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Unusual brains in TMS



Right deltoid sample




Right Deltoid sample (stim in CSF)
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Case Report

Neurophysiological evidence of preserved connectivity in tuber tissue

Kaye HL**®! Peters IM** ! Gersner R*", Chamberland M* ¢, Sansevere A®, Rotenberg A™® ™% *




Left deltoid and tibialis anterior Motor Maps
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Kaye et al., Epilepsy & Behav. Case Reports



Diffusion Tractography Imaging
corticospinal connectivity within the tuber tissue

Kaye et al., Epilepsy & Behav. Case Reports 2016
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E“gﬂ:g; Diffusion Tensor Imaging Study of the Cortical
Origin and Course of the Corticospinal Tract in
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Hand Motor Task - fMRI
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Epilepsia, **(*): 14, 201 2
doi: 10.1111/1.1528-1167.2012.03452 x

BRIEF COMMUNICATION

Predicting hand function after hemispherotomy: TMS versus
fMRI in hemispheric polymicrogyria
*tIAndrea Zsoter,{Tom Pieper, §Manfred Kudernatsch, and *IMartin Staudt

*Department of Pediatric Neurology and Developmental Medicine, Children's Hos pital, University of Tiibingen, Tibingen, Germany;
tExperimental Pediatric Neuroimaging, Children’s Hospital and Department of Neuroradiolo gy, University of Tubingen, Tubingen,
Germany; Clinic for Pediatric Neurology and Neurological Rehabilitation, Epilep sy Center for Children and Adolescents, Schon
Klinik Yogtareuth, Germany; and § Clinic for Neurosurgery and Epilepsy Surgery, Schon Klinik Vogtareuth, Germany

N=4 boys with hemispheric polymicrogyria

fMRI: ipsilesional BOLD signalin 3/4
NTMS: 0/ 4 crossed lesional corticospinal connections
4 | 4 with preserved grasp in paretic hand after hemispherectomy
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A lack of effect from transcranial magnetic stimulation (TMS)

on the vagus nerve sumulator (VNS)

Lara M. Schrader™, John M. Stemn, Tony A. Fields, Marc R. Nuwer, Charles L. Wilson

D¢ parrme il of Nesrolegy, Gefen School of Medicine ar UCLA, Reed Newrlogical Research Bulding, 710 Weawood Plaza,

Room 1-194, Los Angeles, CA 90093, LI5A
Accepied 24 June 2005

No spurious VNS trigger
Minimal current (200nA X 1ms)
induced between the leads
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r'TMSsafety after cranial surgery

Rotenberg et al., 2007
Rotenberg and PascualLeone 2009



Temperature {C)

EXx vivo stimulation

Titanium Skull Plates and Gold EEG Electrode
Temperature vs. Time During 1Hz rTMS
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Rotenberg et al., Clin Neirophysiol 2007



clip)

Results (15 cm interval):

Wi found the temperature of clip increased 1.5 C.
However, it could be due to the changes of room temperature. Please note the difference while AC on

Hence, we added the measurement of room temperature in next trals.
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Hsieh et al., Clin Neurophys 2011



Special considerations In pediatric TMS

AHead and brain growth

ADevelopmental regulation of
neuronal excitability




Developing
brain Is a
moving target

Vulnerability (or resistance)
to injury likely varies with age

Studies restricted to narrow
age windows are lacking

Subdivision of the pediatric
age group may be necessary




Potential mechanisms
for developing brain
Injury

A Enhancedexcitabilty and vulnerability
to seizure in early life

A Risk for excitotoxicity

A Enhanced synaptic plasticity
A Risk for interference with learning
and memory
A Ongoing neurogenesis,
synaptogenesis, myelination, etc.

A Risk of usedependent structural
change
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Pediatric volume is limited!
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Neuronetics Trial

N=164; 23 centers; triple blind

L DLPF 10 Hz rTMS
120% MT

4 sec trains

26 sec ITI

3000 pulses/day
2-3 weeks

Lisanby et al., 2008



Glutamate Alterations Associated With Transcranial
Magnetic Stimulation in Youth Depression

A Case Series

Xiao-Ru Yang, BSc,* Adam Kirton, MD, 1} Thomas Christopher Wilkes, MD,*7 Sarah Pradhan,*
Irene Liu, MSc,§ Natalia Jaworska, PhD,* Omar Damji, MSc, 7} Jamie Keess, BSc, T}

Lisa Marie Langevin, PhD,* Thilinie Rajapakse, MD,7} Robert Marc Lebel, PhD, Il Mariko Sembo, BSc,*

Marilyn Fife, RN,* and Frank P MacMaster, PhD*f

W"ost-ﬁms W
W% %5 S %2 % 2 T2 7o 0w om 0% F AP AR AR A R 12 o ok ok w0

24 22 20 18
Chermical Shift (ppm)

RESPONDER

24 22 20 18
Cheical Shift (pprm)

NON-RESPONDER

Ham-D Scale Score

40
35
30
25
20
15
10

Hamilton Depression Rating Scale

N

=6

Beck Depression Inventory

-8- Responders
=5= Non-Responders

Pre-Treatment Post-Treatment

BDIScore

[~2]
o

W
o

B
o

w
o

=]
o

=
o

[=]

Pre-Treatment

-8 Responders
=8~ Non-Responders

Post-Treatment

Journal of ECT # Volume 30, Number 3, September 2014




European Child & Adolescent Psychiatry (2022) 31:1501-1525
https://doi.org/10.1007/s00787-022-02021-7

REVIEW

Transcranial magnetic stimulation in the treatment of adolescent
depression: a systematic review and meta-analysis of aggregated
and individual-patient data from uncontrolled studies

Christine Sigrist'@ - Jasper Vockel' - Frank P. MacMaster? - Faranak Farzan®® - Paul E. Croarkin® -
Cherrie Galletly>*'° . Michael Kaess®’ - Stephan Bender' - Julian Koenig' ¢’

Received: 25 January 2022 / Accepted: 1 June 2022 / Published online: 24 June 2022 Sample

Year Size Measure Weights PR [95% CI]

Wall et al., 2016 10 CDRS-R b 8.45% 0.60 [0.30, 0.90]
MacMaster et al., 2019 32 HDRS-17 —— 16.95% 0.56 [0.39, 0.73]
Wall et al., 2011 8 CDRS-R ' 6.91% 0.50[0.15, 0.85]
Croarkin et al., 2020 48 HDRS-24 —— 20.23% 0.42[0.28, 0.56]
Rosenich et al., 2019 15 HDRS-17 ' = 11.20% 0.40[0.15, 0.65]
Zhang et al., 2019 42 HDRS-17 —a— 19.64% 0.36 [0.21, 0.50]
Dhami et al., 2019 20 HDRS-17 .—.—. 16.63% 0.20 [0.02, 0.38]
RE Model (Q = 10.80, df = 6, p = 0.095; I* = 47.06%) il 100.00% 0.41[0.31, 0.52]
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Epilepsia, **(*):1-8, 2012
doi: 10.1111/j.1528-1167.2012.03626.x

FULL-LENGTH ORIGINAL RESEARCH

Low-frequency repetitive transcranial magnetic
stimulation for the treatment of refractory partial epilepsy:

A controlled clinical study

*Wei Sun, *Wei Mao, *Xianghong Meng, *Dequan Wang, fLiang Qiao, {Wei Tao, *Liping Li,
*Xiaoying Jia, *Chunyu Han, *Mengmeng Fu, *Xiaoyan Tong, *Xun Wu, and *Yuping Wang

Departments of *Neurology and Functional Neurosurgery, Xuan Wu Hospital, Capital Medical University, Beijing, China

N=64 (32: 90% RMT; 32: 20% RMT)
0.5 Hz rTMS over seizure focus
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Clinical trials: gaps in knowledge

ALimited TMS data in pediatrics
AFew clinical trials segmented by developmental stage

AFragmented pediatric data available from inclusive prospective
trials

N=27 - Py
gy:u YL HI

Patients

Fregni et al., 2005
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Presurgicamotor mapping by TMS

Topical Review Article

Journal of Child Neurclogy
1-14
Clinical Applications of Transcranial © The Authorty) 2014

Repr'lﬂsmdpmrissium B
Magnetic Stimulation in Pediatric Neurology DOF 101177088078 4555274
jen sagepub_com
®sAGE

Shalini Narayana, PhD"'*3, Andrew C. Papanicolaou, PhD"%3,
Amy McGregor, MD**, Frederick A. Boop, MD**,
and James W. Wheless, MD**



TMS is feasible in children (with accommodatic




TMS Is feasible in children (with accommodations)




Motor TMS example
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Right hand (APB) map




Right foot (TA) map
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ORIGINAL ARTICLE

Development of corticospinal motor
excitability and cortical silent period from
mid-childhood to adulthood — a navigated
TMS study

Laura Saisanen®"-*, Petro Julkunen®°<, Timo Lakka ¢,
Virpi Lindi¢, Mervi Kononen®¢, Sara Maatta*°

Neurophysiologie Clinique/Clinical Neurophysiology (2017)
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rMTacross ages
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Kaye, Krieg, et al., in prep



