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RESUMOS DE CONFERENCIA

Conference abstract

APRESENTACAO DE POSTERS

Poster presentations

O objetivo dos Anais do IV Simpoésio Internacional em
Neuromodulagdo é compilar os resumos enviados para
apresentacdo de poOster no evento anual, IV Simpésio
Internacional em Neuromodulagdo, que ocorreu em Sdo
Paulo- Brasil. Os resumos sdo apresentados na lingua
portuguesa e em seguida na lingua inglesa.

The aim of Annals of IV International Symposium on
Neuromodulation is compile the abstracts sent for poster
presentation in annual event, IV International Symposium
on Neuromodulation this occur in Sdo Paulo- Brazil. The
abstract are presentation in Portuguese language and
subsequently in English language.

Al
Modulagao glutamatérgica pela memantina na
memoria operacional espacial em ratos sob

estimulacio epidural cortical por corrente continua de
baixa intensidade: Resultados Preliminares

ALVES, N. C; HILARIO, W. F.; LUGON, M. M. V.; RODRIGUES,
L. C. M.; NAKAMURA-PALACIOS, E. M. Anais do IV Simpésio
Internacional em Neuromodulagdo, 2012, v1, p1-37. ISBN:
978-85-65408-01-1.

Universidade Federal do Espirito Santo, Brasil.

RESUMO

Sd0 notaveis a eficicia e o uso crescente das técnicas de
estimulacdo cerebral ndo-invasivas em uma amplitude de
condi¢des clinicas. A modulagdo  glutamatérgica,
especialmente dos receptores NMDA (NMDAr), tem sido
uma hipdtese explicativa na plasticidade cortical induzida
por essas técnicas.

Objetivos: Utilizamos a memantina, um antagonista de
baixa afinidade NMDAr, para investigar a modulacio
glutamatérgica da memoria operacional espacial em ratos,
sob estimulagdo epidural cortical por corrente continua de
baixa intensidade (eDCS) sobre o cértex pré-frontal medial
esquerdo (CPFm).

Métodos: Ratos Wistar machos (n = 8 - 11), previamente
treinados no labirinto radial de oito bragos, foram
submetidos a cirurgia de implante de eletrodo epidural (5
mm de didmetro) sobre o CPFm esquerdo. O desempenho
dos animais foi avaliado nos testes de memdria
operacional, em retardos de 4 h e 10 h, com (eDCS) e sem
(sham) estimulagdo elétrica epidural ativa (400 pA, 10
min, catodo 50 mm de didmetro, 5 min antes da tarefa) e
sob os efeitos agudos de salina ou memantina nas doses de
0,32; 1,0 ou 3,2 mg/kg, administradas
semirrandomicamente, 30 min antes das tarefas.
Resultados: A eDCS promoveu uma redugdo de erros,
principalmente no retardo de 10 h, em comparagido ao
grupo sham. A eDCS modificou os efeitos produzidos pela
memantina, nas doses de 0,32 e 1,0 mg/kg nos retardos de

10 h e 4 h, respectivamente, deslocando as curvas dose-
efeito em % log a direita.
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Conclusdo: Os resultados sugerem um envolvimento
prefrontal NMDAr subjacente aos mecanismos da eDCS
sobre a memoria operacional em ratos.

Palavras-chave: cértex pré-frontal; estimulacdo elétrica
epidural; glutamato; memantina; memoria operacional.

Glutamatergic modulation by memantine of spatial
working memory in rats under cortical epidural direct
current stimulation: Preliminary Results.

ALVES, N. C.; HILARIO, W. F.; LUGON, M. M. V.; RODRIGUES,
L. C. M, NAKAMURA-PALACIOS, E. M. Annals of 1V
International Symposium on Neuromodulation, 2012,
v1, p1-37. ISBN: 978-85-65408-01-1.

Universidade Federal do Espirito Santo, Brazil.

ABSTRACT

The effectiveness and the increasing use of noninvasive brain
stimulation in diverse clinical conditions have been
remarkable. The glutamatergic modulation, especially
relating to NMDA receptors (NMDAr), has been




hypothesized as underlying mechanism in the cortical
plasticity induced by these techniques.

Objectives: We used memantine, a low affinity antagonist of
NMDAr, to investigate the glutamatergic modulation on
spatial working memory in rats under cortical epidural
direct current stimulation (eDCS) over the left medial
prefrontal cortex (mPFC).

Methods: Male Wistar rats (n = 8-11), previously trained in
general procedures in the eight-arm radial maze, underwent
surgery for implantation of epidural electrode (5.0 mm
round) over the left mPFC. The performance of animals was
examined in 4-h and 10-h delayed task performance with
(eDCS) or without (sham) active anodal DC stimulation (400
HA, 10 min, 50.0 mm round cathode over right back head, 5
min before delayed tasks) and under the acute effects of
saline or memantine at doses of 0.32; 1.0 or 3.2 mg/kg, semi-
randomly administered 30 min before delayed tasks.
Results: The eDCS produced a reduction in errors especially
in the 10-h delayed task compared to the sham group. The
eDCS changed the effects produced by memantine at doses of
0.32 and 1.0 mg/kg in 10-h and 4-h delayed tasks,
respectively, shifting the dose-effect curves % log to the
right.

Retardode 10 h

—e—sham
4+ -a-¢eDCS

Média de erros + e.p.m.
Ll

Memantina (mg/kg)

Retardode 4 h

—e—sham
-a-eDCS

Média de erros + e.p.m.

Memantina (mg/kg)

Conclusion: eDCS over mPFC interacted with the low-
affinity NMDAr antagonist. This result suggests the
involvement of prefrontal NMDAr in the underlying
mechanisms of eDCS on working memory in rats.

Keywords:  prefrontal cortex, epidural electrical
stimulation, glutamate, memantine, working memory.

A2

Alcoolismo e a Neuromodulagio Induzida pela
Estimulagdo Transcraniana por Corrente Continua
Repetida (ETCCr) Anédica Sobre o Cortex Pré-frontal
Dorsolateral  Esquerdo (CPFDLe): Resultados
Preliminares

SILVA, M.C.1; KLAUSS, J. 1; ALVES, L.G.1; FREGN], F. 2,3;
NITSCHE, M.A. 4; NAKAMURA-PALACIOS, E.M. 1. Anais do
IV Simpésio Internacional em Neuromodulagdo, 2012, v1,
p1-37.1SBN: 978-85-65408-01-1.

1Laboratory of Cognitive Sciences and
Neuropsychopharmacology, Program of Post-Graduation in
Physiological Sciences, Health Sciences Center, Federal
University of Espirito Santo

2Laboratory of Neuromodulation, Department of Physical
Medicine & Rehabilitation and Massachusetts General Hospital,
Spauding Rehabilitation Hospital, Harvard Medical School,
Boston, MA, USA

3Berenson-Allen Center for Non-invasive Brain Stimulation,
Department of Neurology, Beth Israel Deaconess Medical
Center, Harvard Medical School, Boston, MA, USA

4Laboratory of Neuroplasticity, Department of Clinical
Neurophysiology, Georg-August-University, Gottingen,
Germany.

RESUMO

Objetivos: Estudo duplo-cego randomizado examinando
os efeitos da ETCCr andédica sobre o CPFDLe em alcolistas
do tipo IV sobre recaidas, fungdes cognitivas e potencials
relacionados a eventos (PREs).

Métodos: Alcoolistas alocados para sham-ETCC ou ETCC
real receberam ETCC anddica (2 mA), ou estimulagio
sham, aplicadas sobre o CPFDLe (20 min, uma vez por
semana em cinco semanas consecutivas). Os desfechos
foram recaidas ao uso do alcool, PREs, avaliacdo frontal
(FAB), avaliagdo cognitiva global (Mini-Mental) e testes
cognitivos. (CEP-UFES 017/09, ClinicalTrials
NCT01330394).

Resultados: De 19 alcoolistas (18 masculinos), 13
atingiram o final do protocol, sete dos quais do grupo
sham-ETCC e seis do grupo ETCC. Dos seis alcoolistas do
grupo ETCC (idade média 47,8 * 4,5 DP), quatro
(66,7%) recairam ao uso do alcool. Por contraste, dos sete
alcoolistas do grupo sham-ETCC (idade média 47,4 + 9,3
DP) somente um (14,3%) recaiu. Ambos os grupos
mostraram maiores pontua¢cdes do FAB ao final do
tratamento, mas o ganho foi maior para o grupo ETCC (p =
0,06; test t independente). Complementarmente, as médias
de amplitudes das ondas positivas (P3) entre 350-700 ms
foram significativamente maiores no grupo ETCC nas areas
frontais (p < 0,05), centrais (p < 0,01) e parietais (p < 0,05)
comparado ao grupo sham-ETCC para imagens
relacionadas ao alcool ao final da intervencao.

Conclusdes: A ETCCr anddica sobre o CPFDLe parece
precipitar a recaida ao uso de 4alcool. Entretanto, a
intervencdo melhorou a fung¢do cognitiva frontal
corroborada pela maior sustentacdo da atividade do
componente cognitivo P3.

Alcoholism and the Neuromodulation induced by
Repeated Anodal Transcranial Direct Current
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Stimulation (tDCSr) Over the Left Dorsolateral Pre-
Frontal Cortex (LDLPFC): Preliminary Results

SILVA, M.C.1; KLAUSS, ]. 1; ALVES, L.G.1; FREGNI, F. 2,3;
NITSCHE, M.A. 4; NAKAMURA-PALACIOS, EM. 1. Annals of
IV International Symposium on Neuromodulation,
2012,v1, p1-37. ISBN: 978-85-65408-01-1.

1Laboratory of Cognitive Sciences and
Neuropsychopharmacology, Program of Post-Graduation in
Physiological Sciences, Health Sciences Center, Federal University
of Espirito Santo

2Laboratory of Neuromodulation, Department of Physical
Medicine & Rehabilitation and Massachusetts General Hospital,
Spauding Rehabilitation Hospital, Harvard Medical School,
Boston, MA, USA

3Berenson-Allen Center for Non-invasive Brain Stimulation,
Department of Neurology, Beth Israel Deaconess Medical Center,
Harvard Medical School, Boston, MA, USA

4Laboratory of Neuroplasticity, Department of Clinical
Neurophysiology, Georg-August-University, Géttingen, Germany.

ABSTRACT

Objectives: This was a double-blind randomized trial
assessing the effects of anodal tDCSr over the LDLPFC in
alcoholics type 1V on relapse, cognitive function and event
related potentials (ERPs).

Methods: Alcoholics allocated to sham-tDCS or real tDCS
received anodal tDCS (2 mA), or sham stimulation, applied
over the LDLPFC (20 min, 5 consecutive weeks once weekly).
The outcomes were relapses to alcohol use, ERPs, Frontal
Assessment Battery (FAB), Mini-Mental State Examination
(MMSE) and cognitive tasks (CEP-UFES 017/09,
ClinicalTrials NCT01330394).

Results: Of 19 alcoholics (18 males), 13 reached the end of
the protocol, seven from the sham-tDCS and six from the real
tDCS group. From the six subjects receiving active tDCS
(mean age 47.8 + 4.5 SD), four (66.7%) relapsed to the use of
alcohol. By contrast, from seven alcoholics receiving sham-
tDCS (mean age 47.4 + 9.3 SD) only one (14.3%) relapsed.
Both groups showed higher FAB scores at the end of the
treatment but the gain was greater for the tDCS group (p =
0.06; independent t-test). Complementary, in the ERPs the
mean amplitudes of the positive wave (P3) between 350-700
ms was significantly larger in the real tDCS group in frontal
(p < 0.05), central (p < 0.01) and parietal areas (p < 0.05) as
compared to sham-tDCS by the end of the intervention for
alcohol-related images.

Conclusions: Anodal tDCSr on the DLPFC seems to have
precipitated relapse to alcohol use. In contrast, it improved
frontal cognitive functions and in accordance sustained the
activity of the cognitive component (P3).

A3

Potenciais relacionados a eventos visuais (P3) e
atividade frontal em usuarios de cocaina-crack.

CONTI, C.L; MOSCON, J.A;; NAKAMURA-PALACIOS, EM.
Anais do v Simpdsio Internacional em
Neuromodula¢ao, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Laboratdrio de Ciéncias Cognitivas e Neuropsicofarmacologia,
Programa de Poés-Graduagdo em Ciéncias Fisioldgicas,
Universidade Federal do Espirito Santo, ES, BR.

RESUMO

Objetivo: Avaliar a funcdo frontal e os potenciais
relacionados a evento (PRE) sob o paradigma visual de
reatividade a pistas em usudarios de crack.

Métodos: Nove jovens usudrios de crack encaminhados de
um centro publico de atencdo a usudrios de alcool e outras
drogas e nove sujeitos saudaveis se voluntariaram para
este estudo. A avaliagdo clinica foi constituida pelo FAB
(breve bateria de avaliagdo frontal), Escala de Hamilton
para depressdo e ansiedade. Um breve questionario para
avaliar a fissura pelo uso do crack foi usado nos pacientes
antes e ap6s o registro do PRE. Topografia de escalpe e o
potencial cognitivo P3 foram avaliados e comparados.
Resultados: Os usuarios de crack exibiram menores
valores (p < 0.05) executivos frontais e maiores valores (p
< 0.005) para a escala de ansiedade e depressdo quando
comparados com os sujeitos saudaveis. Além disso,
usuarios de crack apresentaram uma menor (p < 0.0001)
atividade elétrica neural global durante todo o periodo do
registro eletroencefalografico. Porém, apds a promediagio
de cada categoria de estimulo, o componente P3 teve uma
laténcia significativamente menor (p < 0.05) em usudrios
de crack quando estes foram expostos a pistas do crack.
Finalmente, usuarios de crack parecem ser mais propensos
a evidenciar maior (p < 0.0001) atividade cerebral,
notadamente na regido frontal, durante o processamento
de imagens relacionadas ao crack.

Conclusdo: Embora usudrios de cocaina-crack mostrem
menor atividade cerebral global, eles parecem evocar
maior ativagdo cerebral quando precisamente e mais
rapidamente eles reconhecem pistas visuais relacionadas
ao crack.

Visual event-related potentials (P3) and frontal activity
in crack-cocaine users.

CONTI, C.L; MOSCON, J.A; NAKAMURA-PALACIOS, E.M.
Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.

Laboratory of Cognitive Sciences and Neuropsychopharmacology,
Program of Post-Graduation in Physiological Sciences, Federal
University of Espirito Santo, Vitéria, ES, BR.

ABSTRACT

Aim: To examine the frontal function and event-related
potentials (ERPs) under visual cue-reactivity paradigm in
crack-cocaine abusers.

Methods: Nine young male crack-cocaine users enrolled
from a public outpatient service and nine age-matched male
healthy subjects from research center’s neighborhood who
volunteered to participate in this study. The clinical
examination was constituted by Frontal Assessment Battery,
Hamilton Scale for Depression and Hamilton Scale for
Anxiety. A brief questionnaire to assess the craving for
crack-cocaine use was employed for patients before and
after the ERP recording. Scalp topography and P3 cognitive
potential were evaluated and compared.

Results: Young male crack-cocaine users exhibited lower (p
< 0.05) frontal executive scores and higher (p < 0.005)
depression and anxiety scale scores when compared to
healthy  subjects. Concurrently, crack-cocaine users
presented a lower (p < 0.0001) global neural electrical
activity in the whole period of the electroencephalographic
recording. However, after averaging of each stimulus
category, the P3 ERP-component emerged significantly
earlier (p < 0.05) in crack-cocaine users when they were
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exposed to crack-cocaine cues. Finally, crack-cocaine users
are more likely to show higher (p < 0.0001) brain activity,
notably in the frontal region, when processing crack-related
images.

Conclusion: Although crack-cocaine-users show lower
global brain activity, they seem to evoke higher brain
activation when they accurately and speedily recognize
crack-related cues.

A4

HIVE- Could computers someday interact directly with
the human brain?

RUFFINI, G.; SORIA-FRISCH, A; DELGADO-GARCIA, JM.;
MARQUEZ-RUIZ, |.; MERLET, I; MIRANDA, P.; WENDLING, F.
Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.

Research Engineer and Program Manager Neuroscience
Research - Starlab Consulting Division- Barcelona, Spain.

ABSTRACT

Objectives: HIVE project’s vision is to explore the potential
of non-invasive brain stimulation through transcranial
current stimulation (tCS). This constitutes a relative novel
therapeutical tool, whise extended usage is limited by the
shortcomings of current stimulation technologies.

Methods: First we improved our understanding of the
effects of stimulation at the
neuron and at the neuronal
ensemble level. Tools for
accurate stimulation of the flow
of multichannel  transcranial
currents in the human brain and
theirs manifestation as electric
fields have been developed.
Furthermore we provide neurophysiological models
describing the local effect of stimulation fields on the
cerebral cortex and the global effect on brain dynamics.
Results: Using the model of electric field distribuition we
have demonstrated the significant impact of tissue geometry
and heterogeneity on the electric field in the brain. This

shows the advantages of multi-electrode stimulation over
the traditional bipolar montage. On the other hand, the
neurophysiological model is capable of replicationg actual
evoked potentials obtained by stimulation of the rabbit’s
whiskers and, in addition, it reproduces some of the effects of
tCS in humans as recorded by EEG.

Conclusions: The HIVE project has reached its last year
having successfully completed its main goals. The developed
models clearly further the state-of-the art in tCS. This has

lead to the implementation of advanced tCS devices. The
developed models will flow into its therapeutical application

Air puff (2 Kg/om )

{ mm Anodal tDCS
B Cathodal tDCS

through the developed devices, which will be demonstrated
in the last year works.

A5

Modelo de eletroestimulagio
corrente continua em ratos Wistar
OLIVEIRA, C. 1,2,3, ADACHI, L.N.S. 1,2,3, MEDEIROS, L.F.
1,4 ,SOUZA, A.1,2,3, ROZISKY, J. R. 1,2,3, SCARABELOT,
V.L.1,3,4, SOUZA A.C. 1,2,3, FREGNI F5, CAUMO W.1,2,3,
TORRES, 1. L. S. 1,2,3. Anais do IV Simposio Internacional
em Neuromodulagdo, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

transcraniana por

1 Laboratério de Farmacologia da Dor e Neuromodulagdo:
Modelos Animais- Departamento de Farmacologia - UFRGS

2 Programa de Pés-Graduagdo em Medicina: Ciéncias Médicas -
UFRGS

3 Unidade de Experimentagdo Animal - GPPG - Hospital de
Clinicas de Porto Alegre - UFRGS.

4 Programa de Pos-Graduagdo em Ciéncias Biolégicas:
Fisiologia - ICBS UFRGS - Porto Alegre/RS-UFRGS.

5 Department of Physical Medicine & Rehabilitation - Harvard -
Boston/USA

RESUMO

Objetivo: avaliar o modelo de eletroestimulagio
transcraniana por corrente continua (ETCC) em ratos.
Metodologia: 30 ratos machos Wistar, 60 dias mantidos
em condi¢des ideais de biotério, divididos em trés grupos:
controle(C), ETCC (ET) e ETCC-Sham(ES). Os animais
controle ndo foram manipulados. O grupo ET recebeu
eletroestimulagdo por 20min e o ES, por 30s, ambos
permaneceram imobilizados por 20 minutos durante a
realizacdo da eletroestimulagdo, uma vez/dia, por 8 dias.
Testes de Von Frey(VF) e Placa Quente(PQ) foram
utilizados para avaliar hiperalgesia e alodinia
respectivamente, imediatamente e 24h apds o final do
tratamento. Andlise estatistica foi realizada por ANOVA de
uma via, considerando significativo p<0,05.

Resultados: medidas basais ndo demonstraram diferenca
significativa entre os grupos (PQ C: 3,8+0,26 ES: 3,2+0,3
ET: 3,6+0,2; VF C: 50,9+2,8 ES: 47+3,4 ET 40,8+3,7;
p>0,05). Apdés o tratamento com ETCC os animais
submetidos a ES apresentaram uma diminui¢do no limiar
de dor nos teste de placa quente e Von Frey imediatamente
(PQ C: 4,1+0,4 ES: 2,9+0,3 ET: 4,5+0,4; VF C:58,6+2,6 ES:
40,6+3,5 ET: 51,4+3,2) e 24h apés (PQ C: 3,6+0,2 ES:
2,7+0,2 ET: 3,7+0,3; VF C: 55+3 ES: 33,7+2,2 ET: 46,4 +

8




1,9) quando comparados aos grupos controle, p<0,05.
Entre os grupos ES e ET, observou-se que a hiperalgesia e
alodinia no grupo ES sdo revertidas pelas sessdes de
eletroestimulagio didria a que sdo submetidos os animais
ET persistindo por 24h.

Conclusao: A ETCC foi eficaz em prevenir diminui¢do do
limiar de dor nestes animais apresentando-se como uma
nova ferramenta na terapia da dor.

Apoio: GPPG/HCPA
0381);CNPg-CAPES.

(Dr.L.L.S., Torres-Grant-10-

Transcranial direct current stimulation (tDCS): an
animal model in wistar rats

OLIVEIRA, C. 1,2,3, ADACHI, L.N.S. 1,2,,3, MEDEIROS, L.F. 1,4
,SOUZA, A.1,2,3, ROZISKY, J. R. 1,2,3, SCARABELOT, V.L.1,3,4,
SOUZA A.C. 1,2,3, FREGNI F5., CAUMO W.1,2,3, TORRES, I. L.
S. 1,2,3. Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.

1 Laboratério de Farmacologia da Dor e Neuromodulagdo:
Modelos Animais- Departamento de Farmacologia - UFRGS

2 Programa de Pés-Graduagdo em Medicina: Ciéncias Médicas -
UFRGS

3 Unidade de Experimentagdo Animal - GPPG - Hospital de
Clinicas de Porto Alegre - UFRGS.

4 Programa de Pés-Graduagdo em Ciéncias Bioldgicas: Fisiologia
- ICBS UFRGS - Porto Alegre/RS-UFRGS.

5 Department of Physical Medicine & Rehabilitation - Harvard -
Boston/USA

ABSTRACT

Objective: evaluate an animal model of Transcranial Direct
Current Stimulation (tDCS) in Wistar rats.

Methods: 30 male Wistar rats, Sixty-day-old were used. All
animals were kept on ideal conditions of bioterium. The
animals were divided into 3 groups: control(C), tDCS(ET)
and sham-tDCS(ES). The control group was not
manipulated. The ET group received stimulation for 20
minutes and the ES group received stimulation just
30seconds, both of them were kept under immobilization for
20 minutes during the stimulation. Stimulations sessions
were carried out for 1x-day/8days. Von Frey filaments (VF)
and Hot Plate tests (HP) were used to evaluate hyperalgesia
and allodynia respectively, immediately and 24h after the
end of treatment. Statistical analysis was made by one-way
ANOVA, with p<0.05.

Results: baseline measurements not demonstrated
significant difference between groups (HP C(:3.8+0.26
ES:3.2+0.3 ET:3.6+0.2; VF (C:50.9+2.8 ES:47+3.4 ET 40.8+3.7;
p>0.05). Immediately after the end of the treatment with
tDCS the animals ET showed a decrease in threshold of pain
on HP and VF tests immediately (HP C:4.1+0.4 ES:2.9+0.3
ET:4.5+0.4; VF C:58.6+2.6 ES:40.6+3.5 ET:51.4+3.2) and 24h
after (PQ C:3.6+0.2 ES:2.7+0.2 ET:3.7+0.3; VF C(:55+3
ES:33.7+2.2 ET:46.4+1.9) when compared to control group,
p<0.05. Between ES and ET groups was observed that
hyperalgesia and allodynia in the group ES was reversed by
tDCS diary sessions that ET animals were submitted, this
result remained for 24h.

Conclusion: the tDCS was effective in prevent the decrease
of threshold of pain in these animals, becoming a new tool in
the pain therapy.

Financial Support: GPPG/HCPA (Dr.LL.S.,, Torres-Grant-10-
0381);CNPq-CAPES.

A6

Eletroestimulagao por corrente continua direta (ETCC)
reverte o efeito do estresse cronico sobre os niveis de
BDNF em medula espinhal

SCARABELOT, V.L.1,3,4, ADACHI, L.N.S. 1,2,,3, MEDEIROS,
L.F.1,4, OLIVEIRA, C.1,2,3, SOUZA, A.1,2,3, ROZISKY, J.
R.1,2,3, SOUZA, A.C.1,2,3, FREGNI, F.5, CAUMO, W.1,2,3,
TORRES, 1. L. S. 1,2,3. Anais do IV Simp6sio Internacional
em Neuromodulagdo, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.
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RESUMO

Objetivo: avaliar o efeito do estresse cronico e do
tratamento com sessdes didrias de ETCC anddica sobe os
niveis de BDNF em medula espinhal e tronco encefélico de
ratos.

Métodos: 48 ratos machos Wistar com 60 dias foram
divididos em 4 grupos: Controle(C), Estresse(S),
Estresse+ETCC(SE) e Estresse+Sham(SS). O modelo de
estresse cronico foi por restricio por 11 semanas
(1h/dia/5dias/semana). O tratamento com ETCC anddica
foi realizado por 20min/dia/8dias 500pA. As estruturas
foram analisadas por método de ELISA. Andlise estatistica
foi realizada por ANOVA de uma via seguida de teste de
Tukey, com significancia quando p<0,05.

Resultados: ap6s 11 semanas de estresse por restricdo, o
grupo S apresentou diminui¢do significativa dos niveis de
BDNF em medula espinhal em relagdo aos demais grupos
(C:78.9£6.5; S:49.9+4.2; SE:77.4+4.5; SS:67.4+3.8; ANOVA
de uma via/Tukey, p<0,05; n=5-7 por grupo). Em tronco
encefalico, os grupos S e SE apresentaram este efeito em
relacgdo ao grupo C (C:108.01£12.8; S:66.4+6.2;
SE:50.1+4.8; SS:62.9+8.8; ANOVA de uma via/Tukey,
p<0.05; n=5-7 por grupo).

Conclusdo: tratamento repetido com ETCC andédica foi
capaz de reverter a diminuicdo dos niveis de BDNF em
medula espinhal induzida por estresse cronico, mas este
efeito ndo foi observado em tronco encefélico. A exposi¢ao
ao estresse cronico altera os niveis de BDNF em medula
espinhal e tronco encefilico, ambas as estruturas
relacionadas com transmissdo de dor. E possivel sugerir
que um provavel caminho da ETCC na medula espinhas
esteja envolvido com neuroplasticidade, e a expressdo de
BDNF no SNC seja modificada por insultos como estresse.

Apoio: GPPG/HCPA
0381);CNPq-CAPES.

(Dr.L.L.S., Torres-Grant-10-




Transcranianal direct current stimulation (tDCS)
reverses chronic stress effect on BDNF levels in spinal
cord of rats
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ABSTRACT

Objective: in this study we evaluate the effect of chronic
restrain stress (CRS) and the treatment with anodal tDCS
daily session on BDNF levels in spinal cord and brainstem of
rats.

Methods: 48 male Wistar rats 60 days-old were divided into 4
groups:  control(C),  stress(S),  stress+tDCS(SE)  and
stress+sham tDCS(SS). The stress chronic model was by
restraint for 11 weeks (1h per day/5days per wk). The anodal
tDCS treatment was made for 20min/day/8days at 500uA.
Structures were analyzed by ELISA assay. Statistical analysis
was made by one-way ANOVA followed by Tukey, and it was
considered significant when p<0.05.

Results: after 11 week of restraint stress, the S group
presented a significant decreased BDNF levels in spinal cord
in relation to other groups (C:78.9+6.5; S$:49.9+4.2;
SE:77.4+4.5; $5:67.4+3.8; one-way ANOVA/Tukey, p<0.05;
n=5-7 per group); in the brainsteim, the S and SE presented
this effect in relation to C group (C:108.01+12.8; S:66.4+6.2;
SE:50.1+4.8; S5:62.9+8.8; one-way ANOVA/Tukey, p<0.05;
n=5-7 per group).

Conclusion: repeated treatment of anodal tDCS was able to
reverse the decrease BDNF levels in spinal cord induced by
chronic stress, but this effect was not observed in the
brainstem. The chronic stress exposure alters the BDNF
levels in spinal cord and brainstem, both structures related
to pain transmission. It is possible to suggest that one
probable pathway of tDCS in the spinal cord being involved
neuroplasticity, and the BDNF expression in CNS is modified
by diverse insults, like stress.

Financial Support: GPPG/HCPA (Dr.LL.S,
Torres-Grant-10-0381);CNPq-CAPES.
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Estimulag¢do Epidural por Corrente Continua sobre o
Cortex Pré-Frontal Medial facilita a memodria
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RESUMO

Diversas evidéncias vém reforcando a ideia de que a
modulagdo da excitabilidade do Cortex Pré-Frontal através
da estimulacgdo elétrica de baixa intensidade é uma técnica
promissora para (o] tratamento de doencas
neuropsiquiatricas e melhora da func¢do cognitiva.
Objetivo: Este estudo examinou os efeitos da estimulagao
epidural por corrente direta (eDCS), um método que
promove uma menor perda da corrente, possibilitando
uma estimulagdo mais focal, sobre a memoria operacional
espacial de ratos.

Métodos: Ratos wistar machos (n=23; 250 - 300 g)
previamente treinados no labirinto radial de 8 bragos, com
eletrodos de 5 mm de didmetro implantados sobre o
CPFm, foram submetidos a estimulagdo epidural por
corrente continua (eDCS) anddica (400 mA durante 11
min) (n = 9) cinco minutos antes dos testes de retardo no
labirinto radial.

Resultados: Os animais que receberam eDCS anddica
sobre o CPFm esquerdo apresentaram significativamente
um menor numero de erros quando comparados aos
animais sham apés os intervalos de retardo de 1-h (P
<0,01), 4-h (P <0,001), e 10-h (P <0,001). Adicionalmente,
a atividade locomotora geral ndo foi afetada, uma vez que
o tempo gasto em cada brago visitado ndo se alterou
significativamente pela eDCS. A andlise histolégica nao
mostrou nenhuma evidéncia de lesées neuronais no CPFm
abaixo do local estimulado.
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Conclusdes: Nossos resultados demonstraram que a eDCS
aplicada sobre o CPFm esquerdo facilita o processamento
da memdria operacional espacial em ratos, e que tais
efeitos sdo longa duragdo, uma vez que permaneceram
mesmo apos varias horas.
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Epidural direct current stimulation over the left medial
prefrontal cortex facilitates spatial working memory
performance in rats
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FREGN], F. 2,3; NAKAMURA-PALACIOS, EM. 1,*. Annals of
IV International Symposium on Neuromodulation,
2012,v1, p1-37. ISBN: 978-85-65408-01-1.

1 Laboratory of Cognitive Sciences, Program of Post-Graduation
in Physiological Sciences, Federal University of Espirito Santo,
Brazil

2 Laboratory of Neuromodulation, Department of Physical
Medicine & Rehabilitation and Massachusetts General Hospital,
Spauding Rehabilitation Hospital, Harvard Medical School,
Boston, MA, USA

3 Berenson-Allen Center for Non-invasive Brain Stimulation,
Department of Neurology, Beth Israel Deaconess Medical Center,
Harvard Medical School, Boston, MA, USA

ABSTRACT

Extensive evidence supports the notion that modulation of
PFC excitability using low intensity electrical stimulation is a
promising modality for treating neuropsychiatric diseases
and improving cognitive function.

Objective: This study examined the effects of epidural direct
current stimulation (eDCS), a method providing smaller
shunting of current and more focal stimulation, on spatial
working memory.

Methods: Male Wistar rats that were well trained in an 8-
arm radial maze and in which 5-mm round electrodes were
implanted over the left medial prefrontal cortex (mPFC)
received anodal eDCS (400 mA during 11 min) (n % 9) or
sham procedure (n % 9) five minutes before delayed tests in
the radial maze.

Results: Animals that received eDCS over the left mPFC had
significantly fewer errors in the post-delay performance on
the 1-h (P < 0.01), 4-h (P < 0.001), and 10-h (P < 0.001)
delayed tests compared with sham-treated animals. General
locomotor activity was unaffected because time spent in
each visited arm did not change significantly by eDCS. There
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was no evidence of neuronal lesions in the mPFC underneath
the eDCS.

Conclusions: Our results suggest that epidural direct
current stimulation over the mPFC facilitates spatial
working memory in rats, an effect that persisted over the
long term.
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Analgesic  effects of 4x1-Ring High-Definition
Transcranial  Direct  Current  Stimulation in
Fibromyalgia patients

VILLAMAR, M.F.; WIVATVONGVANA, P.; PATUMANOND, ].;
DATTA, A.; BIKSON, M.; PORTILLA, A.S. & FREGNI, F. Anais
do IV Simpésio Internacional em Neuromodulagdo,
2012, v1,p1-37.1SBN: 978-85-65408-01-1.

Laboratory of Neuromodulation, Spaulding Rehabilitation
Hospital and Massachusetts General Hospital, Harvard Medical
School.

ABSTRACT

Introduction and objectives: Fibromyalgia is a prevalent
chronic pain syndrome characterized by altered pain and
sensory processing in the central nervous system, which is
often refractory to multiple therapeutic approaches.

Given previous evidence supporting analgesic effects of
noninvasive brain stimulation (NBS) techniques in this
condition, this study examined the role of a novel, more focal
method of transcranial direct current stimulation (tDCS),
using the 4x1-Ring configuration of high-definition (HD)-
tDCS, on perceived pain in patients with an established
diagnosis of fibromyalgia.

Methods: In this double-blind, sham-controlled, crossover
trial, eighteen patients were randomized to undergo single
twenty-minute sessions of anodal, cathodal and sham HD-
tDCS at 2.0 milliamperes in a counterbalanced fashion. The
center electrode was positioned over the left M1. Pain and
semi-quantitative sensory assessments were performed
before and after each intervention. A multilevel regression
model was used for statistical analyses.

Figurel: 4x1-Ring High-Definition Transcranial Direct Current Stimlat[cm (HD-tDCS).
Left: Multichannel Stimulation Adaptor (L) connected to 1x1 Low-intensity DC Stimulator
(R). Right: Electrode positioning.

Results: We found that both active stimulation conditions
led to a significant reduction in perceived pain as compared
to sham. This effect was seen immediately after cathodal
HD-tDCS (p=0.012), and was evident for both anodal
(p=0.031) and cathodal (p=0.001) HD-tDCS 30 minutes after
stimulation. Effect sizes of active anodal and cathodal
stimulation were 0.36 and 0.30, respectively. In addition,
active anodal stimulation induced a significant, bilateral
increase in mechanical detection thresholds (p<0.01). The
protocols used in this study proved safe in our patient
population, and were not associated with any carryover

effects.
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Figure2: Change in perceived pain under each stimulation condition at different time
points.

Conclusions: 4x1-Ring HD-tDCS, a novel NBS technique
capable of a more focal and targeted stimulation, provides
significant reduction in perceived pain in fibromyalgia
patients as compared to sham stimulation, irrespective of
current polarity. Its effect size was comparable to that of a
single session of high-frequency rTMS (0.40). This technique
may have other important applications in research and
clinical settings, which should be further explored.
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Publicagbes Em Estimulagdo Cerebral Nao-Invasiva:
Visdo Geral De 2007 A 2011

CAVENAGHI, V.B.,; DEVIDO-SANTOS, M.; GAGLIARDI, RJ.
Anais do v Simposio Internacional em
Neuromodula¢ao, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Departamento de Neurologia, Faculdade de Ciéncias Médicas da
Santa Casa de Sao Paulo

RESUMO

Objetivos: Objetivamos mostras a distribui¢cdo de estudos
em ETCC e EMT por area da neurologia e psiquiatria pela
quantidade de trabalhos por area, em cada ano, de 2007 a
2011.

Método: Estimulacdo cerebral ndo-invasiva foi separada
em 2 temas principais: Estimulagdo trancraniana por
corrente continua (ETCC) e Estimulagdo magnética
transcraniana (EMT). EMT repetitiva foi avaliada no
segundo termo. As areas foram separadas e foram
incluidos os termos especificados abaixo, usando-os no
parametro titulo, na base de dados Pubmed, associados
aos termos: “transcranial direct current stimulation”, num
primeiro  momento, ou  “transcranial = magnetic
stimulation”. Areas: Parkinson disease; Cognition
(Including Alzheimer, dementia); Epilepsy; Pain; Tinnitus;
Major depression; Bipolar disorder; Schizophrenia
(including hallucination); Obsessive compulsive disorder;
Autism; Chemical dependence (including addiction, drug
addiction); Development disorder; Stroke; Demyelinating
diseases (including multiple sclerosis, Guillain Barré);
Aphasia; Spasticity; Neurosurgery (including brain
mapping); Side effects (including seizure); Computational
model. Foi considerada a data de publicagdo (nao
eletronica).

Resultados: Resultados sido mostrados nas tabelas 1 e 2. E
observado aumento no numero de publicagdes em
neuromodulagdo de 2007 a 2011. Em ETCC os estudos
mais prevalentes sdo em: dor, AVC e depressdao maior. Em

EMT: AVC, esquizofrenia, tinnitus e depressdo maior.
Tabela 1
tDCS and 2007)2008|2009{2010|2011| TOTAL

Aphasia

Autism

Bipolar disorder
Chemical dependence
Cognition
Computational model
Demyelinating disease
Development disorder
Epilepsy

Major depression
Neurosurgery
Obsessive compulsive disorder
Pain

Parkinson disease
Schizophrenia
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Spasticity

Stroke

Tinnitus
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Tabela 2

TMS and 2007]2008]2009|2010]2011| TOTAL

Aphasia
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Bipolar disorder
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TOTAL 48] 43| 42[ 51| e6] 250
Conclusdo: A partir dessa metodologia: as areas com
maior nimero de publicagdo nos ultimos 5 anos sdo: AVC
(59), esquizofrenia (43), dor (40) e depressdo maior (40).

Publications in non-invasive brain stimulation:

Overview from 2007 to 2011

CAVENAGHI, V.B.; DEVIDO-SANTOS, M., GAGLIARDI, R].

Annals of IV International Symposium on

Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-

o1 Department of Neurology, Faculty of Medical Sciences of “Santa
Casa de Sdo Paulo”

ABSTRACT
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Objective: We aimed to show the distribution of studies in
tDCS and TMS by area of neurology and psychiatry by the
quantity of papers per area, in each year, from 2007 to 2011.
Method: Non-invasive brain stimulation was separated in 2
main themes: transcranial direct current stimulation (tDCS)
and transcranial magnetic stimulation (TMS). Repetitive
tDCS (rtDCS) was evaluated in the first term, repetitive TMS
(rTMS) were evaluated as TMS. The areas were separated
and was included the terms specified below, searched using
them in title parameter in Pubmed database, associated
with “transcranial direct current stimulation”, in a first
moment, or  “transcranial magnetic  stimulation”,
afterwards. Areas: Parkinson disease; Cognition (Including
Alzheimer, dementia); Epilepsy; Pain; Tinnitus; Major
depression; Bipolar disorder; Schizophrenia (including
hallucination); Obsessive compulsive disorder; Autism;
Chemical dependence (including addiction, drug addiction);
Development disorder; Stroke; Demyelinating diseases
(including multiple sclerosis, Guillain Barré); Aphasia;
Spasticity; Neurosurgery (including brain mapping); Side
effects (including seizure); Computational model. The date
of publication was considered (not EPUB).

Results: Results are showed in Chart 1 and 2. It is observed
an increase in the number of publications about
neuromodulation from 2007 to 2011. In tDCS the major
prevalent studies are in: pain; stroke and major depression.
In TMS: stroke, schizophrenia, tinnitus and major

depression.
Table 1
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TMS and 2007(2008| 2009|2010 2011| TOTAL

Aphasia

Autism

Bipolar disorder
Chemical dependence
Cognition
Computational model
Demyelinating disease
D disorder
Epilepsy

Major depression
Neurosurgery
Obsessive compulsive disorder
Pain

Parkinson disease
Schizophrenia

Side effect

Spasticity

Stroke

Tinnitus

o wl=
i K=z K= 11 1 1= 1S g DY E=1 K K= I £ =21 =)

x|~|wlo|o|o|a|a|o|~]so|a|olo|o|w|o]e

w

=] 1= e e ] E=1 S =1 B BN ) =1 e =1 DN = Y =

] 1) I E=1 =2 N Y L] =1 £ N =1 e k=1 [ £=1 £=1 B ¥

[ 1= e (=1 1 E=1 K] N =1 ) Y =0 e k=1 DN E=) E=1 EN ¥

=1 =] I 30 =1 e =] 1 B =] L =1 e =1 ] Y e

wla
o ]n

TOTAL

s
o]
I
w
ey
N
[5,]
@
=
i
&
S

Conclusion: According this method: the areas with major
number of publications in the last 5 years in
neuromodulation are: stroke (59); schizophrenia (43); pain
(40) and major depression (40).
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RESUMO

Objetivo: Esta revisdo pretende obter novas perspectivas
para futuros estudos sobre tDCS através da andlise de
dados do passado, focando em seus métodos e resultados.
Métodos: Foram revisados estudos até o ano de 1998
através de pesquisa no PubMed e da lista de referéncias
dos artigos selecionados. Nés incluimos apenas estudos
ndo-invasivos em humanos, escritos em Inglés, Francés,
Espanhol ou Portugués, excluindo revisGes e meta-
analises.

Resultados: Dezenove artigos corresponderam aos nossos
cirtérios. A maioria era pequenos ensaios clinicos
randomizados e controlados com 34.9 * 54.16 individuos
com condi¢des psiquiatricas, usando apenas escalas
comportamentais e / ou observagdo clinica para avaliar a
terapia. Através, do calculo de medianas, encontramos a
intensidade da corrente de 0.33mA, e embora os eletrodos
(ativos) fossem menores, 1,26cm?, a densidade de corrente
era 19.84A/cm? consideravelmente maior do que os
atuais. O nimero médio de sessdes foi de 14, com duragao
de 4,5 horas. Quinze estudos tiveram resultados positivos,
trés ndo apresentaram melhora na condi¢do dos pacientes
e um teve 4 resultados positivos um sem melhoria
significativa. Dor de cabeg¢a e dermatite foram os efeitos
colaterais mais relatados.

Conclusdo: O estudo das primeiras publicacdes traz
perspectivas encorajadoras, como evidéncias adicionais de
seguranca usando paradigmas de estimulacdo mais longos
e outras montagens de eletrodos como o extra-cefalico.
Resultados positivos em algumas condi¢des analisadas no
passado, tais como a esquizofrenia podem ser também
investigadas.

Insights from Early Studies in Noninvasive Electric
Brain Stimulation

PELLEGRINELLI, A.1; PIOVESAN, F. X.1; SANTOS, M.M.S.A1;
MENEZES, R. B.2; ZANON, B. B.3; ALBHY, C. M.3; DABRONZO0,
M. L. D.3; DABRONZO, A. C. D.3; SANTOS, S. L.3; CASELLA, C.
B.3; FREGNI, F34. Annals of IV International
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ABSTRACT

Objective: This review aims to get new insights for future
tDCS studies by analyzing the past data focusing in its
methods and results.

Methods: We reviewed studies until 1998 by undertaking a
search in PubMed and trough the reference list from its
selected articles. We included only non-invasive human
studies written in English, French, Spanish or Portuguese,
excluding reviews and meta-analysis.

Results: Nineteen articles met our criteria. The majority
was small randomized controlled clinical trials with 34.9 +
54.16 subjects, regarding psychiatric conditions, using only
behavioral scales and/or clinical observation to evaluate the
therapy. The intensity used have a median of 0.33mA and,
although the (active) electrodes were smaller 1.26cm? the
current density was considerably higher 19.84A/cm? than
current ones. The median number of sessions was 14 with
duration of 4.5 hours. Fifteen studies had positive results,
three did not show improvements in the patients’ condition
and one found positives results in 4 diseases and no
significant improvement in 1.Headache and dermatitis were
the most reported side effects.

Conclusion: The study of early publications gives
encouraging insights such as additional evidence for safety
using longer stimulation paradigms and other electrode
montages with extra-cephalic electrode. Positive results on
some conditions analyzed in the past such as schizophrenia
can be also investigated.
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RESUMO

Introducgdo: pratica mental (PM) é um método de
treinamento cognitivo de uma atividade motora sem
desencadear a a¢do motora real, geralmente usada na
intencdo de melhorar o desempenho motor. A Estimulagio
Transcraniana por Corrente Continua (ETCC) representa
uma poderosa ferramenta capaz de modular a
excitabilidade das areas corticais envolvidas na PM.
Objetivo: avaliar o impacto da ETCC associada com a PM
sobre o aprendizado motor implicito e estabelecer em qual
das areas corticais envolvidas na formag¢do da imagem
motora a aplicagdo da ETCC poderia potencializar os
efeitos da PM.

Métodos: 10 voluntarios saudaveis foram submetidos a
um estudo experimental sham-controlado do tipo
crossover. Durante 6 sessdes, os sujeitos receberam um
treinamento mental associado a ETCC sham ou anddica
(2mA por 13 minutos) realizada sobre cértex motor
primario (M1), cortex pré-motor, d4rea motora
suplementar (AMS), cerebelo (C) ou cortex pré-frontal
dorso lateral esquerdo (CPFDLE). A aprendizagem motora
implicita foi avaliada por um avaliador cego através do
tempo de reacdo e do numero de erros na execucdo de
tarefas motoras sequenciadas.

Resultado: quando avaliado o tempo de reagdo e
comparado com a ETCC sham, os resultados indicam que a
ETCC an6édica combinada com PM  sobre AMS
e CPFDLE aumentam significativamente o aprendizado
motor implicito. No entanto, com relagdo ao nimero de
erros, a melhora da fun¢do motora s6 foi observada
quando a ETCC excitatdria foi aplicada sobre o cerebelo.
Conclusao: os resultados sugerem que os efeitos da ETCC
associada a PM sobre a aprendizagem motora implicita sdo
dependentes da area cortical estimulada.

Palavras-chave: Pratica mental, estimulacdo
transcraniana por corrente continua, aprendizagem
motora implicita.

Effects of Transcranial Direct Current Stimulation
associated with mental practice on implicit motor
learning
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ABSTRACT

Introduction: mental practice (MP) is a cognitive method of
motor activity training without triggering an actual motor
action, usually used to improve motor performance.
Transcranial direct current stimulation (tDCS) is a powerful
tool capable of modulating the excitability of cortical areas
involved in the MP. Purpose: to evaluate the effects of tDCS
associated with the MP on implicit motor learning and to
establish which of the cortical areas involved in motor
control is able to potentiate the effects of MP.

Methods: 10 healthy volunteers underwent a sham-
controlled crossover experiment. For 6 sessions, subjects
received mental training combined with either sham or
anodal tDCS (2mA for 13 min) on the primary motor cortex
(M1), premotor cortex, supplementary motor area (SMA),
cerebellum (C) or left dorsolateral prefrontal cortex
(DLPFC). The implicit motor learning was assessed by a
blinded evaluator using the serial reaction time and number
of errors in execution of sequential motor tasks.

Results: As regards reaction time, when compared to sham
tDCS, the findings indicate that anodal tDCS combined with
MP on SMA and DLPFC significantly increase the implicit
sequence-specific motor learning. Evaluating the number of
errors, the improvement of motor function was observed
only when tDCS was applied on the cerebellum.

Conclusion: the results suggest site-specific effects of mental
practice combined with tDCS on implicit motor learning.
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Keywords: Mental practice, transcranial direct current
stimulation, implicit motor learning.
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RESUMO
Objetivos: Dor cronica é o resultado da neuroplasticidade
maladaptativa. Possiveis alteragdes maladaptativas na
excitabilidade cortical motora podem ser avaliadas pela
estimulacdo magnética transcraniana (TMS). O BDNF
exerce um importante papel na modulacdo da plasticidade
sinaptica do sistema nervoso central, e é, também, um
neuromediador da hiperalgesia e da sensibilizagdo central
espinhal. Os objetivos deste estudo foram responder a
duas perguntas: (i) A excitabilidade do cértex motor esta
relacionada ao mecanismo fisiopatogénico da dor?; (ii)
Existe relacdo entre os niveis séricos de BDNF e
excitabilidade cortical motora na dor?

Métodos: Foram recrutadas 43 mulheres com idades entre
19 e 75 anos com Sindrome Dolorosa Miofascial (SDM) e
Osteoartrite de Joelho (AO). Os parametros corticais foram
avaliados pelo TMS. O nivel de dor pela Escala Analégica
Visual (EAV) e o Limiar de Dor a Pressdo (LDP) pelo
algometro.

Resultados: a desinibigdo cortical motora, apresentada
pelo periodo silente cortical (CSP) e inibicdo intra-cortical
(IIC), ndo é determinada pelos mecanismos
fisiopatogénicos da dor (P> 0,05 em todas correlagdes).
Em mulheres mais jovens (<45 anos) o aumento no nivel
de BDNF esta relacionado com a melhora da dor, enquanto
que em mulheres mais velhas ocorre o inverso.

Conclusdo: O nivel de BDNF no soro est4 correlacionado
com o nivel de dor. Essa relacdo é dependente da idade.
Nossos achados podem abrir uma nova abordagem para
entender a relagdo entre BDNF, excitabilidade do cértex
motor e nivel de dor em mulheres com dor cronica.
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ABSTRACT

Objectives: Chronic pain is the result of maladaptive
neuroplasticity. Possible maladaptive changes in the motor
cortex excitability can be assessed by transcranial magnetic
stimulation (TMS). BDNF exerts an important role of
regulator of neuronal excitability and modulator of synaptic
plasticity in the central nervous system, as well as a
neuromediator of hyperalgesia and spinal central
sensitization. This study aimed answer two questions: (i) Is:
the motor cortex excitability related to ohysiopathogenic
mechanism of pain?

Methods: it was recruited 43 women aged 19 to 75 years
with  Myofascial Pain  Syndrome (MPS)and knee
Osteoarthritis (OA). The cortical parameters were evaluated
by TMS. The pain level was assessed by Visual Analogue
Scale (VAS) and the Pain Pressure Threshold by algometer.
Conclusion: BDNF serum level is correlated with pain level.
This relationship is age-dependent. Our findings can open a
new approach to understand the relationship between
BDNF, motor cortex excitability and pain level in women
with long-term chronic pain.
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RESUMO

Objetivo: Apatia é o sintoma neuropsiquidtrico mais
comum na Doenga de Alzheimer (DA), mas sem nenhum
tratamento efetivo até o momento. Nds investigamos os
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efeitos da ETCC anddica repetida sobre o CPFDL esquerdo
na apatia na DA moderada num ensaio clinico
randomizado, duplo-cego e sham-controlado.

Métodos: Quarenta pacientes com DA moderada foram
randomizados para receber ETCC anédica (5x7 cm2, 2 mA,
durante 20 min) sobre o CPFDL esquerdo (n=20, idade
média 79.4+7.1 anos) ou sham-ETCC (n = 20, mean age
81.6+8.0) aplicados em dias alternados por duas semanas.
A Escala de Apatia foi aplicada no inicio do estudo, apoés a
62 sessdo de ETCC e uma semana apds. A fungdo cognitiva
foi avaliada pelo ADAS-Cog; sintomas neuropsiquiatricos e
sobrecarga do cuidador pelo Inventario Neuropsiquiatrico;
depressdo pela escala de Cornell. Efeitos adversos foram
investigados. Os dados foram analisados através de analise
de covaridncia para medidas repetidas corrigidas para a
linha de base, considerando estatisticamente significante
um alfa de 0.05.

Resultados: A mudan¢a na Escala de Apatia no grupo
ETCC foi de -1,95 (CI95%: -3,49 a -0,41) e -2,05 (CI95%: -
3,68 a-0,42) no grupo sham-ETCC. Nado foram encontradas
diferencas quando foram considerados todos os pontos na
avaliacdo de apatia ou cogni¢do, assim como nas outras
medidas clinicas (depressdo, sintomas neuropsiquiatricos
ou sobrecarga do cuidador), exceto para efeitos adversos
menores, tais como queimacgdo (p=0.03) e formigamento
(p=0.003), que foram relatadios mais frequentemente nos
pacientes que receberam ETCC.

Conclusdo: ETCC anddica repetida sobre o CPDL esquerdo
foi ineficaz para tratar apatia ou disfunc¢do cognitiva na DA
moderada.
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ABSTRACT

Aim: Apathy is the most common neuropsychiatric symptom
in Alzheimer’s disease (AD) but with no effective treatment
so far. We examined the effect of repeated anodal tDCS over
the left DLPFC on apathy in moderate AD in a randomized,
double-blind, sham-controlled trial.

Methods: Forty patients with moderate AD were
randomized to receive anodal tDCS (5 x 7 cm2, 2 mA, during
20 min) over the left DLPFC (n = 20, mean age 79.4+7.1
years) or sham-tDCS (n = 20, mean age 81.6+8.0) applied
every other day over two weeks. Apathy Scale was scored at
baseline, after six sessions of tDCS and one week later.
Cognitive  function — was  scored by  ADAS-Cog;

neuropsychiatric symptoms and caregiver burden by
Neuropsychiatric Inventory; depression by Cornell Scale.
Adverse effects were searched. Data was analyzed by
repeated-measures analysis of covariance corrected for
baseline, considering alpha of 0.05 for statistical
significance.

Results: Changes in the Apathy Scale in the tDCS group was
of -1.95 (95%CI: -3.49 to -0.41) and of -2.05 (95%CI: -3.68 to
-0.42) in the sham-tDCS group. There were no differences
when considering all time points of apathy or cognitive
examination, and also in other clinical measurements
(depression, neuropsychiatric symptoms or caregiver
burden), except for minor side effects such as burning (p =
0.03) and head tingling (p = 0.003) reported more
frequently by patients receiving tDCS.

Conclusion: Repeated anodal tDCS over left DLPFC was
ineffective to change apathy or cognitive dysfunction in
moderate AD.
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RESUMO

Objetivos: A sindrome dolorosa miofascial (SDM)
caracteriza-se pela presenca de nddulos hipersensiveis em
musculos ou fascias responsaveis pela dor em 30% a 85%
dos pacientes. Intervencdes terapéuticas classicas
apresentam sucesso limitado e, assim, investigacdo de
novas técnicas de diagnoéstico e tratamento torna-se
imperativa. Dentre as potencias técnicas cita-se a
estimulacdo magnética transcraniana (TMS), que por meio
de pulsos magnéticos transcranianos controlados podera
permitir avangos no conhecimento fisiopatoldgico e
terapéutico. O objetivo deste estudo foi verificar a
correlagdo entre estimulo térmico prolongado induzido
pelo teste quantitativo sensorial (QST) com parametros de
excitabilidade cortical [facilitacdo intracortical-FI, inibigao
intra-cortical-IT e periodo silente-PS] induzidos por pulsos
magnéticos provocados pela TMS.

Métodos: Foram avaliados 17 pacientes adultos (13
mulheres e 4 homens), com diagnéstico de SDM do
complexo-cérvico-cranio-facial. O  diagnéstico  foi
estabelecido por especialista a partir de critérios clinicos
padronizados. A média + (SD) de idade, de escolaridade e
dos escores de dor na escala analogo-visual de 10 cm
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foram  respectivamente:  46,15+9,33; 14,31%5,45;
7,34+2,06.

Resultados: O coeficiente de correlagdo de Pearson (r)
entre a tolerancia ao estimulo termo-algésico prolongado e
FI prévia ao QST foi -0,53 (P<0,05) e apds foi 0,67
(P<0,001). A média+DP dos escores de FI antes do
estimulo com o QST foi (1,30+0,69) e apds (1,58+0,89). O
estimulo com o QST determinou variagdo significativa na
média da FI t (-2,193; p=0,046). Conclusao: a facilitagao
intracortical aumentou apds a aplicagdo do estimulo com o
QST, demonstrando que a hiperalgesia provocada pelo

estimulo  termo-algésico prolongado potencializou
possiveis mecanismos que amplificam a percepgio
dolorosa.
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ABSTRACT

Objectives: The myofascial pain syndrome (SDM) is
characterized by the presence of nodules in muscles
hypersensitive or fasciae responsible for pain in 30% to 85%
of patients. Classical therapeutic interventions have limited
success and therefore investigation of new diagnostic
techniques and treatment becomes imperative. Among the
technical potential there is transcranial —magnetic
stimulation (TMS), which through controlled transcranial
magnetic  pulses may allow advances in  of
pathophysiological and therapeutic knowledge. The
objective of this study was to investigate the correlation
between painful prolonged stimulus induced by thermal
quantitative sensory testing (QST) with parameters of
cortical excitability [intracortical facilitation-Fl, intra-
cortical inhibition-IT, and silent period-PS] induced by
magnetic pulses caused by TMS.

Methods: We evaluated 17 adult patients (13 women and 4
men) with a diagnosis of SDM of complex cervico-
craniofacial. The diagnosis was established by a specialist
from standardized clinical criteria. The mean # (SD) of age,
education and pain scores on the visual analog scale of 10
cm were respectively: 46.15+9.33, 14.31+5.45, 7.34+2.06.
Results: The Pearson correlation coefficient (r) between
tolerance to thermal prolonged stimulation and FI prior to
the QST was -0.53 (p<0.05) and after was 0.67 (p<0.001).
The mean + SD of FI scores before stimulation with QST was

(1.3040.69) and after was (1.58+0.89). The stimulus with
QST determined significant variation in mean of FI t (-2.193,
p=0.046). Conclusion: intracortical facilitation increased
after stimulus with QST, showing that hyperalgesia induced
by thermal painful prolonged stimulation led to potentiation
of possible mechanisms that amplify pain perception.
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ABSTRACT

Background:  Parkinson’s  disease  (PD) is a
neurodegenerative disease characterized by gradual
impairment of cognitive and motor symptoms. Transcranial
direct current stimulation (tDCS) is a powerful
neuromodulatory technique that has shown to improve
working memory task performance (Boggio et al, 2006) and
motor function (Fregni et al, 2006) in patients with PD
when applied over the dorsolateral prefrontal cortex
(DLPFC). The aim of this study was to investigate whether
prolonged stimulation of the DLPFC produced clinically
meaningful changes in affective and cognitive function
without worsening motor function.

Objectives: 1.Determine whether adjunct treatment with
anodal tDCS of the DLPFC in patients with PD can enhance
cognitive and affective function as compared to PD patients
receiving sham tDCS. 2.Assess the effects of repeated
sessions of anodal tDCS to the DLPFC on motor function in
subjects with PD who are receiving optimized dopaminergic
treatment for motor symptoms.

Methods: In this double-blind, sham-controlled, RCT,
patients with a diagnosis of PD and were randomized to
receive 10 consecutive sessions of either anodal tDCS over
the left DLPFC, or anodal tDCS over the right DLPFC or sham
tDCS. All patients had a total of 13 visits, including: 1
baseline visit, 10 consecutive stimulation sessions, and 2
follow-up visits at 4 and 8 weeks post-tDCS stimulation.
Results were analyzed by paired t-test with Stata-12IC.
Results and Conclusions: Preliminary results suggest that
in patients with PD, 10 consecutive sessions of anodal tDCS
over the left or right DLPFC enhance cognitive and affective
function with no improvement or worsening of motor
function when compared to sham. Although it was a low
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powered study, we found some significant differences
between baseline and follow up values in Beck Depression
Inventory and Trail Making Test ( p < 0.05). Additionally, the
statistical trend in the other cognitive and behavioral tests
shows that enhancement of cortical excitability may have a
direct impact on cognitive and affective functioning.
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RESUMO

Objetivo: Investigar se o tratamento por ETCC é capaz de
reverter a hiperalgesia induzida pelo

estresse cronico por restricdo (ECR), e se ha alteragdo nos
niveis de corticosterona e interleucina 13 em soro e TNFa
em hipocampo.

Métodos: 41 ratos machos Wistar com 60 dias de vida
foram divididos em 2 grupos: Controle(C) e Estresse(E). O
grupo E foi submetido ao modelo de ECR
(1h/dia/11sem/5dias/sem) para o estabelecimento da
hiperalgesia e alodinia, demonstrados pelos testes de placa
quente e von Frey. Apés os animais foram divididos em 4
grupos: controle(C), estresse(E), estresse+ETCC(EE) e
estresse+SHAM(ES) e a ETCC anddica ou sham foi aplicada
por 20minutos/8dias e os testes foram repetidos. Os
animais foram mortos por decapitagdo, o sangue e as
estruturas retiradas e congeladas em freezer -80°C. As
medidas foram realizadas por ELISA.

Resultados: O modelo de ECR foi efetivo em produzir
hiperalgesia e alodinia. Ap6s 8 dias de tdcs anddica, o teste
da placa quente demonstrou efeito anti hiperalgésico
imediatamente apd6s a ultima sessdo (C:5.00+0.49s;
E:2.80£0.24s; ES: 2.75+0.25s; EN:4.77£0.61s; ANOVA de
uma via/Tukey’s test, P=0.000), ja o teste de Von Frey
demonstrou efeito anti alodinico somente 24h apds a
ultima sessdo (C:65.9+3.28g; E:47.04+2.59g;
ES:48.57+3.80g; EN:63.26%3.62g; ANOVA de uma
via/Tukey’s test, P=0.000). Houve diminui¢do significativa
nos niveis de TNFa em hipocampo no grupo EN em relagio
aos demais grupos (C:128,7+28,6; E:126,7+13;
ES:123,2+5,2; EN:52,5+2. ANOVA de uma via/ Tukey’s test,
P<0,05).

Conclusao: Estes resultados sugerem que a ETCC reverte a
hiperalgesia induzida pelo ECR e diminui os niveis de TNFa
em hipocampo.

Reversal of Chronic Stress-Induced Pain by Transcranial
Direct Current Stimulation (tDCS) in an Animal Model
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Boston, MA.

ABSTRACT

Objective: Investigate whether tDCS can reverse the specific
behavioral effects of chronic stress in the pain system, and
also those indexed by corticosterone and interleukin 1f3
levels in serum and TNFa levels in the hippocampus, in a
well-controlled rat model of chronic restraint stress (CRS).
Methods: 41 adult 60-day-old male Wistar rats were
divided into two groups: control and stress. The stress group
was exposed to CRS (1h/day/11weeks/5days/week) for the
establishment of hyperalgesia and mechanical allodynia as
shown by the hot plate and von Frey tests respectively. Rats
were then divided into 4 groups: control(C), stress (S),
stress+sham tDCS(SS) and stress+tDCS(SN). Anodal or sham
tDCS was applied for 20 minutes/day over 8 days and the
tests were repeated. Then, the animals were killed and blood
collected and hippocampus removed forELISA testing.
Results: This model of CRS proved effective to induce
chronic pain, as the animals exhibited hyperalgesia and
mechanical allodynia. The hot plate test showed an
analgesic effect immediately after the last session of tDCS
(C:5.00+0.49s; S:2.80+0.24s; SS:2.75+0.25s; SN:4.77+0.61s;
one-way ANOVA/Tukey’s test, P=0.000), and the von Frey
test, an anti-allodynic effect 24h after the last tDCS session
(C:65.9+3.28g; $:47.04+2.59g; 55:48.57+3.80g;
SN:63.26+3.62g; one-way ANOVA/Tukey’s test, P=0.000).
There was a significant decrease in hippocampal TNFa
levels (C:128,7+28,6; S:126,7+13; SS:123,2+5,2; SN:52,5+2.
One-way ANOVA/ Tukey’s test, P<0,05).

Conclusion: These results support the notion that tDCS
reverses the detrimental effects of chronic stress on the pain
system and decreases TNFa levels in the hippocampus.
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Objetivos: Dor cronica miofascial é uma doenga
debilitante que causa sofrimento e interfere na qualidade
de vida e na capacidade funcional para atividades diarias. E
acompanhada de maior incidéncia de sintomas
depressivos, ansiosos e pensamentos catastroéficos sobre a
vida. Sobretudo é a principal causa de busca ao servigo de
saude de atengdo primdria. O objetivo deste estudo foi
verificar a correlagdo entre pensamento catastroéfico,
limiares termoalgésicos e tolerancia maxima a dor em
pacientes com dor cronica miofascial.

Métodos: Foram avaliados 17 pacientes adultos (13
mulheres e 4 homens) com diagnéstico de sindrome
dolorosa  miofascial do  complexo-cérvico-cranio-
mandibular. A dimensio do pensamento catastréfico sobre
dor foi realizada através da Pain Catastrophising Scale
(PCS) (dominios ruminativo, desesperanca e
magnificacdo). Os limiares termoalgésicos e a tolerancia
maxima a dor foram avaliados pelo Quantitative Sensory
Testing (QST).

Resultados: A média + DP de idade, escolaridade e VAS
foram respectivamente 46,15+9,33; 14,31%5,45;
7,34+2,06. O limiar de dor ao calor e a tolerancia ao
estimulo termo-algésico apresentaram coeficiente de
correlagdo de Spearman (p) 0,64 (P<0,05) e 0,69 (P<0,05),
respectivamente, em relagdo ao subgrupo desesperanca da
PCS.

Conclusdo: Os limiares térmicos de dor e a tolerancia a
dor de pacientes com dor cronica miofascial
demonstraram correlagio moderada a forte com o
dominio desesperanca da escala de pensamento
catastrofico, reforcando a hipdtese que os componentes
psicofisicos da dor estdo associados ao nivel de
catastrofismo sobre dor.

Institui¢cdes de Fomento: CAPES; FIPE - HCPA.
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ABSTRACT

Objectives: Chronic myofascial pain is debilitating disease
that causes suffering and interferes with the quality of life
and functional capacity for daily activities. It is
accompanied by higher incidence of depressive symptoms,
anxiety and catastrophic thoughts about life. Particularly it
is the main cause of seeking of health primary care service.
The aim of this study was to investigate the correlation
between catastrophic thinking, pain thresholds and pain
tolerance in patients with chronic myofascial pain.
Methods: We evaluated 17 adult patients (13 women and
4 men) diagnosed with myofascial pain syndrome of
cervical craniomandibular complex. The extent of

catastrophic thinking about pain was assessed by
Catastrophising ~ Pain  Scale  (PCS) (ruminative,
hopelessness and magnification areas). Pain thresholds
and pain tolerance were assessed by Quantitative Sensory
Testing (QST).

Results: A mean * SD age, education and VAS were
respectively 46,15 * 9,33; 14,31 + 5;45 and 7,34 * 2,06.
The pain threshold and the pain tolerance showed
Spearman correlation coefficient (p) 0.64 (P <0.05) and
0.69 (P <0.05), respectively, with to the hopelessness area
of PCS.

Conclusion: The pain threshold and pain tolerance in
patients with chronic myofascial pain showed moderate to
strong correlation with the hopelessness area of the PCS,
reinforcing the hypothesis that components of
psychophysical pain are associated with the level of
catastrophism on pain.

+
+
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RESUMO

Introducao: a evidéncia neurofisiolégica da excitabilidade
do cértex occipital na migranea é bastante controversa.
Aplicando estimulagdo magnética transcraniana (EMT) no
cortex visual, hiper e hipoexcitabilidade tém sido
relatadas.

Objetivo: o objetivo do presente estudo foi analisar a
excitabilidade do cortex visual de pacientes com migranea
através da avaliacdo do limiar de fosfeno (LF) induzido
pela EMT e comparar com o de individuos saudaveis.
Métodos: os limiares de fosfeno de seis pacientes jovens
com migranea (idade média: 22,5 = 0,5; 5 mulheres),
diagnosticados de acordo com os critérios da Sociedade
Internacional de Cefaleia (International Headache Society,
[HS), foram comparados com os de seis individuos
saudaveis (idade média: 22,6 + 1,6; 5 mulheres), sem
relato de migranea no passado.

Resultados: foi detectado que os niveis de limiar para
fosfenos foram menores (p <0,01) em pacientes com
enxaqueca (52,67% * 2,8 da capacidade maxima do
estimulador) quando comparado com os do grupo controle
(69,5% = 7,9).

Conclusao: os resultados do presente estudo confirmam a
ocorréncia de hiperexcitabilidade nos pacientes e
suportam a hipdtese de uma excitabilidade aumentada no
cortex occipital de pacientes com migranea.

Palavras-Chave: migranea, estimulagdo
transcraniana, cértex occipital, fosfenos.

magnética

Visual cortex hyperexcitability in Migraine patients
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ABSTRACT

Introduction: neurophysiologic evidence for excitability of
occipital cortex in migraine is so far controversial. Applying
transcranial magnetic stimulation (TMS) in the visual
cortex, hyper- and hypo-excitability have been reported.
Purpose: the aim of the present study was to analyze the
visual cortex excitability in migraine patients by assessing
TMS-induced phosphene threshold and comparing them
with healthy subjects.

Methods: phosphene thresholds from six young migraine
patients (mean age: 22.5 # 0.5; 5 females), diagnosed
according to the International Headache Society (IHS)
criteria, were compared to six healthy subjects (mean age:
22.6 + 1.6; 5 females), with no migraines in the past.
Results: we detected that threshold levels for phosphenes
were lower (p<0.01) in migraine patients (52.67% * 2.8 of
maximal stimulatior output) when compared to control
(69.5% * 7.9).

Conclusion: our results confirm the occurrence of a visual
cortex hyperexcitability in patients and add to the growing
body of evidence in support of occipital cortex
hyperexcitability in migraine patients.

Keywords: migraine, transcranial magnetic stimulation,
occipital cortex, phosphenes.
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RESUMO

Objetivo: Relatar os resultados obtidos com um protocolo
de estimulagdo transcraniana realizada em associa¢do com
o treino de marcha em esteira em uma crianga com atraso
do desenvolvimento neuropsicomotor.

Relato do caso: Trata-se do relato do caso de uma crianga
do sexo feminino, com trés anos e oito meses e diagndstico
de malformacdo de Arnold-Chiari I e redugido significante
da espessura da substdncia branca parieto-occipital.
Realizou dez sessdoes de ETCC (1mA), no cdrtex motor
primdario. Por ndo apresentar marcha independente sem
apoio optou-se por realizar a ETCC associada ao treino de
marcha. A estimulagio foi realizada durante 20 minutos de
caminhada na esteira (2.0-2.5 km/h), seguido de 20
minutos de treino de marcha no solo. Constatou-se
melhora no desenvolvimento motor (subescala motora
fina antes 23 e apds 25; subescala motora grossa antes 32
e ap6s 41) e cognitivo (subescala cognitiva antes 21 e ap6s
28), mensurada por meio da Escala Bayley de
Desenvolvimento Infantil. Houve diminui¢do da oscilacdo
média do centro depressdo, nos sentidos anterio-posterior
(239,2-146,5mm) e médio-lateral (177,4-149,2mm).

Apresentou aumento da cadéncia (106-123
passos/minuto), do comprimento do passo (0.16-0,23m),
da largura do passo (0.09-0.14m) e da velocidade da
marcha com apoio (0,2-0.5m/s). Iniciou ortostatismo sem
apoio e a troca de passos sem apio (10 passos).

Conclusdo: Apesar de ser um relato de caso, e melhora
espontanea ser possivel, a magnitude de mudanga
associado a uma refratariedade de melhora com o treino
de marcha isolado sugere que a associagdo dos dois
tratamentos teve uma contribui¢do importante para esses
resultados.

Transcranial direct current stimulation combined with
treadmill  training in child with  delayed
neuropsychomotor development

GRECCO, L.A.C.G; MENDONCA, M.; VIEIRA, G.V.P.; ZANON, N.;
OLIVEIRA, CS.; FREGNI, F. Annals of IV International
Symposium on Neuromodulation, 2012, v1, p1-37.
ISBN: 978-85-65408-01-1.

ABSTRACT

Objective: This paper reports the results of transcranial
direct current stimulation (TDCS) performed in combination
with treadmill training in a child with delayed
neuropsychomotor development.

Case report: A female child aged three years eight months
with a diagnosis of Arnold-Chiari I malformation and
significant reduction in the thickness of the parieto-occipital
white matter underwent 10 sessions of TDCS (1mA) in the
primary motor cortex. As the child did not have independent
gait without support, the decision was made to perform
TDCS in combination with gait training. TDCS was
performed for 20 minutes of walking on a treadmill (2.0-2.5
km/h), following by 20 minutes of gait training on the
ground. An improvement in motor development was
observed (fine motor subscale pre-intervention: 23; post-
intervention: 25; gross motor subscale pre-intervention: 32;
post-intervention: 41) and cognitive development (cognitive
subscale pre-intervention: 21; post-intervention: 28),
determined using the Bayley Infant/Toddler Development
Scale. A reduction in mean oscillation of the center of
pressure was found in the anteroposterior (239.2 to 146.5
mm) and mediolateral (177.4 to 149.2 mm) directions.
Increases occurred in cadence (106 to 123 steps/minute),
step length (0.16 to 0.23 m), step width (0.09 to 0.14 m) and
gait velocity with support (0.2 to 0.5 m/s). The child
initiated the standing position and the exchange of steps (10
steps) without support.

Conclusion: Although spontaneous improvement in the
present case report is possible, the magnitude of the changes
and the lack of improvement using gait training alone
suggest that the combination of both treatments made an
important contribution to the findings.
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RESUMO

Objetivos: A patofisiologia da dependéncia quimica esta
relacionada a mudangas funcionais e estruturais no
sistema nervoso do paciente. Assim, o presente trabalho
realizara revisdo sistemdatica da literatura, objetivando
investigar os resultados de diferentes técnicas ndo-
invasivas de estimula¢do cerebral, como a estimulagio
transcraniana por corrente cntinua (ETCC) e a estimulagdo
magnética transcraniana (EMT), no tratamento dos
diversos tipos de dependéncia quimica.

Métodos: Foi realizada revisio sistematica da literatura,
utilizando-se os bancos de dados do Medline e Embase.
Foram utilizados como termos de pesquisa: (1)
"transcranial”, (2) "stimulation", (3) "alcohol", (4)
"tobacco”, (5) "smoking"; (6) "nicotine", (7) "cacaine"; (8)
"cravisng". O periodo do estudo compreendeu da primeira
data disponivel até 16/06/2012. Os critérios de
elegibilidade dos artigos foram os seguintes: trabalhos
originais, estudos clinicos escritos em inglés, espanhol e
portugués, que utilizaram técnicas ndo-invasivas de
estimulacdo cerebral no tratamento da dependéncia
quimica.

Resultado: Dos 122 artigos, 14 estudos (n = 302
pacientes) foram selecionados para andlise. Oito artigos
investigaram tabagismo, trés estudaram alcoolismo, um
avaliou dependéncia a cocaina e outro a maconha.
Considerando as técnicas de intervencdo, dez estudos
avaliaram os efeitos da EMT e quatro estudaram os efeitos
da ETCC. Os resultados, de modo geral, foram favoraveis,
reduzindo fissura nos diferentes contextos estudados,
demostrando que a ETCC e a EMT sio técnicas seguras no
tratamento da dependéncia quimica.

Conclusdo: Os estudos tém mostrado resultados
favoraveis do uso de ETCC e EMT no tratamento de
dependéncia quimica, destacando seu potencial para o uso
clinico.

Techniques of Non-invasive Brain Stimulation in the
Treatment of Addiction: A systematic Review

SILVA, M.E; SHIOZAWA, P.; CORDEIRO, Q.; BRUNONI, A.R.
Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.

ABSTRACT

Background: The issue of substance related disorders is a
complex miultifactorial matter related to functional and
structural changes in nervous system. It is a major concern
of public health and therapeutic strategies are limited. Non-
invasive brain stimulation techniques, such as transcranial
direct cranial stimulation (tDCS) and transcranial magnetic
stimulation (TMS), might be helpful in the treatment of this
disorder. Our aim was to adress all available clinical studies
on the topic.

Methods: Systematic review on electronic database Medline
and Embase with key search terms:(1)“transcranial”; (2)
“stimulation”; (3) “alcohol”; (4) “tobacco”; (5) “smoking”;(6)
“nicotine”;(7) “cocaine”; (8) “craving” from the first date
available to 06/16/2012. Our elegibiliy criteria were
original, clinical studies written in English, Spanish or
Portuguese using NIBS.

Results: Of 122 articles, 14 studies (n=302 patients) were
finally selected for our review. Eight trials assessed tobacco

related disorders, three alcohol, one studied cocaine-related
disorders and one cannabis. Considering intervention
techniques, ten trials evaluated the effects of TMS and 04
studied the effects of tDCS. Outcomes assessed were mainly
related to craving.

Discussion: The reviewed studies are randomized clinical
trials, mainly on tobacco users, a more prevalent disorder
than cocaine, canabis or alcohol. Overall results were
favorable regarding all active groups mainly for craving
reduction. TMS and tDCS are neuromodulation techniques
more commonly studied given the incipiency of other
therapeutical strategies.

Conclusion: There were reported safety for every trial with
minor collateral effects, highlighting the feasibility of these
techniques.
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RESUMO

Objetivos: Revisar o uso e impacto de ECNI em pacientes
com Doenga de Alzheimer (DA).

Métodos: Pesquisa em banco de dados PUBMED até Junho
2012: "Electric Stimulation” OR "Brain Stimulation" OR
"Transcranial Magnetic Stimulation"[Mesh] OR "Deep
Brain Stimulation"[Mesh] AND “AD”. Critérios de
elegibidade: artigos originais escritos na lingua inglesa.
Excluiram-se dados replicados, outros temas, revisdes,
estudos com animais e relatos de casos.

Resultados: Tratamento com EMTr resultou em efeitos
significativos na compreensdo auditiva de sentencas.
Melhoras significativas no ADAS-cog foram observadas.
ETCC sobre CPFDL e CTE elevou a memoéria de
reconhecimento e uma tarefa de memoéria de
reconhecimento visual. Quatro estudos utilizaram HFS e
LFS, sem efeitos significativos no ritmo circadiano em
repouso. HFS ndo beneficiou o desempenho
neuropsicolégico em pacientes com DA leve a moderada.
EPNMD ndo demonstrou melhorias clinicas no
funcionamento  cognitivo. Pacientes demonstraram
melhora ou estagnagdo da fungdo cognitiva apds um ano
de terapia com ENV. Dois ensaios abertos seguido de um
ano de ECP com onze portadores de DA sugeriram
melhorias e/ou retardo no declinio cognitivo, aumento do
metabolismo cerebral de glicose e sua associagdo com
melhores resultados na cogni¢do global, memoria e
qualidade de vida. Observou-se elevagdo nos
funcionamentos cognitivo e comportamental seguidos de
tratamento com REAC.

Conclusdo: Técnicas de neuromodulagio sdo promissoras
no tratamento da DA, todavia estudos maiores sdo
necessarios.

Non-invasive brain stimulation for Alzheimer’s disease:
a systematic literature review
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ABSTRACT

Objectives: To review the results of NIBS and its impact in
patients with Alzheimer's disease (AD).

Methods: We searched into Pubmed database until June
2012: "Electric Stimulation” OR "Brain Stimulation” OR
"Transcranial Magnetic Stimulation"[Mesh] OR "Deep Brain
Stimulation"[Mesh] AND “AD”. Eligibility criteria: original
research written in English. We excluded replicated data,
other topics, reviews, animal studies and case reports.
RESULTS: Four studies used CES: high or low frequency
showed no significant effects on the circadian rest-activity
rhythm. HF-CES didnt have a beneficial influence on
neuropsychological performance, behavior or mood. Five
studies used rTMS: HF-rTMS applied to the DLPFC improved
action naming in all AD patients and neuropsychological
scores in mild to moderate AD’s patients. Results show a
significant  effect of rTMS on auditory sentence
comprehension and improvement for the ADAS-cog scores.
Two open trials followed eleven AD patients at one year of
DBS suggested improvements and/or slowing in cognitive
decline, increased cerebral glucose metabolism and its
association with better outcomes in global cognition,
memory and quality of life. tDCS improve recognition
memory and a visual recognition memory task over DLPFC
and LTC. RMNS didn't improve cognitive functioning.
Improvement of cognitive and behavioral/psychiatric
functioning following REAC was found. Most patients
showed an improvement or no decline in cognitive function
after one year of VNS.

Conclusion: NIBS have shown promise in treating AD,
although larger studies are needed.
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RESUMO

Objetivo: O presente estudo tem como objetivo analisar os
efeitos da modulagdo do cortex pré-frontal dorso lateral
esquerdo através da estimulagdo transcraniana com
corrente direta continua (ETCC) em pacientes
dependentes de nicotina.

Métodos: Foram randomizados 18 pacientes dependentes
para receber estimulacdo falsa ou ETCC ativos (ETCC
anddica no CPFDL esquerdo e catddica em regido supra-

orbital direita). Os pacientes foram submetidos a cinco
sessOes de aplicagdo de corrente constante de 1mA em
dias consecutivos com duracdo de 20 minutos cada uma.
Em cada paciente foi aplicado a Structured Clinical
Interview for DSM Disorders (SCID), um Questionario da
Histoéria Tabagistica , Escalas de Avaliagdo Visual Analdgica
(EVA) de Motivagdo e Fissura além de Cartdo de
Automonitoramento para controle do nimeros de cigarros
fumados.

Resultados: dos 18 pacientes avaliados 45%  que
receberam estimulacdo verdadeira conseguiram parar de
fumar contra 22% dos pacientes de estimulacdo falsa,
houve uma maior redugdo da fissura medida na Escala
Analégica Visual nos pacientes que receberam estimulagio
verdadeira em comparacdo com 0s pacientes de
estimulagdo falsa.Todos os pacientes reduziram o nimero
de cigarros sendo que a redugdo do nimero de cigarros foi
maior nos pacientes de estimulagdo verdadeira em
comparacgdo com os de estimulagdo falsa.

Conclusdes: apesar de serem resultados preliminares,
observou-se que a ETCC é uma técnica segura e que pode
atuar aumentando as chances de pacientes dependentes de
nicotina cronicos a se absterem do tabaco. Entretanto
consideramos que um numero maior de pacientes é
necessario para comprovar a significancia clinica destes
achados, bem como estudos adicionais.

Effects of modulation of pre-frontal cortex by

transcranial Direct currente stimulation in nicotine-

dependent patients

BRANGIONI, M.C.V.5.1; NETO, ].P.B.2; FREGNI, F.3; GOMES,
K.G.P.1; BALDO, L.T.1 ; SEIXAS, F. 1; ABDALLA, P.1; SCALCO,
M.G.S. 1; COELHO, R.C.C.M. 1; BARROS, R.B.1. Annals of IV
International Symposium on Neuromodulation, 2012,
vl1, p1-37. ISBN: 978-85-65408-01-1.
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Boston, USA.

ABSTRACT

Objective: This study aims to analyze the effects of
modulation of prefrontal dorsolateral left by stimulation
with transcranial direct current continuous (tDCS) in
nicotine-dependent patients.

Methods: 18 patients were randomized to receive
stimulation false or active tDCS (anodal tDCS in the DLPFC
left and cathode on the right supra-orbital region). The
patients underwent five sessions of applied constant current
of 1ImA on consecutive days with a duration of 20 minutes
each. In each patient was administered the Structured
Clinical Interview for DSM Disorders (SCID), a Questionnaire
of Smoking History , Visual Analogue Rating Scales (VAS),
Motivation and Fissure and Card for controlling self-
monitoring of the number of cigarettes smoked .

Results: Of 18 patients evaluated 45% who received real
stimulation successfully stopped smoking compared with
22% of patients false stimulation, there was a greater
reduction in craving measured Visual Analog Scale in
patients who received real stimulation compared with
patients false stimulation. All patients have reduced the
number of cigarettes and the reduction in the number of
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cigarettes was higher in patients who received real
stimulation compared to the stimulation false.

Conclusions: Although results are preliminary, it was
observed that the tDCS  safe technique that can act
increasing the chances of chronic nicotine-dependent
patients to abstain from tobacco. However we believe that a
larger number of patients is necessary to prove the clinical
significance of these findings and additional studies.
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RESUMO

Introducao e Objetivo: varios estudos tém sugerido que o
cerebelo tem um papel crucial no aprendizado motor.
Nesse estudo, um delineamento cruzado (crossover),
controlado e randomizado foi usado para investigar os
efeitos da modulagdo cerebelar induzida pela estimulagio
transcrania por corrente continua (ETCC) sobre o
aprendizado motor implicito.

Métodos: o desempenho no teste de reagdo serial (TRS)
foi analisado em 15 voluntérios saudaveis (idade média:
23,1 +1,35) apds ETCC anddica (1 mA, 13 min), catédica (1
mA, 9 min) e sham aplicada sobre o hemisfério cerebelar
direito. Um indice de variabilidade foi calculado para cada
individuo da diferenca da média do tempo de reagdo dos
blocos pseudorandomizados pelos blocos randomizados
do TRS.

Resultados: comparado com a estimulagdo sham, o tempo
de reagdo e a taxa de erros no TRS diminuiram apds a
ETCC catédica, mas o mesmo ndo ocorreu apods a
estimulagdo anddica.

Conclusdo: foi observado no presente estudo que a
depressdo da excitabilidade cerebelar melhora a
aprendizagem motora e que a ETCC é uma técnica ndo-
invasiva util capaz de modular a excitabilidade do cerebelo
e melhorar o desempenho do motor.

Palavras Chaves: Estimulagdo Transcraniana por
Corrente Continua, Cerebelo, Aprendizado Motor.

Efects of cerebellar transcranial diret -current
stimulation on motor learning

MELLO, M.; CASTRO, R.; FOERSTER, A.; ROCHA, S.; MONTE-
SILVA, K. Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-

01-1.
Applied Neuroscience Laboratory of Federal University of
Pernambuco, Recife, Brazil

ABSTRACT

Introduction and Purpose: several studies have suggested
that the cerebellum plays a crucial role in motor learning.
Here, we used a repeated measures, randomized complete

crossover to investigate the effects of cerebellar modulation
induced by transcranial direct current stimulation (tDCS) on
implicit motor learning.

Methods: the performance of a serial reaction time task
(SRTT) was examined in 15 healthy subjects (age mean: 23.1
+ 1.35) after anodal (1mA, 13 min), cathodal (1mA, 9 min)
and sham tDCS applied over right cerebellar hemisphere. An
index of variability was calculated for each subject from the
difference of reaction time (RT) mean pseudorandom blocks
by random block of SRTT.

Results: Compared to noncurrent stimulation condition,
reaction time and error rate in the SRTT decreased after
cathodal tDCS, but no after anodal stimulation. Conclusion:
we reported the depression of cerebellar excitability
improves the motor learning and concluded that tDCS is a
useful non-invasive technique capable of modulation
cerebellar excitability and enhance motor performance.

Key words: Transcranial direct current stimulation,
cerebellum, motor learning
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RESUMO

Objetivo: Um estudo prospectivo, randomizado, sham-
controlado com 4 semanas de follow-up foi realizado para
avaliar o efeito da estimulacdo magnética transcraniana
repetitiva (EMTr) de baixa frequéncia associada a
fisioterapia sobre a espasticidade do membro superior
(MS) apds acidente vascular encefalico (AVE).

Métodos: Vinte pacientes com AVE crénico foram
divididos aleatoriamente em dois grupos: grupo EMT
(n=10, idade média:57,4+12,0; 6 homens) e grupo controle
(n=10, idade média:64,6%6,8; 7 homens). O grupo EMT
recebeu EMTr (1Hz, 1500 pulsos, 90% do limiar motor do
musculo primeiro interésseo dorsal) sobre o cértex motor
primario do hemisfério nao afetado, 3 dias/semana e
fisioterapia. O grupo controle recebeu estimulagdo ficticia
e fisioterapia. Escala modificada de Ashworth (EMA) dos
flexores do punho e a se¢do do MS da Escala de Fugl-Meyer
(MS-FM) foram realizadas antes, apds tratamento e apds
follow-up. Uma diferen¢a clinicamente importante (DCI)
foi considerada com uma redug¢do 21 na EMA e com um
aumento = de 4,75 nos escores MS-FM.

Resultados: Em relagdo a EMA, o grupo EMT apresentou
significativamente mais pacientes com DCI apds o
tratamento (90%) e no follow-up (70%) do que o grupo
controle (30% apds o tratamento e 30% apds follow-up).
Nenhuma difereng¢a entre os grupos foi observada com
relacdo ao numero de pacientes que tiveram DCI minima
para a MS-FM ap6s o tratamento (50% vs. 50%, grupo
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EMT e controle respectivamente) e no follow-up (50% no
grupo EMT vs. 40% no grupo controle).

Conclusdo: Espasticidade do MS pds AVE, mas ndo a
fungdo motora, pode ser melhorada com EMTr associada a
fisioterapia.

Efficacy of Repetitive Transcranial = Magnetic
Stimulation (rTMS) combined with physical therapy on
decreasing upper-limb post stroke spasticity

GALVAO, S.; BORBA, R,; MONTEIRO, M.; PINEL, L.; LUCENA,
N, CABRAL, M.E; MONTE-SILVA, K. Annals of IV
International Symposium on Neuromodulation, 2012,
vl1, p1-37. ISBN: 978-85-65408-01-1.

Applied Neuroscience Laboratory, Federal University of
Pernambuco, Recife, Brazil

ABSTRACT

Objective: a prospective, randomized, sham-controlled trial
with 4-weeks follow-up was performed to assess the effect of
low-frequency repetitive transcranial magnetic stimulation
(rTMS) combined with physical therapy on upper-limb (UL)
post stroke spasticity.

Methods: Twenty chronic stroke patients were randomly
assigned into one of two groups: TMS group (n=10; mean
age: 57.4#12.0; 6 males) and control group (n=10; mean
age: 64.6+6.8; 7 males). The TMS group received 10 sessions
of rTMS (1Hz, 1500 pulses, 90% of motor threshold of first
dorsal interosseous muscle) on the primary motor cortex of
the non-affected side, 3 days per week and physical therapy.
The control group received sham stimulations and physical
therapy. Modified Ashworth scale (MAS) of wrist flexors and
the UL portion of the Fugl-Meyer Scale (UE-FM) were
performed before, after treatment and after 4-weeks follow-
up. A clinically important difference (CID) was defined as
reduction 21 of MAS score and as increase > 4.75 points of
UE-FM scores.

Results: As regard to MAS, the TMS group had significantly
more CID patients after treatment (90%) and follow-up
(70%) than the control group (30% after treatment and
30% after follow-up). No difference between groups was
found with regard to the number of patients who had
minimal CID for UP-FM after treatment (50% vs. 50%, TMS
and control group respectively) and after follow-up (50% in
TMS group vs. 40% in control group).

Conclusion: UL post stroke spasticity but no motor function
can be improved using rTMS combined with conventional
physical therapy.
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RESUMO

Antecedentes: técnicas de neuromodulagdo tém sido
gradativamente mais utilizadas na neuropsiquiatria apesar
de resultados clinicos distintos. A presente revisao
englobou duas estratégias distintas: VNS (estimula¢do do
nervo vago) e TNS (estimulagio do nervo trigémeo).
Ambas as técnicas sdo inovadoras e tem demonstrado
resultados promissores para diferentes situagdes.
Métodos: revisdo sistematica de artigos indexados no
medline e embase conforme previsto pelo guideline
prisma para artigos tratando da questdo do CNS e
disturbios neuropsiquiatricos.

Resultados e discussdo: de um total de 383 referéncias,
incluiram-se 09 artigos de TNS. Os achados foram
comparados com aqueles encontrados em 17 estudos de
revisdo de VNS. Em relacdo ao TNS, 4 estudos eram pré-
clinicos e 5 eram clinicos. Todos os trabalhos foram open-
label com pequenas amostras (um total de 44 pacientes),
uma questdo que pode ter diminuido a validade externa
dos estudos. Em relagdo ao VNS, apesar do maior nimero
de clinical trials em comparagdo aos artigos de tns, sua
qualidade metodoldgica era baixa.

Conclusdo: intervengdes com énfase em CNS tem sido
progressivamente estudadas. VNS é uma estratégia mais
robusta com resultados positivos para depressio e
epilepsia apesar de maiores riscos e custos em
comparacdo ao tns, que carece de maiores resultados
clinicos. Ambas as estratégias podem ser ferramemtas
Uteis para a otimizagdo do tratamento de diferentes

disturbios neuropsiquiatricos, apesar de resultados
limitados no cendrio cientifico atual.
Cranial Nerve Stimulation for neuropsychiatric

disorders: current scenario and future possibilities -
SYSTEMATIC REVIEW

SHIOZAWA, P.1; SILVA, M.E1; SENCO, N. M.1; RAZA, R1;
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ABSTRACT

Background: Neuromodulation techniques have been
increasingly used in neuropsychiatry, although the clinical
results are mixed. We aimed to review two interventions
focused on cranial nerve stimulation: “trigeminal nerve
stimulation” (TNS) and “vagus nerve stimulation” (VNS).
Both techniques, although incipient, have shown promissing
results, opening paths for further research in different
clinical situations. Our aim was to systematically review
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cranial nerve stimulation, comparing the findings of a more
established technique (VNS) vs. a novel technique (TNS).
Methods: Systematic review on Medline and Embase as
foreseen in PRISMA guidelines on studies assessing
interventional CNS and neuropsychiatric disorders.

Results: Of 383 references initially found, we included 09
TNS studies in the TNS analysis. We compared these findings
with results found in 17 comprehensive VNS studies.
Regarding TNS, there were preclinical (n=4) and clinical
studies (n=5). All clinical data were based upon open label
studies, with small samples (total of 44 patients for clinical
studies), an issue that diminished the external validity of the
results, and therefore reflects a still modest impact of TNS in
current clinical practice. Considering VNS, although there
were more clinical trials than TNS, their methodological
quality was low.

Conclusion: Interventions focusing on cranial nerve
stimulation are a growing field in current neuroscientific
scenario. VNS is a more established technique with positive
results in depression and epilepsy, although with higher
risks and financial costs as compared to TNS, which is a
nonexpensive promising intervention that warrants further
investigation. To conclude, TNS and VNS can be useful tools
for optimizing neuropsychiatric treatment; although current
results are still limited, especially for TNS.
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RESUMO

Antecedentes: diferentes técnicas de estimulagdo cerebral
ndo invasiva (ECNI) como a ETCC podem ser estratégias
relevantes para lidar com dificuldades comumente
associadas ao tratamento psicofarmacolégico. As técnicas
de ECNI visam aumentar as taxas de resposta clinica e
minimizar efeitos deletérios e dificuldades do tratamento
como a questdo da aderéncia e efeitos colaterais. Neste
cendrio, estudos de neuroimagemm tem sistematicamente
avaliado parametros morfofisiolégico relacionados a

estratégias de neuromodula¢do, com resultados acerca de
efeitos bioldgicos relevantes.

Método: revisdo sistematica de acordo com o protocolo
previsto pelo grupo cochrane através do guideline prisma,
avaliando estudos de neuroimagem e sua relagdo com
técnicas de ETCC.

Resultados: nossa pesquisa inicial evidenciou um total de
114 artigos publicados em revistas indexadas no pubmed.
Apb6s andlise com base nos critérios de elegibilidade e
construto de validade, um total de 11 artigos foram
selecionados para revisdo (n=122 pacientes). Todos os
estudos focavam avaliagdes de neuroimagem envolvendo
parametros neurofisiol6gicos em voluntarios submetidos a
ETCC.

Discussdo: estudos de neuroimagem tem avaliado
sistematicamente modificagoes neurofisiodgicas
relacionadas a ETCC. Discutimos no presente trabalho de
revisdo como incorporar os achados de estudos modernos
de neuroimagem em relagdo a ETCC com énfase em sua
relevancia clinica e nas possibilidades de adequacdo das
técnicas de neuromodulagdo com base em diferentes
achados neurobiolégicos.

Conclusdo: achados neurofisiolégicos de diferentes
estudos tem guiado parametros de interven¢do em
protocolos de pesquisa. Estudos mais amplos poderao
contribuir para a consolidagio da ETCC e outras
estratégias de neuromodulacgio.

Palavras-chave:
Neuroimagem

ETCC, Estimulagdo Transcraniana,
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ABSTRACT
Background: Non-invasive brain stimulation (NIBS)
techniques, such as transcutaneous direct current

stimulation (tDCS) might aid to overcome current
difficulties in the treatment of neuropsychiatric disorders
related to pharmacotherapy. Such techniques aim to
increase response and remission rates, minimize adverse
effects and increase treatment adherence. In this scenario,
advances in neuroimaging techniques have been
progressively used to assess functional and structural basis
of neuromodulation strategies, providing relevant data on
biological effects of such techniques

Methods: Our systematic review was conducted according
to the recommendations of the Cochrane group, and the
present report follows PRISMA guidelines on studies
assessing interventional tDCS and neuroimaging techniques.
Results: Our initial search yielded a total of 114 articles
published in Pubmed indexed journals. After title and
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abstract content evaluation based on eligibility criteria and
construct of validity analysis, a total of 11 articles were
finally reviewed (n=122 subjects). All studies were focused
on physiological assessments regarding neuroimaging
techniques of health voluntiers.

Discussion: Neuroimaging studies have systematically
adressed the issue of physiological modifications related to
neuromodulation strategies such as tDCS. We discuss the
cutting-edge challenging issue of how to incorporate
different neuroimaging findings towards the improvement
of therapeutical strategies such as tDCS as well as the
current impact of these neurophysiological parameters over
research protocols.

Conclusion: Several neurophysiological results have been
guiding intervention parameters in current
neuromodulation research. Further studies will contribute
to the consolidation of tDCS and other novel therapeutical
approaches.

Key words: tDCS, trasncranial stimulation, neuroimaging
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RESUMO

Antecedentes: ETCC é uma estratégia de neuromodulacdo
baseada na aplicagdo de uma corrente elétrica fraca no
escalpe através do uso de eletrodos (anodo e catodo). Uma
quantidade suficiente de corrente elétrica é capaz de
penetrar o cranio e modificar o potencial de disparo
neuronal, estimulando ou inibindo diferentes regides
cerebrais de acordo com a polaridade do eletrodo e
caracteristicas fisioldgicas locais. Sessdes diarias de ETCC
por periodos de 5 a 15 dias tem sido sistematicamente
investigadas como uma nova estratégia terapéutica em
diferentes protocolos de pesquisa com resultados
favoraveis.

Método: reportamos o caso de um paciente do sexo
masculino, 31 anos, com esquizofrenia, submetido a
sessdes diarias de ETCC durante dez dias. O paciente
apresenta vitiligo desde a infancia e, apesar de tratamento
dermatoldgico prévio, ndo havia terapéutica dermatolégica
no momento.

Resultados: durante as sessdes de ETCC, o paciente
apresentou discreta hipermemia ndo dolorosa no sitio de
estimulacdo anddica (area de despigmentagdo). Ndo houve
outras manifestagdes clinicas como parestesia, calor ou
dor durante o follow-up inicial ou tardio. Avaliagdo

dermatoldgica foi feita antes e apds cada sessdo de ETCC e
tardiamente no seguimento.

Discussdo: reportamos a seguran¢a de um protocolo de
etcc para paciente com vitiligo. Apesar dos resultados
serem limitados a um tnico caso, é relevante reportar os
presentes achados de que sessdoes repetidas de
estimulacdo anodal de etcc em 4area de lesdo de vitiligo
foram bem toleradas e ndo induziram outras lesdes de
pele.

Conclusdo: com os crescentes estudos em ETCC,
avaliagdes continuas em relacdo a seguranca e efeitos
colaterais sdo necessarias para garantir maior
entendimento das possibilidades terapéuticas,
principalmente em cendrios desafiadores como a presenca
de comorbidades dermatolégicas.

Safety of repeated transcranial Direct Current
Stimulation (tDCS) in impaired skin: a case report
SHIOZAWA, P.1; ENOKIBARA, M.S.1; RAZA, R.1; CORDEIRO,
Q.2; BRUNONI, A.R3; FREGNI, F4. Annals of IV
International Symposium on Neuromodulation, 2012,
vl1, p1-37. ISBN: 978-85-65408-01-1.

1MD; Psychiatric Department - Santa Casa Medical School - Sdo
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2MD, PhD, Associate Professor, Head of the Psychiatric
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3MD, PhD - Center for Clinical Research - University Hospital -
Universidade de Sdo Paulo - Brazil; Assistant Physician

Santa Casa Medical School - Sdo Paulo - Brazil;

4MD, MHS, PhD, Associate Professor of Neurology - Harvard
Medical School; Head of Laboratory of Neuromodulation

and Center of Clinical Research Training - Harvard University

ABSTRACT

Background: Transcranial Direct Current Stimulation
(tDCS) is a neuromodulatory technique based on the
application of a weak, direct electric current via two or
more electrodes (anode and cathode) over the scalp.
Sufficient amount of current can penetrate the skull and
modify neuronal spontaneous firing, leading to increased or
decreased cortical excitability according to the polarity of
stimulation and other local baseline characteristics. Daily
tDCS sessions over a period of 5 to 15 weekdays have been
increasingly investigated as a novel therapeutical strategy
for different neuropsychiatric disorders with, in some cases,
promising outcomes.

Methods: We report a 31-year-old, male, patient with
schizophrenia underwent ten-daily tDCS sessions. He has
had generalized vitiligo since childhood and, in spite of
previous treatment, no current dermatological follow-up
was being carried out.

Results: During tDCS, patient presented a discrete, non-
painful erythema over the anode (depigmentation site) but
not the cathode (normal pigmentation). No other clinical
alteration such as parestesia, heating or pain was presented
during long-term follow-up. Skin was constantly checked
before and after each session and the patient was also
inquired during the follow-up regarding skin status.
Discussion: We report the safety of tDCS protocol in a
patient with vitiligo lesion. Although our results are limited
to one case report only it is important to report that in this
case repeated anodal tDCS applied in an area with vitiligo
was well-tolerated and did not induce any skin lesion.
Conclusion: Given the growing use and testing of tDCS,
continuous assessment and reporting of local adverse effects
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are still warranted especially in conditions with increased
risk of skin lesions such as in dermatologic conditions, skin
burns and previous skin damage

The authors declare no conflict of interest for the current manuscript. There
are no ties to activities that could inappropriately influence the authors
participation and comittment to the present work. No relevant financial
relationships are present and the professional affiliation are the ones above
explicit, with mainly academical purposes.

A28

Revisdo dos estudos sobre percepc¢ao de faces com uso
de técnicas de neuromodulagio

REGO, G. G.; RAMOS, D. N. M. F.; EGITO, J. H. T.; MARQUES,
L. M.; BOGGIO, P. S. Anais do IV Simpésio Internacional em
Neuromodula¢do, 2012, v1, p1-37. ISBN: 978-85-
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RESUMO

A compreensdo das bases neurobiolégicas da percepgdo de
faces humanas deu-se tipicamente por investigagdes com
técnicas de neuroimagem e de eletroencefalografia. Essas
técnicas apresentam boa resolu¢do espacial e temporal,
respectivamente, mas nao permitem o estabelecimento de
relagdes causais, o que é possivel com o uso de técnicas de
estimulagdo cerebral.

Objetivo: Este trabalho tem como objetivo apresentar uma
revisdo de literatura sobre estudos em percep¢do de faces
com uso de ferramentas de neuromodulag3o.

Método: Foi realizada pesquisa bibliografica nas bases
Scopus e Pubmed utilizando e fazendo cruzamento entre
0s seguintes descritores: neurostimulation,
neuromodulation, transcranial direct current stimulation,
transcranial magnetic stimulation, face perception, face
processing.

Resultados: encontrou-se 16 artigos com inicio em 2004,
dos quais 14 utilizaram estimulagdo magnética
transcraniana e 2 utilizaram estimulagdo transcraniana
por corrente continua, focando 13 &reas corticais, como
cortex pré-frontal medial e lateral, vértex, cértex motor
primario, cértex somatosensorial, sulco temporal superior,
cortex temporal lateral superior, drea témporo-parietal,
areas occipitais especificas e cerebelo. Verificou-se a
existéncia de dois eixos tematicos norteadores das
pesquisas: processamento de faces, com 9 artigos, e
reconhecimento de expressdes faciais, com 8 estudos.
Conclusdo: as técnicas de neuromodulagdo ajudam a
elucidar de maneira causal o processamento neural na
percepgao de faces e expressoes faciais. Em sua maioria, os
estudos corroboram com a teoria de sistemas neurais
independentes no processamento de informacdes estaticas
e mutaveis da percepgdo facial, assim como a existéncia de
sistemas complementares na percep¢do de faces, com a
participacdo de areas motoras, somatosensoriais e pré-
frontais em conjunto com &reas occipitas e temporais ja
bem estudadas e estabelecidas.

Apoio: CNPq e MackPesquisa

Literature review of studies on face perception using
neuromodulation techniques.
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M.; BOGGIO, P. S. Annals of IV International Symposium
on Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Social and Cognitive Neuroscience Laboratory- Mackenzie
Presbyterian University

ABSTRACT

The understanding of the neurobiological basis of human
faces perception is typically given by investigations with
neuroimaging  and  electroencephalography.  These
techniques have good spatial and temporal resolution,
respectively, but do not allow the establishment of causal
assumptions, which is possible with the use of brain
stimulation techniques.

Objective: This paper aims to present a literature review on
studies in face perception using neuromodulation
techniques.

Methods: a literature search was performed in Pubmed and
Scopus databases using the following descriptors:
neurostimulation, neuromodulation, transcranial direct
current stimulation, transcranial magnetic stimulation, face
perception, face processing.

Results: it was found 16 articles beginning in 2004, of which
14 used transcranial magnetic stimulation and 2 used
transcranial direct current stimulation, focusing on 13
cortical areas, such as the medial and lateral prefrontal
cortex, vertex, primary motor cortex, somatosensory cortex,
superior temporal sulcus, superior lateral temporal cortex,
temporo-parietal area, specific occipital areas and
cerebellum. It was found two guiding themes of research:
face processing, with 9 articles, and recognition of facial
expressions, with 8 studies.

Conclusion: neuromodulation techniques help to elucidate
in a causal way the neural processing in the facial and
expression perceptions. For the most part, studies
corroborate with the theory of independent neural systems
in the processing of invariant and changeable aspects of
faces, as well as the existence of complementary systems in
the face perception, with the participation of motor,
somatosensory and prefrontal areas in conjunction with
occipital and temporal areas already established and well
researched.
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Redu¢io da Amplitude do Reflexo H do Membro
Superior Espastico Pds-Acidente Vascular Encefalico
com Estimulacio Magnética Transcraniana Repetitiva
Associada a Fisioterapia
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RESUMO

Introducao e Objetivo: reflexo-H encontra-se exacerbado
em pacientes com espasticidade poés-acidente vascular
encefdlico (AVE) cronico. Um estudo prospectivo,
randomizado, placebo-controlado com 4 semanas de
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follow-up foi realizado para examinar se estimulagio
magnética transcraniana repetitiva (EMTr) de baixa
freqiéncia associada a fisioterapia poderia reduzir a
amplitude do reflexo-H do nervo mediano.

Métodos: Dezesseis pacientes com AVE cronico foram
aleatoriamente divididos em dois grupos: grupo EMT (n=8;
idade média:60,0+8,5) e grupo controle (n=8; idade
média:65,3+7,3). O grupo EMT recebeu 10 sessdes de
EMTr (1Hz, 1500 pulsos, 90% do limiar motor de repouso
do musculo primeiro interésseo dorsal) sobre o cértex
motor primdario ndo afetado, 3 dias/semana e fisioterapia.
O grupo controle recebeu estimulos ficticios e fisioterapia.
A relagdo Hmax/Mmax foi calculada dividindo a amplitude
méaxima da onda H pela a da onda M, realizado antes
(baseline), apds tratamento e apdés follow-up.

Resultados: EMTr associada a fisioterapia modificou a
amplitude da razdo H/M, como revelado pela ANOVA
mostrando uma interac¢do significativa de tratamento x
tempo (F = 4.35; p=0.03). Teste t mostrou que a razdo da
amplitude de H/M foi reduzida (p=0,014) ap6s EMTr real
(30,0%%12,4), mas ndo EMTr ficticia (13,6%+35,4) apds 4
semanas de follow-up em comparacdo como baseline.
Nenhum efeito significativo foi observado na amplitude da
razdo H/M entre o baseline e apds o tratamento em ambos
0S grupos.

Conclusdo: EMTr associada a fisioterapia pode ser
benéfica na reducdo da amplitude do reflexo-H do nervo
mediano no membro superior espastico poés-acidente
vascular encefalico.

Reduction of H-reflex Amplitude of Post-Stroke Spastic
Upper Limb With Repetitive Transcranial Magnetic
Stimulation Combined With Physical Therapy

BORBA, R; GALVAO, S.; PINEL, L.; LUCENA, N.; BORBA, P,
MONTE-SILVA, K. Annals of IV International Symposium
on Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Applied Neuroscience Laboratory, Federal University of
Pernambuco, Recife, Brazil

ABSTRACT

Introduction and Objective: H reflex is exaggerated in
chronic post-stroke spastic patients. Here a prospective,
randomized, sham-controlled trial with 4-weeks follow-up
was performed to examine whether low-frequency repetitive
transcranial magnetic stimulation (rTMS) combined with
physical therapy could be beneficial in reducing median
nerve H-reflex amplitude.

Methods: Sixteen chronic stroke patients were randomly
assigned into two groups: TMS group (n=8; mean age:
60.048.5) and control group (n=8; mean age: 65.3+7.3). The
TMS group received 10 sessions of rTMS (1Hz, 1500 pulses,
90% of motor threshold of first dorsal interosseous muscle)
on the primary motor cortex of the non-affected side, 3 days
per week and physical therapy. The control group received
sham stimulations and physical therapy. The Hmax/Mmax
ratio was calculated by dividing the maximal amplitude of
the H wave by that of the M wave before (baseline), after
treatment and after follow-up.

Results: rTMS combined with physical therapy changed
H/M amplitude ratio, as revealed by ANOVA showing a
significant interaction of time x treatment (F = 4.35;
p=0.03). Test t showed that H/M amplitude ratio was
decreased (p=0.014) following real (30.0%+12.4) but not
sham rTMS (13.6% +35.4) after 4 weeks follow-up in

comparison to baseline. No significant effect was observed
on H/M amplitude ratio between baseline and after
treatment in both groups.

Conclusion: rTMS combined with physical therapy can be
beneficial in reducing median nerve H-reflex amplitude of
post-stroke spastic upper limb.
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RESUMO

Objetivo: O objetivo principal foi revisar de forma
sistematica a literatura referente ao uso das técnicas de
neuromodulagdo e sua aplicabilidade nos transtornos
alimentares. As estratégias terapéuticas utilizadas até o
presente momento sdo limitadas, apesar da gravidade
infligida pela doenca. O uso de terapia farmacologica ainda
é inconclusiva em termos de eficacia, porquanto
psicoterapia é a base do tratamento atual.

Método: Pubmed, Embase, Webscience e Scopus foram
revisadas até a data de Julho/2012. A busca inicial resultou
em 29 artigos. Nao foi feita nenhuma restricdo em termos
de data da publicagdo e das palavras-chave utilizadas para
busca. Os artigos incluidos deveriam ter a técnica aplicada
detalhada, e o critério diagndstico de inclusdo descrito de
forma apropriada. Os artigos selecionados foram
analisados na integra e somente 11 preencheram critérios
de inclusao.

Resultado: “Desejo por comida” e atos purgativos foram
avaliados na Bulimia Nervosa ambos com diminui¢do de
66,7%. Na Anorexia Nervosa o resultado avaliado variou
consideravelmente entre os artigos, mas foi observada
melhora em um ou mais dos critérios: “sensacdo de
preenchimento”, preocupagdo com forma/corpo e
aumento do IMC.

Conclusao: Dada a falta de uniformidade entre a aferigao
de resultados, ndo foi possivel conduzir uma metanalise.
Devido ao pequeno numero das amostras, resultados
conflitantes e falta de padronizagio a validagio das
técnicas utilizadas foi dificultada. E necessario que mais
pesquisas sejam feitas para avaliar a eficicia das técnicas
utilizadas para os transtornos em questdo e parametros de
entrevista e padronizagdo da andlise de resultados deve
ser endossada.

Neuromodulation techniques and eating disorders: A
Systematic review

ROSAMARIA RAZA1; PEDRO SHIOZAWAI; MAILU
ENOKIBARA DA SILVA1; QUIRINO CORDEIRO JUNIORZ2;
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ABSTRACT

Objective: The aim was to critically revise in a systematic
way the literature regarding neuromodulation techniques as
a possible approach for treating eating disorders. Despite
its gravity, therapeutic strategies are limited. Psychotherapy
is considered the pillar stone of treatment, and
pharmacological treatments still are inconclusive in terms of
its degree of efficiency.

Method: Pubmed, Embase, Webscience and Scopus
databases were searched until July/2012.That search yieled
29 references. There was no restrain in the terms used for
search and no publication date limit was established.
Articles included needed to have both the technique detailed
and the eating disorder diagnosed accordingly. The
remaining articles were analyzed in full-text and only 11
fulfield criteria.

Results: Craving and purging were the primary outcomes
assessed in studies with Bulimia Nervosa, and decrease was
observed in (66,7%) for both. In Anorexia Nervosa outcome
assessment varied considerably, but all articles observed
improvement either in one of the criterias: “feeling full”,
concern with shape/body, increase of BMI.

Conclusion: Given the lack of uniformity among
measurements to assess the outcomes evaluated, no meta-
analysis was carried. The terms used to evaluate the primary
outcomes changed considerably and no definition was used
in order to establish a standard interviewing process. The
small samples studied and general conflicting results
increased the difficulty of analyzing the real impact of the
techniques applied. In order to validate neuromodulation as
a tool in the treatment of eating disorders, more structured
parameters of interview and standardized outcome
assessment should be endorsed.
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Correlagiao entre o ciclo menstrual e caracteristicas
espectrais do EGG em pacientes com migrianea e
controles saudaveis
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RESUMO

Introducao: a evidéncia neurofisiolégica da excitabilidade
do cértex occipital na migranea é bastante controversa.
Estudos anteriores mostraram que alguns parametros da
atividade cerebral espontanea variam durante o ciclo
menstrual em paralelo com as mudangas nos niveis

hormonais. Estas alteracdes podem ser capazes de
desencadear crises de enxaqueca em mulheres com
migranea.

Objetivos: o objetivo do presente estudo foi investigar
uma possivel correlacdo entre as caracteristicas espectrais
dos registros de eletroencefalograma (EEG) no coértex
occipital com o ciclo menstrual em pacientes com
migranea e individuos saudaveis.

Métodos: o EEG de cinco mulheres com migranea (idade
média: 22,4 + 0,5), diagnosticadas de acordo com os
critérios da Sociedade Internacional de Cefaléia
(International Headache Society, IHS), foi comparado com
o de 5 mulheres saudaveis (idade média: 22,6 + 1,8), sem
migranea no ultimo ano.

Resultados: nossos resultados mostram uma correlagao
positiva entre a fase do ciclo menstrual e o poder da onda
alfa no coértex occipital, para as mulheres com enxaqueca
(R?=0,8; p=0,04) e ndo para as saudaveis (R%*=0,577;
p=0,308).

Conclusdo: os achados do presente estudo sugerem que a
alteragdo hormonal do ciclo menstrual modifica as
caracteristicas espectrais do EEG no coértex occipital,
alterando o poder da onda alfa. Isto pode estar associado
com o aumento da frequéncia de ataques de migranea
durante o ciclo menstrual.

Palavras-chave: migranea, EEG, ritmo alfa, cortex visual,
ciclo menstrual

Correlation between menstrual cycle and spectral
characteristics of EEG in migraine patients and healthy
controls

ROCHA, S.; MELO, L., BOUDOUX, C.; ARAU]O, D.; MONTE-
SILVA, K. Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.

Applied Neuroscience Laboratory, Federal University of
Pernambuco, Recife, Brazil

ABSTRACT

Introduction: neurophysiologic evidence for excitability of
occipital cortex in migraine is so far controversial. Previous
studies showed that some parameters of spontaneous brain
activity vary during the menstrual cycle in parallel with
changes in hormone levels. These changes may be able of
eliciting migraine attacks in women with migraine.
Purpose: the aim of the present study was to investigate a
possible correlation between the spectral characteristics of
electroencephalogram (EEG) records in occipital cortex with
menstrual cycle in migraine patients and healthy subjects.
Methods: EEG of five women with migraine (mean age: 22.4
+ 0.5), diagnosed according to International Headache
Society (IHS) criteria, was compared to five healthy women
(mean age: 22.6 + 1.8), without migraine last year.

Results: our results show a positive correlation between the
phase of menstrual cycle and the power of alpha wave in the
occipital cortex, for women with migraine (R % = 0.8, p =
0.04) and not for the healthy (R *=0.577 p = 0.308).
Conclusion: our findings suggest that the hormonal change
of menstrual cycle modifies spectral characteristics of EEG in
the occipital cortex, by changing the power of alpha wave. It
might to be associated with increased frequency of migraine
during menstrual cycle.
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Keywords: migraine, EEG, alpha rhythm, visual cortex,
menstrual cycle.
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Efeitos da pratica mental associada com estimulacio
transcraniana por corrente continua em diferentes
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individuos saudaveis
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RESUMO

Introducéo e Objetivo: Pratica Mental (PM) pode induzir
significativa plasticidade neural e resultar em melhoria no
desempenho motor. Tendo em conta os efeitos da
Estimulacdo Transcraniana por Corrente Continua (ETCC)
sobre a neuroplasticidade, o presente estudo testou se a
ETCC anddica, utilizando diferentes montagens de
eletrodos, pode aumentar os efeitos neuroplasticos da PM
no desempenho motor.

Métodos: 10 sujeitos saudaveis e destros foram
submetidos a um estudo experimental sham-controlado do
tipo crossover, no qual a pratica mental da atividade
escrever com a mdo ndo dominante foi combinada com
ETCC sham ou anédica de 2mA e 13 minutos de duracdo
aplicada no cértex motor primério (M1), na drea motora
suplementar, no cdrtex pré-motor, no cerebelo ou no
cortex pré-frontal dorsolateral esquerdo (CPFDLE). O
desempenho motor foi avaliado por um avaliador cego
através do tempo de escrita com a mdo nao-dominante
antes e apos o treino mental combinado com a ETCC.
Resultados: ETCC anddica, em comparagdo com a ETCC
sham, reduziu significantemente o tempo de escrita com a
mao ndo-dominante. Este efeito foi dependente do local
estimulado, no qual apenas foi observado quando a pratica
mental foi combinada com a estimulagdo ativa sobre M1 e
CPFDLE.

Conclusdo: estes resultados apontam que dois alvos
corticais (M1 e CPFDL) estdo significativamente associados
com efeitos de neuroplasticidade da imagem mental no
aprendizado motor. Novos estudos devem explorar
paradigma similar em pacientes com lesdes cerebrais.

Palavras-chave: estimulagdo transcraniana por corrente
continua, Pratica mental, desempenho motor.

Effects of mental practice associated with transcranial
direct current stimulation in different cortical areas on
motor learning in healthy individuals

FOERSTER, A.; ROCHA, S.; MAZER, V.; MAUX, A.; BORBA, P;;
MONTE-SILVA, K. Annals of IV International Symposium
on Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Applied Neuroscience Laboratory, Federal University of
Pernambuco, Recife, Brazil

ABSTRACT

Introduction and Purpose: mental practice (MP) can
induce significant neural plasticity and result in motor
performance improvement. Given the effects of transcranial
direct current stimulation (tDCS) on neuroplasticity, the
current study tested whether tDCS, using different electrode
montages, can increase the neuroplastic effects of mental
imagery on motor learning.

Methods: ten healthy right-handed underwent a
randomized sham-controlled crossover experiment to
receive mental training of writing with non-dominant hand
combined with either sham or active anodal tDCS of 2 mA
and 13 minutes duration of the primary motor cortex (M1),
supplementary motor area, premotor area, cerebellum or
left dorsolateral prefrontal cortex (DLPFC). Motor
performance was assessed by a blinded rater using non-
dominant hand writing time at baseline (pre) and
immediately (post) after mental practice combined with
tDCS.

Results: active tDCS significantly decreases the writing time
with non-dominant hand as compared with sham tDCS.
There was a specific effect for the site of stimulation such as
that effects were only observed after M1 and DLPFC
stimulation during mental practice.

Conclusion: these findings provide new insights into motor
imagery training associated with anodal tDCS as point out
that two cortical targets (M1 and DLPFC) are significantly
associated with neuroplastic effects of mental imagery on
motor learning. Further studies should explore similar
paradigm in patients with brain lesions.

Keywords: transcranial direct current stimulation, mental
practice, motor learning
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RESUMO

Objetivos: Experimentos demonstram que a estimulagio
transcraniana por corrente continua (ETCC) pode modular
a excitabilidade do cértex visual. Apesar disso, os efeitos
da ETCC sobre a visdo de cores ainda ndo foi avaliado.
Nosso objetivo é investigar tais efeitos.

Métodos: Aqui, 15 participantes saudaveis foram testados
com o Cambridge Colour Test (protocolos Ellipse e
Trivector) e uma tarefa de contraste de cores com grade
senoidal verde-vermelho. ETCC anddica, catddica e placebo
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foram aplicadas em Oz por 22 minutos com dois eletrodos
de 25cm2 cada, utilizando uma corrente de 1,5 mA.
Resultados: ETCC anddica aumentou a sensibilidade no
eixo tritan (p<0.001) e ndo teve efeito sobre a
sensibilidade nos eixos protan e deutan. ETCC catddica
diminuiu a sensibilidade no eixo deutan e aumentou a
sensibilidade no eixo tritan (p<0.05).

Discussdo: A auséncia de efeitos da ETCC anédica sobre a
sensibilidade nas grades nos eixos protan e deutan pode
ser explicada por um “ceiling effect”, pois, adultos nessa
faixa de idade tendem alta performance na discriminagao
desses matizes. O efeito diferencial da ETCC catédica sobre
a sensibilidade tritan e deutan e a auséncia de “ceiling
effect” para o eixo tritan podem ser explicados por
diferencas anatomicas, fisiolégicas e funcionais entra as
vias Parvocellular (P) e Koniocellular (K). Os resultados
sugerem a existéncia de uma segregacdo sistemdtica de
células P e K em V1 no que diz respeito ao processamento
cromatico. Pesquisas futuras e possiveis implicagdes
clinicas sdo discutidas.

Apoio financeiro: FAPESP, CAPES, CNPQ
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human color discrimination in a pathway specific
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Symposium on Neuromodulation, 2012, v1, p1-37.
ISBN: 978-85-65408-01-1.

1Laboratério da Visdo, Experimental Psychology Department,
University of Sdo Paulo, Sdo Paulo-Brazil; 2Social and Cognitive
Neuroscience Laboratory and Developmental Disorders Program,
Center for Health and Biological Sciences, Mackenzie
Presbyterian University, SGo Paulo-Brazil.

ABSTRACT

Objectives: Previous research showed that Transcranial
Direct Current Stimulation (tDCS) can modulate visual
cortex excitability. However, there is no experiment on the
effects of tDCS on color perception to date. Our aim is to
investigate this effect.

Methods: Here, 15 healthy subjects (mean age of 25.6 +4.4
years) were tested with Cambridge Color Test 2.0 (Trivector
and ellipses protocols) and a Forced-choice Spatial Color
Contrast Sensitivity task (vertical red-green sinusoidal
grating) while receiving tDCS. Anodal, cathodal and sham
tDCS were delivered at Oz for 22 minutes using two square
electrodes (25cm2 with a current of 1.5mA) in sessions
separated by 7 days.

Results: Anodal tDCS significantly increased tritan
sensitivity (p<0.01) and had no significant effect on protan,
deutan or red-green grating discrimination. Cathodal tDCS
reduced the sensitivity in the deutan axis and increased
sensitivity in the tritan axis (p<0.05).

Discussion: The lack of anodal tDCS effects in the protan,
deutan and red-green grating sensitivities could be
explained by a “ceiling effect” since adults in this age range
tend to have optimal color discrimination performance for
these hues. The differential effects of cathodal tDCS on tritan
and deutan sensitivities and the absence of the proposed
ceiling effects for the tritan axes might be explained by
Parvocellular (P) and Koniocellular (K) systems with regard
to their functional, physiological and anatomical differences.

The results also support the existence of a functional and/or
structural segregation of P and K color-coding cells in V1.
Future research and possible clinical implications are
discussed.

Financial support: FAPESP, CAPES, CNPQ
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Usando a estimulacdo transcraniana por corrente
continua para aumentar os ganhos motores induzidos
pela fisioterapia na doenga de Parkinson

OLIVEIRA, D.; BALTAR, A;; CARNEIRO, M.; CARDOSO, A.C;
MONTE-SILVA, K. Anais do IV Simpoésio Internacional em
Neuromodula¢do, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Laboratdrio de Neurociéncia Aplicada da Universidade Federal
de Pernambuco, Recife, Brasil.

RESUMO

Objetivo: um estudo prospectivo, randomizado, duplo
cego, sham-controlado foi realizado para verificar se a
estimulag¢do transcraniana por corrente continua (ETCC)
anddica combinada com a fisioterapia (FT) poderia
aumentar a excitabilidade cortical e melhorar a fungao
motora de pacientes com doenca de Parkinson (DP).
Métodos: dez pacientes com DP foram randomizados em
dois grupos: grupo ETCC/FT (n=5; idade: 59+4,1) e grupo
sham/FT (n=5; idade: 68%5,3). O grupo ETCC/FT foi
submetido a 10 sessdes (trés vezes por semana) de ETCC
anddica (1mA, duas vezes por 13 minutos de ETCC
continua com 20 minutos de pausa) sobre o cértex motor
primario e fisioterapia. O grupo sham/FT recebeu sessdes
de ETCC ficticia e fisioterapia. As alteracdes na
excitabilidade cortical foram avaliadas pela estimulagio
magnética transcraniana por pulso simples e expressa
como percentagem da capacidade maxima do estimulador,
antes e imediatamente ap6s cada sessdo. Os efeitos sobre a
funcdo motora foram avaliados pela secdo motora da
Unified Parkinson’s Disease Rating Scale (UPDRS).
Resultados: foi observado que a percentagem da
capacidade maxima do estimulador foi reduzida ao longo
das sessdes no grupo ETCC/FT, mas ndo no grupo
sham/FT. O desempenho motor aumentou em 21% (+6,6)
apo6s a ETCC combinada com a fisioterapia e reduziu em
2% (*13,7) apdés a fisioterapia (grupo sham/FT).
Conclusao: os resultados do presente estudo indicam que
a estimulagdo cerebral ndo-invasiva pode ser utilizada
para potencializar os efeitos da fisioterapia em pacientes
com Parkinson.

Palavras-chave: Estimulacdo transcraniana por corrente
continua, Doenga de Parkinson, Reabilitacdo.

Using transcranial direct current stimulation to
augment physical therapy-induced motor improvement
in Parkinson’s disease

OLIVEIRA, D.; BALTAR, A.; CARNEIRO, M.; CARDOSO, A.C;
MONTE-SILVA, K. Annals of IV International Symposium
on Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.
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Applied Neuroscience Laboratory, Federal University of
Pernambuco, Recife, Brazil

ABSTRACT
Purpose: a prospective, randomized, double blind, sham-
controlled trial was performed to examine whether anodal
transcranial direct current stimulation (tDCS) combined
with physical therapy (PT) would enhance cortical
excitability and improve motor function in PD patients.
Methods: ten PD patients were randomly assigned into
two groups: tDCS/PT group (n=5; mean age: 59+4.1) and
sham/PT group (n=5; mean age: 68+5.3). The tDCS/PT
group received 10 sessions (3 days per week) of anodal
tDCS (1mA, twice 13 min of continuous tDCS with 20
minutes pause) on the primary motor cortex and physical
therapy. The sham/PT group received sham stimulations
and physical therapy. The cortical excitability alterations
were evaluated by single-pulse transcranial magnetic
stimulation and expressed as percentage of maximal
stimulator output before and immediately following each
session. The effects on motor function were evaluated by
the motor section of Unified Parkinson’s Disease Rating
Scale (UPDRS).

Results: we detected that the percentage of maximal
stimulator output reduced throughout the sessions in
tDCS/PT group, but not sham/PT group. Motor
performance increased in 21% (£6.6) after tDCS combined
with PT and decreased in 2% (+13.7) after PT (sham/PT
group).

Conclusion: our results indicate that non-invasive brain
stimulation might be useful to enhance the physical
therapy-induced recovery in PD populations.
current

Keywords: transcranial direct stimulation,

Parkinson’s Disease, rehabilitation
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Abordagens nido farmacoldgicas e neuromodulatéria
para o tratamento de insénia

MARCONDES, B.F; SIMIS, M.; FREGNI, F. Anais do IV
Simpésio Internacional em Neuromodulagdo, 2012, v1,
p1-37.1SBN: 978-85-65408-01-1.

RESUMO

Objetivo: O objetivo deste estudo foi revisar diferentes
tipos de terapias ndo famacolégicas para o tratamento de
insdnia primaria e secundaria.

Método: A revisdo bibliografica foi realizada na base de
dados MEDLINE e os descritores utilizados foram:
"insomnia”, “sleep disorders”, “non-pharmacological
therapies”. Os critérios de inclusdo para os estudos foram:
(1) publicagdes no idioma inglés; (2) estudos clinicos
randomizados; (3) estudos publicados entre 1968 a 2012.
0 impacto do tratamento no tempo acordado apds o inicio
do sono, na eficiéncia do sono, na laténcia para o inicio do
sono e no tempo total do sono foi analisado.

Resultados: No MEDLINE foram encontradas 8 terapias
ndo farmacoldgicas que atendiam aos critérios de inclusao.
Estdo apresentados, na tabela 1, os resultados
relacionados aos parametros do sono de acordo com as
principais terapias ndo farmacolégicas utilizadas para
insdnia primaria.

Terapias Rendtidet

3 Estudos
Relaxamento | Temgo acordado aps inicio do sona
Terapia cognitivo-comportamental +

Higiene da sono 1 Eficiéncia do sona

Cantrole de estimulo
1 Estudo

Terapia cognitivo-comportumental self help + contato telefénico | 1 Eficiéncia do sana

1 Estudo” | Tempe acondado apds inicio do sono
Retreinamento intensive do sona + terapia de controle de estimulo | Laténcia de micic do sano

1 Eficiéncia do sana ¢ tempa total de sono

| Estuda” | Tempe acordado apés inicia do sono
Exercicio serohico de mederads intensadade | Laténcia de imicio do sano

1 Temgo total de sono

Tabelal. Resultados de estudos randomizados ¢ controlados de pacientes com insdnia priméria
avaliados pela polissonografia. didrie do sono e estudo de actigrafia.

Os estudos demonstram que a combinagdo da terapia
cognitivo-comportamental (TCC) com técnicas de
relaxamento, controle de estimulo e higiene do sono
melhora significativamente a qualidade do sono7,8. Em
relacdo a insdnia secunddria, o estudo sugere que o
tratamento para co-morbidades, como a apnéia obstrutiva
do sono, associadas a insénia pode aumentar a eficacia da
TCCY9. Um importante fator limitante da terapia ndo
farmacoldgica é a adesdo. Estudos mostram que 48% dos
pacientes com insdnia que foram tratados com TCC
tiveram adequada adesdo ao tratamentol0. Este fato
indica que uma alta proporg¢do de pacientes pode precisar
de outras intervengdes para aumentar a adesdo a terapia.
Conclusions: Nossos achados confirmam que terapias nao
farmacoldgicas para insonia priméria e secundaria podem
ser eficientes. Entretanto, a adesdo ao tratamento pode ser
um importante fator limitante. Finalmente, nova
intervencdo ndo farmacoldgica, como a estimulagdo
cerebral ndo-invasiva, pode ser um tratamento eficiente
para melhorar os efeitos de outras terapias ndo-
farmacoldgicas para insonia.

Non-pharmacological and neuromodulatory
approaches for the treatment of insomnia

MARCONDES, B.F; SIMIS, M.; FREGNI, F. Annals of IV
International Symposium on Neuromodulation, 2012,
v1, p1-37. ISBN: 978-85-65408-01-1.

ABSTRACT

Objectives: Our aim was to review different types of non-
pharmacological therapies to treat primary and secondary
insomnia.

Methods: A MEDLINE literature search was performed
using the search parameters "insomnia”, “sleep disorders”,
“non-pharmacological therapies”. The inclusion criteria for
studies were: (1) published in English-language; (2)
randomized clinical trials; (3) trials published between 1968
and 2012 were conducted. We analyzed the impact of
treatment on wake time after sleep onset, sleep efficiency,
sleep onset latency and total sleep time.

Results: Our review found 8 non-pharmacological therapies.
The results of sleep parameters of the main non-
pharmacological therapies for primary insomnia treatment
are presented in Table 1.
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Therapics Results

3 Studics '+

Relaxation | Wake nfter sheep onset (WASO)
Cognitive Behavior Therapy +

Sleep hygiene education 1 Sleep efficiency (SE)

Stimulus comtrol therapy

1 Siudy *
Self- help Cognitive Behavior Therapy + Telephone contact 1 Sheep efficiency
1 Study * | WASO and sheep onset latency

Intensive sheep retraining + Stimulus control therapy 1 Tatal sleep tme and SE
1 Study * | WASD and slep onset lateney
Moderate- intensity acrobic exercise T Total sleep time and SE
EEEEE—S—SS——S—S—S—S—S—S—S—S——

Table 1. Results of controlled randomized trials of primary insomnia patients evaluated by
Polysomnography, sleep diaries or Actigraphy studics.

Our findings suggest that combination of non-
pharmacological approaches may enhance its effects on
sleep outcomes such as the reviewed studies suggest that
cognitive  behavior therapy (CBT) associated with
relaxation, stimulus control and sleep hygiene education
improve sleep quality significantly 7,8.

Our findings suggest that treatment of comorbidities
associated with insomnia such as obstructive sleep apnea
may also increase efficacy of non-pharmacological
treatments on insomnia such as CBT9. One challenge for the
use of non-pharmacological treatments is adherence.
Studies show that only 48% of chronic insomnia patients
who undergone CBT had adequate adherence to this
therapy10. This fact indicates that a high proportion may
need other interventions or novel approaches to increase
adherence.

Conclusions:  Our  findings  confirm  that  non-
pharmacological treatments for primary and secondary
insomnia may be effective, but treatment adherence may be
an important limiting factor. Finally, testing of novel non-
pharmacological interventions such as noninvasive brain
stimulation may enhance the effects of other non-
pharmacological interventions or be by itself an effective
therapy for insomnia.
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Estimulacdo transcraniana por corrente continua:
antes, durante ou apos o treinamento motor?

CABRAL, M.E; SANTOS, L.B; BORBA, R; GALVAO, S,
MONTE-SILVA, K. Anais do IV Simpésio Internacional em
Neuromodulagdo, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Laboratério de Neurociéncia Aplicada da Universidade Federal
de Pernambuco, Recife, Brasil

RESUMO

Introducdo e Objetivo: recentemente, a estimulagdo
cerebral ndo-invasiva tem sido utilizada para aumentar a
plasticidade induzida pelo treinamento motor. No entanto,
o momento ideal de combinar a aplicacdo da estimulagao
com a terapia motora para maximizar a neuroplasticidade
e as mudangas comportamentais ainda é desconhecido.
Aqui, um estudo crossover, randomizado e sham-
controlado foi usado para avaliar em que momento (antes,
durante ou apds treinamento) a estimulagio transcraniana
por corrente continua (ETCC) poderia ser aplicada para
melhor promover a plasticidade induzida pela atividade
motora.

Métodos: potenciais evocados motores (PEMs) do
primeiro interdsseo dorsal (PID) direito evocados por
estimulacdo magnética transcraniana foram obtidos em
sete individuos saudaveis e destros (idade média: 21,4 *
1,61), antes e apds a ETCC combinada com treinamento
motor. A tarefa motora consistiu em 4 séries de 3 minutos
cada (30 segundos de pausa entre entras) de movimentos
balisticos do dedo (abdug¢do/ adugdo do polegar) com a
mao direita. A ETCC anddica (1mA, 13min) foi aplicada
antes, durante ou apos o treinamento.

Resultados: Em comparagdo aos PEMs basais, a ETCC
antes, mas nao durante ou depois, aumentou os efeitos
excitatéorios induzidos pelo treinamento motor (sham
ETCC).

Conclusdo: Os resultados deste estudo sugerem que para
fins de reabilitacdo neurolégica a ETCC deveria ser
realizada sempre antes e ndo durante ou apods a
fisioterapia.

Palavras-chave: Estimulacdo transcraniana por corrente
continua, Atividade Motora, neuroplasticidade

Transcranial direct current stimulation: before, during
or after motor training?

CABRAL, M.E; SANTOS, L.B; BORBA, R; GALVAO, S;
MONTE-SILVA, K. Annals of IV International Symposium
on Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

Applied Neuroscience Laboratory, Federal University of
Pernambuco, Recife, Brazil

ABSTRACT

Introduction and Purpose: the non-invasive brain
stimulation (NIBS) has recently been used to augment motor
training-induced plasticity. However, the best time of
combining NIBS with motor therapy to maximize
neuroplasticity and behavioural changes is unknown so far.
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Here, we used a randomized sham-controlled crossover
experiment to examine when (before, during or after
training) the transcranial direct current stimulation (tDCS)
should be applied to best reinforce the motor training
induced plasticity.

Methods: transcranial magnetic stimulation- elicited motor
evoked potentials (MEPs) from the right first dorsal
interosseous (FDI) muscle were obtained in 7 right-handed
healthy subjects (age mean: 21.4 + 1.61) before and after
motor training combined with tDCS. The training task
consisted of 4 practice trials of 3 minute each (30 seconds
pause between trials) of ballistic finger movements (thumb
abduction/ adduction) with right hand. The anodal tDCS
(ImA, 13min) was applied before, during or after the
training.

Results: As compared with baseline MEPs, tDCS before, but
not during or after, the motor task enhanced excitatory
effects generate by motor training (sham tDCS).

Conclusion: The results of this study suggest that for
neurorehabilitative purposes tDCS should be performed
always before and not during or after physical therapy.

Keyword: transcranial direct current stimulation, motor
activity, neuroplasticity
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Plasticidade do cértex motor primario na dor cronica
da osteoartrite

TARRAG(), M.G.L.; MEDEIROS, L.F.; TORRES, LL.S.; VIDOR,
L.P.; SOUZA, A,; DEITOS, A.; BRIETZKE, A.; FREGNI, F,;
CAUMO, W. Anais do IV Simpdsio Internacional em
Neuromodula¢ao, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

RESUMO

Objetivos: avaliar a plasticidade cortical de M1 em
pacientes com osteoartrose (OA) e dor cronica analisando
a correlacdo entre os parametros basais de excitabilidade
intracortical e corticoespinhal geral com parametros
comportamentais de dor incluindo a fun¢do inibitéria
descendente (DNIC). Avaliar os efeitos de uma unica
sessdo de intervencdo neuromodulatdria periférica de dor
(DIMST).

Métodos: vinte e seis mulheres adultas com dor crénica
por OA de joelho submetidas a avaliagdo da excitabilidade
cortical usando a estimulagdo magnética transcraniana
(TMS) nos parametros potencial evocado motor (MEP),
periodo silente (CSP), inibicdo (ICI) e facilitagdo (ICF)
intracorticais. Além desses, avaliou-se niveis de dor com a
Escala Analdgica Visual (VAS), o limiar de dor a pressdo
(PPT) e DNIC. Apds, receberam uma sessdo de placebo (n =
13) ou DIMST (n = 13).

Resultados: houve correlagdo entre a plasticidade cortical
e o nivel de dor. Um maior nivel de dor foi correlacionado
com uma menor inibigdo intracortical evidenciados pelos
ICI e CSP. Ocorreu uma dissociacdo entre os efeitos da
DIMST na dor e na excitabilidade cortical. Uma tnica
sessdo de DIMST reduziu a dor com melhora significativa
no DNIC, porém sem efeitos significativos sobre a
excitabilidade cortical.

Conclusado: corroboram-se evidéncias que a dor cronica é
associada a assinatura neural no cértex motor. Descobriu-
se que essa assinatura é também observada em individuos

com OA com efeito dependente do nivel de dor.
Demonstrou-se um efeito dissociativo na DIMST entre dor
e excitabilidade cortical adicionando conhecimentos sobre
a integragdo dos circuitos neurais distantes no
processamento da dor.

Primary motor cortex plasticity in osteoarthritis
chronic pain

TARRAGO, M.G.L; MEDEIROS, L.F,; TORRES, LL.S.; VIDOR,
L.P, SOUZA, A., DEITOS, A, BRIETZKE, A., FREGNI, F;
CAUMO, W. Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.

ABSTRACT

Objectives: To evaluate the cortical plasticity of M1 in
patients with osteoarthritis (OA) and chronic pain analyzing
the correlation between baseline parameters of intracortical
excitability and general corticospinal parameters of pain
including the descending inhibitory function (DNIC). To
evaluate the effects of a single session of a peripheral
neuromodulatory intervention for pain (DIMST).

Methods: Twenty six adult women with OA knee chronic
pain underwent assessment of cortical excitability using
transcranial magnetic stimulation (TMS) parameters: motor
evoked potential (MEP), silent period (CSP), intracortical
inhibition and facilitation (ICI and ICF). We evaluated levels
of pain with the Visual Analogue Scale (VAS), pressure pain
threshold (PPT) and DNIC. After, they received a placebo (n
=13) or DIMST (n = 13) session.

Results: There was a correlation between cortical plasticity
and pain level. A higher level of pain was correlated with a
lower intracortical inhibition evidenced by ICI and CSP.
There was dissociation between the effects of DIMST in pain
and cortical excitability. A single session DIMST reduced
pain with significant improvement in DNIC, but without
significant effects on cortical excitability.

Conclusion: These conclusions corroborate the evidence
that chronic pain is associated with neural signature in the
motor cortex. It was found that this signature is also
observed in patients with OA dependent on the level of pain.
We showed a dissociation effect between effects of DIMST on
pain and cortical excitability that provides additional
insights on integration of distant neural circuits on pain
processing.
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Monitorizacao por EEG durante o tDCS
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RESUMO
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Objetivo: Descrever o aparelho Starstim® que combina o
uso do tDCS e do EEG em um mesmo sujeito.

Metodos: Foram discutidas as bases tedricas do uso
combinado do tDCS e do EEG, assim como expostas figuras
ilustrativas que destacam as principais vantagens e
desvantagens desta abordagem.

Resultados: O aparelho é capaz de realizar estimulos
elétricos duplos e, a0 mesmo tempo, registrar atividade
eletroencefalogréafica em pelo menos 6 canais. Estes sinais
podem ser alterados pela técnica de Fourier e convertidos
na forma de EEG espectral ou espectrograma para analise
visual.

Conclusao: Este novo aparelho é: a) Relevante (conforme
a literatura disponivel relacionando tDCS com EEG e
sistema de alca-fechada; b) De facil manuseio e c)
promissor tanto para pesquisa quanto para o tratamento.
No entanto, estudos controlados e randomizados sao
necessarios para confirmar a aplicabilidade deste método
para estes fins.

EEG monitoring during tDCS

SCHESTATSKY, P.1,3; MORALES-QUEZADA, L.2,3; FREGNI,
F.3. Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.

1EMG Unit, Neurology Service, Hospital de Clinicas de Porto
Alegre and CAPES, Brazil

2 School of Health and Life Sciences, De MontFort University,
Leicester, UK

3Laboratory of Neuromodulation, Department of Physical
Medicine & Rehabilitation, Spaulding Rehabilitation Hospital and
Massachusetts General Hospital, Harvard Medical School, Boston,
MA, USA

ABSTRACT

Aim: To describe the device Starstim® that combines the
use of tDCS and EEG in the same subject

METHODS: We explained the rational behind the use of
combined tDCS and EEG and showed illustrative figures to
highlight the main advantages and disadvantages of such
approach.

Results: The device is able to perform double electrical
stimulation and, at the same time, to record EEG activity in
at least 6 channels. These signals can be transformed by Fast
Fourier Transform analysis into a power spectrum EEG data,
as well as into a spectrogram for visual analysis.
Conclusion: This new device is: a) Relevant (according to
the available literature linking tDCS with EEG and closed
loop system); b) Friendly-user and c) promising for either
research and clinical studies. However, clinical randomized
controlled studies are needed to confirm its applicability for
those purposes.
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A estimulacdo cerebral nao-invasiva afeta o Sistema
Nervoso Autondémico?
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RESUMO

Objetivo: Avaliar os efeitos da estimulag¢do cerebral nao-
invasiva (ECNI) sobre o Sistema Nervoso Autondmico
(SNA).

Método: Foi realizada uma revisdo sistematica dos
estudos de TMS e tDCS e seus efeitos sobre o SNA. Foram
avaliados o sistema Medline, outras fontes de dados e lista
de referéncias de artigos relevantes desde 1985 até julho
de 2012. Estudos em animais, cartas, artigos de revisdo e
estudos avaliando outras técnicas neuromodulatérias
foram excluidos da anadlise.

Resultados: De acordo com nosso critério de
elegibilidade, 44 artigos foram identificados (31 de TMS e
13 de tDCS). Aproximadamente metade deles mostraram
alteracgdes significativas sobre o SNA induzidas tanto por
TMS quanto por tDCS, sendo varias questdes relevantes
identificadas e discutidas.

Conclusdo: Nossos resultados sugerem que a
acessibilidade ao SNA pela ECNI é ainda incerta e isto é
provavelmente devido a combinagido do uso indevido de
testes autondmicos e falta de padroniza¢do na abordagem
de areas cortico-autondmicas através da ECNI. Baseados
em nossos achados, foram propostas recomendacgoes de
como estudar o SNA utilizando ECNI em futuras
investigagoes.

Does non-invasive brain stimulation affects the
autonomic nervous system?

SCHESTATSKY, P. 1-3; SIMIS, M. 3; TOUSIGNANT-PIENKOS,
0. 3; FREGNI, F. 3. Annals of IV International Symposium
on Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-

65408-01-1.

1EMG Unit, Neurology Service, Hospital de Clinicas de Porto
Alegre and CAPES, Brazil

2Discipline of Neurology, Hospital Santa Casa de Sao Paulo
Hospital

3Laboratory of Neuromodulation, Department of Physical
Medicine & Rehabilitation, Spaulding Rehabilitation Hospital and
Massachusetts General Hospital, Harvard Medical School, Boston,
MA, USA

ABSTRACT

Aim: To assess the effects of non-invasive brain stimulation
on autonomic nervous system.

Methods: We performed a systematic review of TMS and
tDCS studies. We assessed Medline and other databases and
reference lists from retrieved articles, searching from 1985
for rTMS articles, and from 1998 for tDCS articles up to July
2012. Animal studies, letters, review articles and studies
assessing other neuromodulatory techniques were excluded.
Results: According to our eligibility criteria, 44 articles
were identified (31 for TMS and 13 for tDCS). Approximately
half of the NIBS studies showed significant changes in ANS
induced by either TMS or tDCS and several issues were
identified and discussed.

Conclusion: Our results suggest that the accessibility of ANS
using NIBS is still uncertain and this is due a combination of
suboptimal use of autonomic tests and lack of standardized
approaches to reach autonomic cortical areas using NIBS.
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Based on our findings, we propose some recommendations
on how to study ANS using NIBS for future investigations.
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tDCS melhora dor, sono e qualidade de vida em
individuos portadores de HTLV-1 associado ao
HAM/TSP

GONCALVES, G.S,; GOES, B.T.; BORGES, 1.C.; MENDONCA,
M.E.; GONCALVES, R.G.; BOCCANERA, L.G.S.; CASTRO, B.G;
FREGNI, F.; BAPTISTA, AF. Anais do IV Simpédsio
Internacional em Neuromodulagdo, 2012, v1, p1-37.
ISBN: 978-85-65408-01-1.

RESUMO

Objetivo: Avaliar os efeitos da tDCS no tratamento da dor
e sintomas associados em pacientes infectados com HTLV-
1 associado ao HAM/TSP.

Método: Este estudo consta de um ensaio clinico
randomizado, duplo-cego, controlado por placebo,
envolvendo pacientes infectados com HTLV-1 / HAM/TSP
e que apresentem dor cronica, definida como dor diaria ou
quase diaria com um periodo de duragdo de seis ou mais, a
uma intensidade de quatro ou mais definida pela escala
visual analégica (EVA). tDCS foi aplicado utilizando
eletrodos-esponja de 5x5 cm de tamanho, posicionando o
dnodo sobre a regido correspondente ao cortex motor
primario contralateral a mao dominante, e o citodo sobre
a regido supra-orbital contra-latera ao anodo. A
estimulacdo foi realizada durante 20 minutos diarios, por
cinco dias consecutivos, a uma intensidade de 2 mA. A
variavel preditiva deste estudo foi a intensidade de dor,
avaliada pela EVA. Variaveis secundarias envolveram
localizagdo da dor (mapa corporal), natureza da dor
(neuropatica/nociceptiva — DN4), e influéncia sobre o
limiar de dor a pressdo (LDP). Também foram avaliados
sintomas de sono (Pittsburg Sleep Quality), depressio
(Médulo I DSM 1V), tomada de decisdo (go-no-go task),
qualidade de vida (SF-36) e fung¢do dos membros
inferiores (Time up and go). Durante o estudo os pacientes
mantiveram o regime analgésico prévio. A intesidade da
dor foi avaliada antes da primeira sessdo e apds cada
sessdo. As outras varidveis foram mensuradas antes da
primeira sessdo e apds a ultima sessdo. Andlise estatistica
envolveu o uso de ANOVA repetitive measures, utilizando
como fatores grupo (ativoXsham) e tempo.

Resultados: A amostra envolveu 18 pacientes, sendo
randomizado 10 para o grupo ativo e 8 para o grupo
placebo. 14 pacientes eram do sexo feminino, com média
de idade de 51,06 anos. A 4rea de dor com maior
acometimento foi a regido lombar (83.3%) e membros
inferiores (16.7%). Ndo houve diferencga entre os grupos
na linha de base, ocorrendo diferenca significativa apds
dois dias de estimulagdo na EVA (média 2290 * 0.5911
grupo experimental, 4525 * 0.5915, grupo controle,
p<0.05). No ultimo dia houve uma reducio de 80% da dor
no grupo experimental, e 37,5% de redugdo da dor no
grupo controle. Houve melhora em aspéctos emocionais,
dor e vitalidade o que contribuiu para uma melhora na
qualidade de vida no grupo experimental, sem
modificagdes no grupo placebo, assim como nos critérios
de sono. Nao houve mudanga nas avaliagdes de Go-no-go,
depressao, time up and go e LDP nos dois grupos.

Conclusao: tDCS foi um adjuvante efetivo no tratamento
da dor de pacientes infectados com HTLV-1 associado a
HAM/TSP. Sono e qualidade de vida também foi alterado
pela intervengdo proposta. Fun¢do motora, limiar de dor a
pressdo, depressio e tomada de decisio ndo foram
afetados.

tDCS improves pain, sleep and quality of life in patients
infected with the HTLV-1 and associated HAM/TSP
GONCALVES, G.S.; GOES, B.T.; BORGES, 1.C; MENDONCA,
M.E.; GONCALVES, R.G.; BOCCANERA, L.G.S.; CASTRO, B.G.;
FREGNI, F; BAPTISTA, A.F. Annals of IV International
Symposium on Neuromodulation, 2012, v1, p1-37.
ISBN: 978-85-65408-01-1.

ABSTRACT

Aim of Investigation: To evaluate the effect of tDCS to treat
pain and associated symptoms in patients infected with the
HTLV-1 and associated HAM / TSP.

Methods: This is a randomized, double-blind, placebo-
controlled trial involving patients with HAM/TSP and
chronic pain, defined as daily or almost daily pain for six
months or more, at an intensity of at least 4 in ten on the
Visual Analog Scale (VAS). tDCS was performed using
electrodes wrapped in a sponge of 5x5 cm, with the anode
positioned in the region corresponding to primary motor
cortex contralateral to dominant hand, and the cathode
positioned in the supraorbital region contralateral to the
anode. Stimulation was performed during 20 minutes per
day, on five consecutive days, using a 2 mA current. The
main dependent variable was the intensity of pain, assessed
by VAS. Secondary variables were pain location (body map),
nature (neuropathic/nociceptive - DN4), and influence on
Pressure Pain Threshold in a distant area (tibial chrest). We
also assessed sleep (Pittsburg Sleep Quality), depression
(Module I DSM 1V), decision making (Go no Go Task), quality
of life (SF-36), and lower limbs function (Timed Up and Go).
During the study, patients maintained their previous
analgesic regimen. Pain intensity was evaluated before the
first session of stimulation and after each subsequent
session. The other variables were assessed after the first and
before the last session. Statistical analysis was performed
using repeated measures ANOVA, with the main factors
being group (Active vs. sham) and time.

Results: The sample involved 18 patients, 10 randomized to
the experimental group and eight to the control group.
Fourteen patients were females, with mean age of 51.06
years-old, predominating balck skin, married subjects. The
most affected reported pain locations were the lumbar
region (83.3%), and lower limbs (16.7%). On the baseline
there was no difference in pain between the groups, but in
two days there was significant reduction in VAS (mean 2290
+0.5911 Experimental Group, 4525 + 0.5915, Control Group,
p<0.05). On the last day there was a 80% reduction of pain
in the experimental group, and a 37,5% reduction in the
control group. Emotional aspect, pain and vitality improved
and contributed to a better quality of life in the
experimental, but not in the control group, as well as sleep
latency. Go no Go Task, depression, Timed Up and Go and
Pressure Pain Threshold were not modified in both groups.
Conclusions: tDCS was an effective adjunct analgesic
therapy in patients infected with the HTLV-1 associated with
HAM/TSP. Sleep and quality of life were also affected by the
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treatment regimen. Physical function, pain threshold,
depression and decision making were not affected.
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Discinesia tardia generalizada induzida por
neuroléptico com resposta parcial com estimulagio
transcraniana por corrente continua de cértex motor
primario esquerdo.

RAUPH, BG. Anais do IV Simpésio Internacional em
Neuromodula¢ao, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

BRAIN - Brazilian Institute of Neurology and Neuromodulation.

Objetivos: Relatar um caso de paciente do sexo feminino,
60 anos, portadora de discinesia oromandibular e tergo
médio de face e pescogo a esquerda de longa data com
resposta insatisfatéria ao uso de medicamentos
(tetrabenazina, relaxantes musculares e clozapina),
aplicacdo de toxina botulinica e acupuntura e boa resposta
com o uso de estimulagdo transcraniana bilateral de cortex
motor primario.

Métodos: Sessdes diarias de ETCC em cértex motor
bilateral simultanea (catédica em M1 a direita com 1,5 mA
e 15 min e anodo em M1 a esquerda) durante 10 dias,
seguidas de sessoes a cada 3 dias completando 30 sessoes
e atualmente com 01 sessdo de manuten¢do a cada 15 dias.
Foram realizadas algumas sessdes sham a cada 15 dias
com retorno de sintomas e necessidade de sessao adicional
com 2mA e 20 min.

Resultado: Apds 22 sessdo houve melhora total de
sensacdo de movimentacdo involuntdria e ansiedade
causados pela discinesia. Entretando os efeitos de tal
estimulagdo ndo foram mantidos por mais que duas
semanas e a mesma persiste com necessidade de procura
anosso servico a cada 15 dias para sessdo de ETCC.
Conclusdo: A modulagido bilateral de &areas motoras,
especialmente com inibicdo de cértex motor e
provavelmente ganglios de base contralateral a lesdo surge
como nova opg¢do de tratamento para esta condicdo de
dificil controle e com grande incapacidade para o paciente
do ponto de vista funcional e estético/auto-estima , com
menos efeitos adversos e um custo menor se comparado
ao tratamento padrdo com aplicagdo de toxina botulinica;
entretanto ha necessidade de nimero maior de casos para
estabelecer a eficicia desta regido e parametros de
estimulagdo aqui relatados.

Entender a fisiopatologia da doenca e propor uma nova
teoria e tratamento para a mesma.

Métodos: Baseado em estudos com paciente com doenga
de Parkinson tentamos o uso de estimula¢do anddica em
M1 esquerda e catodo SOD 1,5 mA por 20 min sem
sucesso. Tentamos ainda estimulacdo catédica em M1
direita e anodo em M1 esquerdo simultdneas por 15 min,
1,5mA seguido por estimulagdo em area de broca por 15
min durante 10 dias consecutivos.

Resultado: Houve melhora importante da fluéncia de fala
e nos testes de nomeagdo, bem como redugdo significativa
de movimentos coreo-atetéticos de dimidio corporal
direito, melhora de postura e equilibrio.

Conclusdo: O uso de ETCC surge como nova modalidade
de tratamento para uma doeng¢a com incapacidade severa
e até o momento com opgdes frustrantes de tratamento. A
melhora de dimidio ipsilateral com corrente catddica de
areas motoras sem melhora do quadro quando da
estimulacdo anddica contralateral, sugerem uma possivel
hipoatividade gabapérgica, bem como uma
neuroplasticidade sindptica com provavel LTD de redes
neuronais a distancia envolvendo o circuito cerebelo-
tdlamo-estriado-cortica. A melhora de fala com
estimulacdo da 4rea de broca pode sugerir alteragdes
neuroquimicas e de membrana em outras regides que nao
o estriado.
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Contribuicdo da ETCC em areas cerebais motoras e de
linguagem para o entendimento de fisiopatologia e
neuroplasticidade em paciente com discinesia tardia
generalizada induzida por neuroléptico.

RAUPH, BG. Anais do IV Simpoésio Internacional em
Neuromodula¢do, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

BRAIN - Brazilian Institute of Neurology and Neuromodulation.

Objetivos: Relatar um caso de paciente do sexo feminino,
77 anos, portadora de discinesia tardia por uso de
haloperidol com resposta apenas discreta com clozapina.
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Eficicia da estimulagio transcraniana por corrente
continua do cdértex motor primario mesial em uma
paciente com polineuropatia diabética refrataria:
Relato de Caso.

RAUPH, BG. Anais do IV Simpésio Internacional em
Neuromodula¢ao, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

BRAIN - Brazilian Institute of Neurology and Neuromodulation.

Objetivos: Relatar um caso de polineuropatia diabética
severa de membros inferiores refrataria a uso de opi6ides
e moduladores de dor com excelente resposta a ETCC.
Propor uma nova regido para estimulagio anddica (cortex
motor mesial esquerdo) em casos de dor neuropdtica
predominantemente em membros inferiores.

Métodos: Sessdes didrias (segunda a sexta) durante duas
semanas de ETCC anédica em cdrtex motor primdario
mesial (ponto médio entre M1 e vértex) e catodo em SOD
com durac¢do de 20 minutos e 2mA; espagando para duas
vezes por semana e manutencdo de lamotrigina. Avaliagdo
através de escala visual analégica de dor, Indice de
Qualidade do Sono de Pittsburgh e SF 36 antes e apds 20
sessoes de ETCC.

Resultado: Apds 72 sessdo houve melhora importante de
qualidade e tempo total de sono, parestesias, cdimbras,
dor (antes intensidade 10 e apés 3 na EAV de dor), marcha
e para AVD.

Conclusdo: O uso de ETCC em cortex motor primdrio
mesial esquerdo surge como alternativa em casos de dor
neuropatica de membros inferiores, refratiria a
tratamento clinico, com menos efeitos adversos;
entretanto ha necessidade de niimero maior de casos para
estabelecer a eficicia desta regido e parametros de
estimulacdo aqui relatados.
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Estimulacdo transcraniana por corrente continua
combinada em casos de atrofia de multiplos sistemas e
demencia por corpusculos de levy: experiéncia de um
servi¢o em curitiba-pr.

RAUPH, BG. Anais do IV Simpésio Internacional em
Neuromodula¢ao, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

BRAIN - Brazilian Institute of Neurology and Neuromodulation.

Objetivos: Relatar o uso de multiplos alvos em uma
mesma sessdo de ETCC visando o tratamento de doengas
degenerativas de comprometimento cerebral difuso,
discutindo os potenciais beneficios e discutindo o uso
coerente dos alvos.

Métodos: Paciente 1 e 2 = portadores de MAS forma
cerebelar e uso de ETCC anddica em M1 esquerda, 2mA e
15 min seguidas de anédica em area de Broca com 1mA
por 15 min. Paciente 3 = portadora de DCL, afasica e
demenciada, uso de ETCC em CPFDL esquerdo 2mA 10min
+ Broca 1mA 10min + &rea temporo-parietal posterior
1,5mA 10 min. Foram realizadas 10 sessdes consecutivas.
Resultado: Houve melhora importante da fluéncia de fala
e nos testes de nomeagdo nos paciente com AMS, sem
qualquer melhora de linguagem na paciente com DCL.
Piora do equilibrio e for¢a no paciente 1, sem alteracdo dos
parametros motores no paciente 2. Sem qualquer alteragao
cognitivo-comportamental no paciente 3 ap6s 20 sessoes.
Conclusdao: Ndo houve qualquer beneficio da ETCC em
multiplos alvos para o caso aqui relatado de deméncia por
corpos de Lewy. A ETCC em area de broca surge como
esperanga para as altera¢des de linguagem nos paciente
com AMS. Ndo houve qualquer melhora do equilibrio,
psicomotricidade ou qualquer outro sintoma motor na
estimulacdo anddica em cértex motor primario nos casos
de Atrofia de Multiplos sistemas sugerindo uma
fisiopatologia diferente da doenga de Parsinson. A
estimulacdo simultanea de multiplos alvos segue como
uma esperanca para doencas cerebrais difusas porem em
nosso servico ndo demostrou ser superior a estimulagio
em sitio Gnico; sendo necessarios maiores estudos, ajuste
de alvos e avaliagdo de fatores intrinsecos e extrinsecos
que possam interferir com a resposta clinica final.
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Estudo Comparativo Farmacoecondmico:
sertralina e terapia combinada.

PIOVESAN F.X., ALTENFELDER M.S., PELLEGRINELLI A.
Anais do v Simposio Internacional em
Neuromodula¢ao, 2012, v1, p1-37. ISBN: 978-85-
65408-01-1.

TDCS,

Faculdade de Ciéncias Médicas da Santa Casa de Sdo Paulo
- Laboratério de Neuromodulagdo e Neuroestimulagdo, Centro
de Atengdo Integrada a Satide Mental (CAISM)

Objetivo: O objetivo deste trabalho é comparar dados
gerados no estudo de ”"Brunoni et al. (2011), in press,
Archives of Gen Psych”, determinando o tratamento com
melhor custo-beneficio entre a terapia medicamentosa
com sertralinaterapia com tDCS e terapia conjunta.

Métodos: Os seguintes custos foram considerados:
transporte do paciente, aparelho de tDCS, Sertralina e
salarios do médico e da enfermeira. A eficicia do
tratamento foi medida pela diferenca na pontuagdo na
escala Montgomery-Asberg (MADRS) em relacdo ao
placebo. Calculamos a divisdo do custo total de cada
tratamento pela diferenca na pontuacgdo obtida na escala, e
entdo comparamos estes valores.(59)

Resultados: O tratamento combinado de TDCS com
sertralina apresentou um custo de R$30,63 por ponto e
R$352,3 por paciente. Sua diferenca de pontuagio em
relacdo ao placebo foi de 11,5. O tratamento com TDCS
sozinho tem como custos R$36,52 por ponto e R$301,50
por paciente; com 8,5 pontos de diferenca em relagdo ao
placebo.O tratamento medicamentoso custa R$32,37 por
ponto e R$191 por paciente, com 5,9 pontos de diferenca
em relagdo ao placebo.

Conclusdo: Apesar de mais caro, o tratamento combinado
de TDCS com sertralina mostrou
maior diferenca de pontuagdo na MADRS apresentando
melhor custo-beneficio. O tratamento com TDCS sozinho
teve a segunda melhor relagdo custo beneficio. O
tratamento medicamentoso sozinho foi o menos efetivo.

A Comparative Study in Pharmaeconomics: TDCS,
Sertraline and combined therapy
PIOVESAN F.X, ALTENFELDER M.S., PELLEGRINELLI A. .
Annals of IV International Symposium on
Neuromodulation, 2012, v1, p1-37. ISBN: 978-85-65408-
01-1.
Faculdade de Ciéncias Médicas da Santa Casa de Sdo Paulo -
Laboratério de Neuromodulagdo e Neuroestimulagdo, Centro de
Atengdo Integrada a Satide Mental (CAISM)

Objective: The aim of this paper is to compare data from the
study of "Brunoni et al. (2011) ,in press, Archives of Gen
Psych”, in order to determine the most cost-effective
treatment between exclusive pharmacological therapy with
sertraline, tDCS exclusively and combined therapy with tDCS
and sertraline.

Methods: The following costs were considered: patient’s
transportation, tDCS device, average price of sertraline,
medical and nursing salary. The effectiveness of each type of
treatment was assessed by each gained point at the
Montgomery-Asberg (MADRS). We calculated the division of
the total cost of each treatment by the difference obtained in
the scale score, and then compared those values.

Results: The combined treatment of tDCS and sertraline
presented costs of R$30.63 per point and R$352.30 per
patient. Its scoring difference versus placebo was 11.5.
Treatment with tDCS exclusively showed costs of R$36.52
per point and R$301.50 per patient; its scoring difference
versus placebo was 8.5. The sertraline drug therapy alone
costed R$32.37 per point, R$191 per patient, and showed a
score difference of 5.9 against placebo.

Conclusion: Although more expensive, the combined
treatment of tDCS with sertraline proved to be the highest
cost-effective treatment.The treatment with tDCS exclusively
showed the second best cost-effectiveness relation. The
pharmacological treatment alone was the less effective.
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