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MpoeKT cocToMT U3 NeYeHMA C MOMOLLBIO HEMPOMOAYNALUN C MOMOLLBIO Hawnx metogos TMS n TDCS
Pa3NNYHbIX MATONOINIA, MPU KOTOPbIX MOXKET NPUMEHATLCA 3TO IeYEHUE.

CneumanbHOCTU, rae 3TOT BMA, IeYEHUA NPUHOCUT NOAb3Y NaLMeHTam, — 3TO NCUXMATPUSA C Aenpeccueit
M TPeBOroi, NOCTTPaBMaTUUECKMM CTPECCOBbIM CMHAPOMOM, MUrpeHblo, 60ne3Hblo MapKUHCOHa,
pacceAHHbIM CKNEpPO30M, MHCYIbTOM, MOTOPHOM adasueii, NnoBeaeHYECKUMU U3MEHEHUAMM, Bonamu
C LLeHTPanbHOM TOYKU 3peHUA, AereHepaTUBHbIMU HeBposiorMyeckumm 3abonesaHnamm (6onesHb
Anbureiimepa u gemeHums), 3to OCHOBHble NaTONOIUMN.

Kaxpoe 3aboneBaHue nmeet Pa3Hble CeaHCbl Ie4eHNA N BapPpbUPYETCA B 3aBUCUMOCTU OT NMNaUMEHTa U ero
I'IOTpE6H0CTEl71, npu 3STOM MMHUMANIbHOE KO/IMYECTBO CEAHCOB COCTaBAAET 5, @ MakcMmasnbHoe 6yp,eT
BapbnpoBaTbCA B 3aBUCUMOCTM OT NMaLUMNEHTA U 3BOJIIOLLUN, YTO ONpPeaennT Bpaya, CONpoBOXKAatoLWero
nauneHTa.

JleyeHue, Kak npasnno, exerogHoe, xoTa XpOHMHeCKMl‘/‘I nayneHT cywecTsyet U NPUHOCUT ﬂpM6bIl]b no
mepe yBenmvyeHnAa Konnyecrtsa CeaHCoB.

LleHbl Ha neveHmne ByayT onpeaenaTbca Kax Ao CTPAHOM, NOCKObKY KaX bl PbIHOK OT/IMYaeTcA.
LieHbl pasnnyaloTca B 3aBMCMMOCTM OT TOro, 4To yniaumsaetca B CLUA. no cpaBHeHWIO C ApYyrMmu
CTpaHaMM, TaKMMU Kak McnaHmsa, Co CTPaxoBbiMM KOMMNAHUAMM MAW LUTAaTaMK, ONPEAENAoWNUMU LLEHY.

Ecnm B3aTb 3a ocHoBy CLUA, To Kaxaplit ceaHc ctout 500 f0N1apOB, a neyeHne MOXKET npesblwaTb 24
000 gonnapos. 3Ta moaenb, HaNnpumep, Henpuemnema Hu B MicnaHuu, HU B bpasuauu.

B npeaenax LeHbl TaKxKe 6y,a,yT 3aBUCETb OT UEHTPOB, TaK KaK sied4eHne MOXKeT MMETb pPa3Hble LEHbl B
3aBUCMMOCTU OT OpraHnsauunn, roe 6y,c|,eT NPUMEHATLCA NeYeHune.

C Apyroli CTOpOHbI, Y Hac ecTb PbIHOK 3[10POBbIX /IOAEN, KOTOPble XOTAT YAYYLUUTb YMCTBEHHYIO
paboTocnocobHOCTb, 3TOT PLIHOK PeryaupyeTcs no-apyromy, ¢ bosnee AelueBbIMU METOLAMU lIeYeHUs,
LleHbl Ha NIedeHne KOTOPbIX BapbupytoTca OT 3 TbICAY A0 6 ThicAY peanos (OT 5 A0 10 ceaHcos), Tak
UTO LLeHbl KOPPEKTUPYIOTCA B 3aBUCMMOCTH OT TUMNa NPUMEHAEMON Tepanuu. ITOT PbIHOK OYEHb XOPOLU
WU AoMKeH BbiTb M3yyeH, NOTOMY YTO OH reHepupyeT 340POBbIX XPOHUYECKUX NALMEHTOB, KOTOpble
noTpebAoT NPeMMyLLecTBa yAydWEHWIA KaxKablid rog, 3To o3HayaeT 60Jsiee BBICOKYID MapXKy uau
npubbiNb.

Kaxabii U3 MeTo0B MMeeT pa3Hoe NpumeHeHue. B CNoXHbIX NpuaoxkeHuax ucnonbsytorca TMS u, B
npocrenwmnx cnyyanax, TDCS.

Y 3400pOBOro YenoBeKka NpPUMeHAeTca TexHWKa TDCS, a y 60nbHbIX nogei B 3aBUCHMOCTM OT
NaToNorMm Mbl 06bIMHO Ucnosib3yem TexHUKy TMS 6oblue nan obe B 3aBUCMMOCTM OT $asbl, B KOTOPOi
HaxoauTCA NauMeHT, nostomy obliee NpaBUAO He MOXKeT ObiTb AaHO, HO OCHOBAHO Ha 3BO/OLUM,
npeacTasneHHol MaunMeHTOM OnpeaenmMmcs ¢ TEXHUKOW, KoTopas byaer peanvsoBaHa.

Dr. Keyhani

Director medico Bendix Holding Technology
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Evidence-Based Guidelines and Secondary
Meta-Analysis for the Use of Transcranial Direct
Current Stimulation in Neurological and Psychiatric
Disorders

Felipe Fregni, Mirret M. El-Hagrassy, Kevin Pacheco-Barrios, Sandra Carvalho,
Jorge Leite, Marcel Simis, Jerome Brunelin, Ester Miyuki Nakamura-Palacios,
Paola Marangolo, Ganesan Venkatasubramanian, Daniel San-Juan,

Wolnei Caumo, Marom Bikson, André R. Brunoni, Neuromodulation Center
Working Group”

Clinical Neurophysiology 131 (2020) 474-528

Contents lists available at ScienceDirect

Clinical Neurophysiology

journal homepage: www.elsevier.com/locate/clinph

Evidence-based guidelines on the therapeutic use of repetitive )
transcranial magnetic stimulation (rTMS): An update (2014-2018) Sl

Jean-Pascal Lefaucheur ***, André Aleman ¢, Chris Baeken “*, David H. Benninger £, Jérome Brunelin ",
Vincenzo Di Lazzaro', Sasa R. Filipovi¢’, Christian Grefkes “!, Alkomiet Hasan ™, Friedhelm C. Hummel ™°P,
Satu K. Jaiskeldinen 9, Berthold Langguth”, Letizia Leocani ®, Alain Londero ", Raffaele Nardone """,
Jean-Paul Nguyen *¥, Thomas Nyffeler #***", Albino J. Oliveira-Maia ***“*°, Antonio Oliviero*,

Frank Padberg ™, Ulrich Palm ™, Walter Paulus ", Emmanuel Poulet ™*, Angelo Quartarone ¥,

Fady Rachid °“, Irena Rektorova **™, Simone Rossi*", Hanna Sahlsten “°, Martin Schecklmann’,
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Check for
updates

rTMS Therapy Reduces
Hypofrontality in Patients With
Depression as Measured by fNIRS

4.- Ademas de estos casos , te fuimos pasando muchas publicaciones que tienes en los mensajes
que puedes usar , y ademas te paso estos:

https://www.nature.com/articles/d41586-023-01727-1

https://singularityhub.com/2023/06/05/gently-jolting-the-brain-with-electrical-
currents-could-boost-cognitive-function/

https://totaltdcs.com/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5846193/

https://icsm.aasm.org/doi/full/10.5664/icsm.9404

https://pubmed.ncbi.nlm.nih.qov/32179428/

https://www.brainstimjrnl.com/article/S1935-861X(18)31263-4/fulltext

https://www.va.gov/montana-health-care/news-releases/montana-va-to-unveil-
vas-first-mobile-medical-unit-to-treat-veterans-with-depression/
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High-definition Cathodal Direct Current Stimulation for Treatment

of Acute Ischemic Stroke
A Randomized Clinical Trial

Mersedeh Bahr-Hosseini, MD; Kambiz Nael, MD; Gozde Unal, PhD; Marco lacoboni, MD, PhD; David S. Liebeskind, MD; Marom Bikson, PhD; Jeffrey L. Saver, MD;

for the TESSERACT Trial Group

Abstract

IMPORTANCE Cathodal transcranial direct current stimulation (C-tDCS) provides neuroprotection
in preclinical models of acute ischemic stroke (AIS) by inhibiting peri-infarct excitotoxic effects and
enhancing collateral perfusion due to its vasodilatory properties.

OBJECTIVE To report the first-in-human pilot study using individualized high-definition (HD) C-tDCS
as a treatment of AlS.

DESIGN, SETTING, AND PARTICIPANTS This randomized clinical trial was sham controlled with

3 + 3 dose escalation design, and was conducted at a single center from October 2018 to July 2021.
Eligible participants were treated for AIS within 24 hours from onset, had imaging evidence of
cortical ischemia with salvageable penumbra, and were ineligible for reperfusion therapies. HD
C-tDCS electrode montage was selected for each patient to deliver the electric current to the
ischemic region only. Patients were followed for 90 days.

MAIN OUTCOMES AND MEASURES Primary outcomes were feasibility, assessed as time from
randomization to study stimulation initiation; tolerability, assessed by rate of patients completing the
full study stimulation period; and safety, assessed by rates of symptomatic intracranial hemorrhage
at 24 hours. The efficacy imaging biomarkers of neuroprotection and collateral enhancement were
explored.

RESULTS A total of 10 patients with AIS were enrolled, 7 were randomized to active treatment and
3 tosham. Patient age was mean (SD) 75 (10) years old, 6 (60%) were female, and National Institutes
of Health Stroke Scale score was mean (SD) 8 (7). Two doses of HD C-tDCS (1 milliamp [mA] for 20
minutes and 2 mA for 20 minutes) were studied. The speed of HD C-tDCS implementation was a
median (IQR) 12.5 minutes (9-15 minutes) in the last 4 patients. Patients tolerated the HD C-tDCS
with no permanent stimulation cessation. The hypoperfused region was reduced by a median (IQR)
100% (46% to 100%) in the active group vs increased by 325% (112% to 412%) in sham. Change in
quantitative relative cerebral blood volume early poststimulation was a median (IQR) 64% (40% to
110%) in active vs =4% (-7% to 1%) sham patients and followed a dose-response pattern. Penumbral
salvage in the active C-tDCS group was median (IQR) 66% (29% to 80.5%) vs 0% (IQR 0% to 0%)
insham.

CONCLUSION AND RELEVANCE In this randomized, first-in-human clinical trial, HD C-tDCS was
started efficiently and well tolerated in emergency settings, with signals of beneficial effect upon
penumbral salvage. These results support advancing HD C-tDCS to larger trials.

(continued)

[‘;] Open Access. This is an open access article distributed under the terms of the CC-BY License.

Key Points

Question s application of high-
definition cathodal transcranial direct
current stimulation (HD C-tDCS) as a
noninvasive targeted acute ischemic
stroke treatment strategy feasible and
well-tolerated, and does it show signals
of beneficial effects?

Findings In this randomized clinical trial
enrolling 10 patients (7 active, 3 sham),
HD C-tDCS was started within a median
12.5 minutes of randomization in final
enrolled patients and showed good
tolerability with signals of favorable
effects on salvage of threatened tissue.

Meaning These results suggest that HD
C-tDCS is a noninvasive targeted acute
ischemic stroke treatment strategy that
can be efficiently applied in emergency
settings and warrants testing in larger
multicenter trials.

+ Ssupplemental content

Author affiliations and article information are
listed at the end of this article.

JAMA Network Open. 2023;6(6):2319231. doi:10.1001/jamanetworkopen.2023.19231
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ORIGINAL RESEARCH ARTICLE

Effectiveness of High-Frequency Repetitive Transcranial
Magnetic Stimulation in Migraine

A Systematic Review and Meta-analysis

Mikhail Saltychev, MD, PhD, and Juhani Juhola, MD

Objective: The aim of the study was to evaluate the effectiveness of
repetitive transcranial magnetic stimulation in migraine measured by
decrease in pain severity or attack frequency.

Methods: A search at the Cochrane Controlled Trials Register (CEN-
TRAL), MEDLINE (via PubMed), Embase, CINAHL, Web of Sci-
ence, and Scopus. The risk of systematic bias was rated by using
the Cochrane domain-based quality assessment tool. A random-
effects model was used.

Results: Of 434 identified records, 8 randomized control studies were
included in the meta-synthesis. All have used a high-frequency repet-
itive transcranial magnetic stimulation targeting the left dorsolateral
prefrontal cortex. The risk of systematic bias was low. The difference
between repetitive transcranial magnetic stimulation and control
groups in frequency of migraine days per month was 8.1 (95% confi-
dence interval = 4.8-11.4) days in favor of repetitive transcranial magnetic
stimulation. Respectively, for intensity of migraine pain (scaled from 0
to 100), this difference was 13.6 (95% confidence interval = 5.3-21.8)
points in favor of repetitive transcranial magnetic stimulation. The het-
erogeneity was substantial with P = 86%.

Conclusions: In chronic migraine, repetitive transcranial magnetic stim-
ulation seems to have positive effects on both migraine pain severity
and attack frequency compared with sham stimulation. Although the
effect on pain intensity was probably clinically insignificant, repetitive
transcranial magnetic stimulation reduced pain frequency by 8 days
per month on average.

Key Words: Migraine, Chronic Pain, TMS, Systematic Review,
Meta-analysis

(Am J Phys Med Rehabil 2022;101:1001-1006)

ranscranial magnetic stimulation (TMS) noninvasively gen-
erates a magnetic field stimulating the brain cortex by pro-
ducing brief magnetic pulses. These pulses may affect cortical
excitability locally and produce transsynaptic effects distantly.

From the Department of Physical and Rehabilitation Medicine, Turku University
Hospital, University of Turku, Turku, Finland.

All correspondence should be addressed to: Mikhail Saltychev, MD, PhD, Department
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What Is Known

¢ Although more than 30 reviews on the effect of repet-
itive transcranial magnetic stimulation (rTMS) in mi-
graine have been published, there has been uncer-
tainty regarding the size of that effect.

What Is New

* This meta-analysis of eight randomized control studies
found that positive effects of rTMS seems on both pain
severity and attack frequency in chronic migraine com-
pared with sham stimulation. Although the effect on
pain intensity was probably clinically insignificant,
rTMS reduced pain frequency by 8 days per month
on average.

First presented in 1985, the TMS has widely been used for
diverse clinical conditions.! Repeatedly applying, the TMS
pulses is termed repetitive TMS (rTMS). It is believed that
the rTMS may affect the activity of cortical and subcortical
brain structures related to pain modulation and processing. It
may also reduce chronic pain by inhibiting neural pathways at
a spinal level.> Although the TMS is still especially popular
in treatment of psychiatric disorders, there have been growing
interest in the TMS effects on neurologic conditions and pain
syndromes like neuropathic pain, fibromyalgia, and complex
regional pain syndrome.?”® The rTMS has been considered a
safe method by all previous reviews.

For the past three decades, TMS has been used as an adju-
vant therapy of migraine in situations when medication achieves
only suboptimal effect.!%!! By applying rapidly varied magnetic
field, rTMS induces weak electric field in the brain tissue. Al-
though the exact mechanism of rTMS in migraine has been de-
bated, the interest toward this treatment method has been sub-
stantial. During the last two decades, more than 30 reviews on
the topic have been published.'®!?22

Although previous reviews have usually concluded that
rTMS is effective in treating migraine, there has been uncer-
tainty regarding the size of that effect in migraine prophylaxis
and attacks’ alleviation. A single meta-analysis conducted on
the subject has concluded that rTMS might be efficient to treat
migraine attack but inefficient to deal with chronic migraine.'®
That meta-analysis has been limited to five trials. The effects of
rTMS have been marginally significant for migraine with aura—
odds ratio of 2.3 (95% CI = 1.2-4.5) and insignificant for chronic
migraine—odds ratio of 2.9 (95% CI = 0.7-12.2). In that study,
one of the included trials, responsible for the biggest analytical
weight of 37%, had used a single-pulse TMS instead of rTMS,
which left the results and conclusions dubious.

www.ajpmr.com | 1001

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.
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High frequencies (HF) repetitive transcranial <
magnetic stimulation (rTMS) increase motor
coordination performances in volleyball players

Fiorenzo Moscatelli'f, Giusi Antonia Toto?, Anna Valenzano', Giuseppe Cibelli', Vincenzo Monda3,
Pierpaolo Limone®, Nicola Mancini®, Antonietta Messina®, Gabriella Marsala’, Giovanni Messina'” and
Rita Polito!”

Abstract

Introduction It is widely demonstrated that high frequency (HF) repetitive transcranial magnetic stimulation (rTMS)
has facilitative effects and is therefore capable to inducing changes in motor responses. One of the most investigated
areas is the dorsolateral prefrontal cortex (DLPFC) as it plays a special executive attention role in actively preserving
access to stimulus representations and objectives in environments with plenty of distraction such as those of team
sports. Volleyball is a team sport in which the attention and coordination components are essential for achieving per-
formance. Thus, the aim of this study was to investigate if HF rTMS at DLPFC in volleyball players can improve homo-
lateral motor coordination and cortical excitability.

Results This study was a double-blinded (participant and evaluator) matched-pair experimental design. Twenty
right-handed female volleyball players were recruited for the study and were randomly assigned either the active
rTMS (n=10) or the sham stimulation group (n=10). The stimulation was performed in one session with 10 Hz, 80%
of the resting motor threshold (RMT) of the right first dorsal interosseous muscle, 5 s of stimulation, and 15 s of rest,
for a total of 1500 pulses. Before and after stimulation, the coordination and the cortical excitability were evaluated.
The significant finding of this paper was that HF-rTMS of the DLPFC improved performance in terms of the homolat-
eral interlimb coordination, with a significantly decreased in resting motor threshold and MEP latency of the ipsilateral
motor cortex. It seem that HF-rTMS could increase coordination performances when the velocity of the execution is
higher (120 bpm and 180 bpm).

Conclusion Moreover, in active rTMS group significant differences emerged after stimulation in RMT and in MEP
latency, while no differences emerged after stimulation in MEP amplitude. In conclusion we believe that these results
may be of great interest to the scientific community and may also have practical implications in the future.
Keywords Transcranial magnetic stimulation (TMS), Repetitive transcranial magnetic stimulation (rTMS), Dorsolateral
prefrontal cortex (DLPFC), Interlimb motor coordination, Motor coordination, Cortical excitability, Athletes, Volleyball,
Physical activity
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mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

ST Setor Comercial Sul Q 1 BL G. Sala 1105. Edificio Baracat - CEP 70.309-900 - Brasilia




BENDIX BENDIX

https://doi.org/10.1093/brain/awac285 BRAIN 2022: 145; 3776-3786 | 3776

Precuneus magnetic stimulation
for Alzheimer’s disease: a randomized,
sham-controlled trial

(®Giacomo Koch,? Elias Paolo Casula,’ Sonia Bonni,” Ilaria Borghi,’

Martina Assogna,™* Marilena Minei,* Maria Concetta Pellicciari,’ Caterina Motta,"
Alessia D’Acunto, Francesco Porrazzini,! Michele Maiella,® Clarissa Ferrari,*
Carlo Caltagirone,! Emiliano Santarnecchi,” Marco Bozzali®’

and Alessandro Martorana'?

See Moussavi (https://doi.org/10.1093/brain/awac322) for a scientific commentary on this article.

Repetitive transcranial magnetic stimulation (rTMS) is emerging as a non-invasive therapeutic strategy in the battle
against Alzheimer’s disease. Alzheimer’s disease patients primarily show alterations of the default mode network for
which the precuneus is akey node. Here, we hypothesized that targeting the precuneus with TMS represents a promising
strategy to slow down cognitive and functional decline in Alzheimer’s disease patients.

We performed a randomized, double-blind, sham-controlled, phase 2, 24-week trial to determine the safety and efficacy
of precuneus stimulation in patients with mild-to-moderate Alzheimer’s disease. Fifty Alzheimer’s disease patients were
randomly assigned in a 1:1 ratio to either receive precuneus or sham rTMS (mean age 73.7 years; 52% female). The trial
included a 24-week treatment, with a 2-week intensive course in which rTMS (or sham) was applied daily five times
per week, followed by a 22-week maintenance phase in which stimulation was applied once weekly. The Clinical
Dementia Rating Scale-Sum of Boxes was selected as the primary outcome measure, in which post-treatment scores
were compared to baseline. Secondary outcomes included score changes in the Alzheimer's Disease Assessment
Scale-Cognitive Subscale, Mini-Mental State Examination and Alzheimer’'s Disease Cooperative Study-Activities of
Daily Living scale. Moreover, single-pulse TMS in combination with EEG was used to assess neurophysiological changes
in precuneus cortical excitability and oscillatory activity.

Our findings show that patients that received precuneus repetitive magnetic stimulation presented a stable performance
of the Clinical Dementia Rating Scale-Sum of Boxes score, whereas patients treated with sham showed a worsening of
their score. Compared with the sham stimulation, patients in the precuneus stimulation group also showed also signifi-
cantly better performances for the secondary outcome measures, including the Alzheimer’s Disease Assessment Scale—
Cognitive Subscale, Mini-Mental State Examination and Alzheimer’s Disease Cooperative Study-Activities of Daily Living
scale. Neurophysiological results showed that precuneus cortical excitability remained unchanged after 24 weeks in the
precuneus stimulation group, whereas it was significantly reduced in the sham group. Finally, we found an enhancement
of local gamma oscillations in the group treated with precuneus stimulation but not in patients treated with sham.

We conclude that 24 weeks of precuneus rTMS may slow down cognitive and functional decline in Alzheimer’s disease.
Repetitive TMS targeting the default mode network could represent a novel therapeutic approach in Alzheimer’s disease
patients.

Received March 27, 2022. Revised June 27, 2022. Accepted July 03, 2022. Advance access publication October 25, 2022
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