00 5,33
Cotelli et al., 2008 (mild/R DLPFC) 135 047 224 000 5.32
Cotelli et al., 2008 (moderate to severe/l. DLPFC) 1.76 082 271 0.00 5.20
Cotelli et al., 2008 (moderate to severa/R DLPFC)1.79  0.84 274  0.00 5.19
Boggio et al,, 2009 (L DLPFC) 078 015 168 Q.10 5.28
Boggic et al., 2009 (L temproal cortex) 056 -033 1458 022 681
Cotelli et al., 2011 062 085 1.89 0.34 4.50
Boggic et al,, 2012 027 -045 089 045 5.65
Ahmed at al, 2012 (20 Hz/mild to moderate) 200 085 305 000 4.98
Ahmed et al., 2012 (20 Hz/'severe) 130 015 274 008 4,14
Ahmed et al., 2012 (1 Hz/mild to moderate) 003 -081 087 094 5.42
Anhmed et al., 2012 {1 Hzfsevera) 083 081 228 0.28 4.14
Rabey et al., 2013 098 -011 204 008 4.93
Eliasova et al., 2014 008 <082 054 0.89 5,34
Cotelli et al.. 2014 001 -07% 0B1 088 5.50 H su et a | . 201 5

Khedr et al., 2014 (atDCS) 362 226 498 000 @ 432
Khedr el al., 2014 (ciDCS) .00 1.81 418 0.0 487
Pooled effect size 135 086 184 000 -
(random effects model) . 228 0.00
Megative effect Positive effect




rTMS and Parkinson’s disease

- Acoustic evaluation of short-term effects of repetitive transcranial magnetic

stimulation on motor aspects of speech in Parkinson’s disease (Eliasova et
al.,2012)

- 12 PD patients, 21 healthy participants

» 2 sessions of 10 Hz rTMS over left primary orofacial sensorimotor area (SM1) and
left dorsolateral prefrontal cortex (DLPFC)

- Stimulation over SMz lead to improvement in voice quality and intensity and an
increase in speech rate of PD patients.




rTMS and Parkinson’s disease

Source

SMD, 95% CI

Siebner et al, 2 2000
Shimameto et al, 2% 2001
Boylan et al,3> 2001

Khedr et al,24 2003
Lefaucheur et al,3% 2004
Khedr et al,33 2006

Lomarev et al, > 2006

Brusa et al,*® 2006

del Olmo et al,31 2007
Hamada et al,** 2008
Filipovi¢ et al,?7.2% 2010, 2009
Sedlickova et al, 4! 2009
Paletal, 2’ 2010

Arias et al,23 2010
Gonzalez-Garcia et al,2% 2011
Benninger et al,32 2012
Shirota et al,*! 2013

Maruo et al,?® 2013

Nardone et al,*0 2014

Owverall

0.47 (-0.42 to 1.36)
0.43 (-0.51 to 1.36)
0.22 (-0.58 to 1.02)
1.53(0.76 to 2.31)
0.69 (-0.13 to 1.52)
1.00 (0.07 to 1.93)
1.18(0.07 to 2.28)
0.70(-0.20 to 1.61)
0.04 (-1.07 to 1.16)
0.38(-0.02 to 0.78)
0.03 (-0.85to 0.91)
0.05 (-0.83 to 0.93)
0.26 (-0.58to 1.11)
0.12 (-0.81 to 1.05)
0.93 (-0.08 to 1.95)
0.43 (-0.35t0 1.21)
0.27 (-0.20 to 0.74)
0.34 (-0.27 to 0.95)
0.80 (-0.66 to 2.26)
0.46 (0.29 to 0.64)

Test for overall effect: z=5.18; P<.001
Test for heterogeneity: @=16.22; P=.58; I£=0.00

Favors Control Favors Treatment

0 1
SMD, 95% CI

Chou et al. 2015




Thank you for your attention.
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