Pilot Study of Supplementary Motor Area rTMS for Tourette’s Syndromein Children
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Background Preliminary Results
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«  Tourette’ssyndrome (TS isa neuropsychiatricdisorder, characterized by * Clinical measures show improvement in tic severityafter rTMS treatment. Left Hemisphere SRC ... Right Hemisphere SRC
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«  Repetitive tr ial ic stimulation (FTMS) involvesa safe, non- 10 treatment, different in both hemis pheres.
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Hypothesis 1: Tourette’s syndrame symptomseverity will decrease with low

frequency rTMS targeting theSMA bilaterally in children with TS. Figure 1.Tic Severity s@res and Tic Impairment scores decreased for all three participants (YGTSS). Anxiety sores decreased for all three participants (MASC2 Clinical Measures
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5 N B N . . . . Parent and Self). G lutamate concentrations in the supplementary motor area (SMA) decreased for all three participants (MRS). GABA concentrations, only meas ured . imi indi ial i in ti i
Aim 2: Toidentify TMS-mediated alterations in brain metabolitesand for Subject 3, showed a concentration increase (MRS) after TMS treatment. The ;?rehmmary res_u_lts indicate 2 sgbstantlal |mprommt in tic severity for
f_unctional connectivity that serveto normalize catical activit thefirst three participants of this pilot studyfollowingtreatment.
Y V- Pre-Treatment Motor Map « Quality of lifefactors,such asanxiety and depression, also improved after the
Hygothesisz: Improvementin TS sympbmswill be moderated by (El)'!'MS- A ' B c (TMS treatment.
induced changesin GABAand glutamate in the SMAand (2)potentiation of oy .
GABAergic neurotransmission. Magnetic Resonance Spectroscopy Measures
* The observed decrease in glutamate and increase in GABA concentrations
coincide with thebrain metabolite changes observed in Tourette’s patients
that show areduction in ticseverity and frequency from years of conscious tic
suppression.
Methods . TMS Neurophysiology Test
D Motor Map Quantification * Neurophysiology testing can be used to measure intra- and intercortical
Hotspot Right FDI muscle changes in children with Tourette's syndrome.
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Sample: First three right-handed mae participants (age7-12) with moderate o Post-Treatment Motor Map « The changes seen in intracortical inhibition and facilitation are in line with the
to severe tics were recruited throughthe CalgaryTaurettés Syndrame Clinic. F P 3 clinical and MRS measures that were observed.
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*Mandic reonmce spatrosopy (MRS sans Figure 2:Motar Map data; Subje ct3. A) Axilum TS robot (Alberta Children's Hos pital). B) 10x10 grd placed on a symptorpf, and implies an improvement in cortical activity, and cortical
p MRl-reconstructed 3D brain, used for TMS stimulation targets. C) Right FDI muscle motor maps recorded before and connectivity.
icarophysiocevlests Corticd Baitbility after 3 weeks of (TVS treatment. Red X indicates highest motor evoked potential (MEP) amplitude (hotspot magnitude) - . . PR, .
*Simulus Repase Gne (ST) ) 3 N . 5 » More participants are being recruited to determine significance, validity, and
. > MS 2101506 AMT location, blue Xindicates the center of gravity (COG) location. D) Change in motor map quantification showed a decrease : S 0
TMS Motor Map ping i) (ol in all measures. Area = the area of the map above S0V MER Volume = product of Area and MEP amplitude. Right FDImuscle reliability of thevarious measures of treatment response.

Short Intend Irtracarted |rfibten (S0)
> paed e MSIS=2ms n -
VS 2806 120 AT nterstimulus Intend (19) =2 ms i 19= 10 m slent Period

> !
*Intraorticd Fadlitation (CF) L
e mie S tors L N— | B it | e C
(CrmesTreatmen ] AT T ' N
*longintend Intaortica Irfition (UQ)

2 paed ke TMSIS=10ms

> TMS a1 20 %an d 120 %R | '
TR sl i) Intracortical I nhibition Intracortical Facilitation Cortical Silent Period Conclusion
. Intarhamisphericintaraiion » - :
=T g" g- N .
& :
_ ; g N posT B : post N * Robot-driven, personalized, neuro-navigated repetitive transcranial
o (Number ofsimuatiors: 1800 @l (900Ad | i g- g magnetic stimulation interventions appear feasible and well-tolerated in
ki A T Ty | - G : @ children with moderate to severe Tourette’s syndrome.
100% resting reshol _= 85 : &
, e g ¢ — S- * Transcranial magnefic stimulation appearsto be a safe formof
b=l = : . i neuromodulation technology far children with Tourette’s syndrome
'Pnst-Treatment Meas:rs' ~ Left X Right = Left i Right L;" e
Hemisphere Hemisphere lemisphere * Treatment combined with transcranial magneticstimulation and
. Figure 3:Neuw i ; Subject3.A) inhibition increas ed after treatment; more in the right hemis phere. B) Intracortical facilitation change neuroimaging may informmechanisms of action and predic tors of
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