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TRANSKRANIALNIi STIMULACE STEJNOSMERNYM PROUDEM V ADIKTOLOGI!
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Transkranialni stimulace stejnosmérnym proudem (tDCS)

Duration 2 min-30 min

Ramp down

Intensity 0.5 mA- 2.0 mA
Size of Electrode 20cm ., -35 cm,

Scalp Surface 24uA/cm?- 29uA/cm?
Current Density

Site of stimulation DLPFC, M1, V1, and
somatosensory cortices




Ohmuv zakon nejen pro psychiatry

U ... elektrické napéti [volt]
| ... elektricky proud [ampér]
R ... elektricky odpor [ohm]

wW=U.Q=U.I.t

W ... elektricka prace [joule]

Q ... elektricky naboj [coloumb]
t ... c¢as [sekunda]
P=W/t=U.I

P ... elektricky vykon [watt]

Ohm GS. Die galvanische Kette, mathematisch bearbeitet. Berlin. 1827.



Oblasti klinického a experimentalniho vyuziti tDCS

[ afektivni poruchy (depresivni i manicka symptomatika)
 psychotické poruchy (vizualni a auditivni halucinace)
d obsedantné-kompulzivni porucha (afektivni slozka)

[ craving (alkohol, jidlo, nikotin, marihuana, budivé aminy, kokain)
1 motorika (centralni mozkové prihody, parkinsonismus, implicitni u¢eni)

[ koordinace (senzorimotoricka a vizuomotoricka)

1 vizualné-perceptivni ulohy (prostorova pozornost, vyhledavani objektl)

U fec (verbalni fluence, asociace mezi slovy a obrazky)

dkognitivni vykon (Alzheimerova nemoc, cévni mozkové prihody)
dkognitivni flexibilita (task-switching, kol sledovat dva podnéty soucasné)
dexekutivni funkce (planovani, aritmetika, pravdépodobnostni uvazovani)

dpameét (vstipivost verbalni deklarativni paméti, vybavnost epizodické paméti, retence
slovnich asociaci ,,slovo — obrazek” béhem spanku)

dspecifické poruchy uceni v détském véku (dyslexie, dysgrafie)
Jesencidlni tinitus
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DARPA = Defence Advanced Research Projects Agency http://tdcsplacements.com



Lécba spektra poruch prijmu potravy pomoci tDCS

INION

Tab. 3. Piehled studii tykajicich se opakované aplikace tDCS
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1. ,,Dysbalance aktivity mozkovych hemisfér”
2. ,Maladaptivni zvladani emoci“

3. ,,Dieta se stava zvykem”

4. ,,ZvySena kognitivni kontrola“

Stimulacni protokol:
10 sezeni @ 20 minut ve vSedni dny
2mA =>» katoda Fp2 + anoda F3

katoda: suprorb

Studie ObtiZe pacientu Misto stimulace Metoda Pocet sezeni Vysledek
- S e anoda: rDLPFC 1+ denné | craving, | pfijem
Jauch-Chara 2014 muzZi s normalni vahou katoda: suprorb tDCS po dobu 8 dni jidla 0 15 %
e mladi dospéli anoda: rDLPFC 1% denné . .
Ljubisavljevic 2016 < nadvihou katoda: IDLPFC tDCS po dobu 5 dni | craving, «»vdha
Gluck 2015 lidé s nadvahou anoda: IDLPFC tDCS | celkem 3x v rozmeziOdnd | 4 piijem jidla, } vaha

Cerednidkova S, Mares T, Albrecht J, Anders. M, PapeZova H. Je transkranidlni stimulace stejnosmé&rnym proudem novou nadé&ji v 1é¢bé& mentalni anorexie? Ces a slov Psychiat 2018; 114(4): 164—-169
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postihuje 2—8 % populace
2 mA, po dobu 20 min 5x

snizeni VAS o 14-58 % oproti stavu pred
stimulaci,

az po dobu 2 mésici

Potvrdila se také korelace efektu stimulace s
glutamatergni transmisi v pfednim cingulu

Mares T, Albrecht J et al 2017.



Redukce deprese v monoterapii tDCS - EBM

Autor

Rok pacientti Sham

(mA)

Délka aplikace

Pocet Délka
(min)

Trida
aplikaci  hodnoceni dikazu
Signifikantni
Boggio et al. 2008 40 10 2 20 10 1m zlepseni nalady Il
oproti shamu
Bez rozdilu oproti
Looetal. 2010 34 15 1 20 5plus 5 Im Il
shamu
. Bez rozdilu oproti
Palmetal. 2012 22 11 laz2 20 10 0 1]
shamu
Bennabi et 2015 23 1 5 30 10 im Bez rozdilu oproti "
al. shamu

Vanderhasselt MA, Raedt De R, Brubobi AR. tDCS over the Left Prefrontal Cortex Enhances Cognitive Control for Positive Affective Stimuli.

Siever, D. (2013). Transcranial DC Stimulation. Neuroconnections, Spring Issue, 33-40. MaresS T et al. 2018 In Press.
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Nezadouci a vedlejsi ucinky vjem placebo % aktivni % p- (Fisher)

paleni 14,3 27,3 0,457
bolest hlavy 19,0 18,2 1,000
brnéni 14,3 13,6 1,000
svédéni 4,8 13,6 0,607
unava 9,5 91 1,000
akutni zmény nalady 4,8 9,1 1,000
Stipani 14,3 9,1 0,664
pichani 4,8 4,5 1,000
tlak v hlavé 0,0 4,5 1,000
rozmazané vidéni 4,8 4,5 1,000
bolest skalpu 4,8 4,5 1,000
hyperglykémie 0,0 4,5 1,000
paleni oci 0,0 4,5 1,000
Skubani vicka 0,0 4,5 1,000
pozitivni nalada 9,5 4,5 0,607
pocit tepla 4,8 0,0 0,488
kovova chut 4,8 0,0 0,488
fosfény 9,5 0,0 0,233
zavrat 4,8 0,0 0,488
tfes rukou 4,8 0,0 0,488
ztuhlost krku 4,8 0,0 0,488
tinitus 4,8 0,0 0,488
ustup bolesti hlavy 4,8 0,0 0,488
ustup nocnich potd 4,8 0,0 0,488

ustup bolesti zubl 4,8 0,0 0,488




Stimulace stejnosmérnym proudem tDCS




Reward mechanismus - ,,okruh odmény”

Cumulative priming effects of cortical stimulation on smoking cue-induced
craving

A randomized controlled trial of targeted prefrontal cortex modulation with
tDCS in patients with alcohol dependence

Transcranial direct current stimulation of the prefrontal cortex modulates the
desire for specific foods

Prefrontal cortex transcranial direct current stimulation associated with aerobic
exercise change aspects of appetite sensation in overweight adults

Prefrontal cortex transcranial direct current stimulation (tDCS) temporarily
reduces food cravings and increases the self-reported ability to resist food in
adults with frequent food craving

Diminishing Risk-Taking Behavior by Modulating Activity in the Prefrontal
Cortex: A Direct Current Stimulation Study

Activation of Prefrontal Cortex by Transcranial Direct Current Stimulation
Reduces Appetite for Risk during Ambiguous Decision Making

»>——e Glutamine

Dopamine


http://www.sciencedirect.com/science/article/pii/S0304394009009793
https://academic.oup.com/ijnp/article-lookup/doi/10.1017/S1461145714000984
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3541023/
https://www.sciencedirect.com/science/article/pii/S0195666311006374?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0195666311000961?via%3Dihub
http://www.jneurosci.org/content/27/46/12500.full
http://www.jneurosci.org/content/27/23/6212.full

: Volume 117, Issue 5
ADDICTION SSA B N

Pages 1242-1255
REVIEW

Reducing craving and consumption in individuals with drug
addiction, obesity or overeating through neuromodulation

intervention: a systematic review and meta-analysis of its & & o
fnllnw-up 'EffElI:tS References Related Information
S

Sensen song. Anna Zilverstand, Wenjun Gui, Xuefei Pan, Xiaolin Zhou 2
Recommended

First published: 13 September 2021 | https://doi.org/10.1111/add.15686 | Citations: 12

A total of 20 articles (including 22 studies) were included in the final analysis and 10 of them were registered as
clinical trials. (...)

Excitatory neuromodulation of dIPFC activity reduced craving and consumption immediately after the
intervention (craving: ¢g=0.734, ClI = 0.447-1.021, P<0.001; consumption. g=0.527, CI = 0.309-
0.745; P <0.001), as well as during short-, mid- and long-term abstinence (craving: g =0.677, CI = 0.440-
0.914, P < 0.001; consumption: g = 0.445, Cl = 0.245-0.645, P < 0.001; abstinence levels: g = 0.698, Cl = 0.433-
0.963, P < 0.001; average time of follow-up: 84 + 83 days after last stimulation). Additional analysis demonstrated
that the intervention effects were sustained in all populations studied (food, nicotine, alcohol or drug
abuse) and with both stimulation techniques used (rTMS, tDCS). Interventions targeting at the left (vs right)
hemisphere may be more effective.



Kde se to da sehnat ?



Doporucené postupy ceské Psychiatrické spolecnosti — craving pri zavislosti na alkoholu

Transkranialni stimulace viz odkaz €. 1
stejnosmérnym proudem (tDCS)

v

Posouzeni
klinické aplikace

vizodkaz¢. 3,4, 5,6, 7

viz odkaz é. 2 vizodkazé 3,4, 5, 6

Kontraindikace Deprese®!? (nerezistentni?)

Obsedantné kompulzivni porucha®

Schizofrenie?

(auditivni halucinace®'®, negativni a kognitivni priznaky*?)
Craving u zavislosti na psychoaktivnich latkach (alkohol®)

Nelze aplikovat

viz odkaz c. 8, 9
NeZadouci ne

ucinky

ano

Klauss J, Anders QS, Felippe LV, et al. Multiple sessions of transcranial direct
current stimulation (tDCS) reduced craving and relapses for alcohol use: a
randomized placebo-controlled trial in alcohol use disorder. Frontiers in
Pharmacology 2018; 9, 716.

https://postupy-pece.psychiatrie.cz/lecba/biologicke-metody/tdcs



Kontakt pro dalsi informace

NEUROSTIMULACNI CENTRUM PSYCHIATRICKEHO ODDELENI
KRAJSKE ZDRAVOTNI, a.s. - NEMOCNICE MOST, o.z.

¢

Neurostimulacni
poradna

€ +420478 032 133
DM rtms.mo@kzcr.eu

L Krajskda zdravotni
\ Nemocnhice Most




