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PE3IOME. KorauTtuBHbIC HapylIeHHs y IeTell — OHa U3 HauOoJiee aKTyaJIbHBIX U YaCTBIX MPOo0IeM
JIETCKOI HEBPOJIOTUH, TPUBOAIIAS K 3aTPYJHEHUSIM B 00yUYEHNH, TOBEJEHYECKUM MTPOOIeMaM U COLIH-
anmpHOMU Ae3aganTanuu. Tpanckpannanbaas Mukpomnosspusanus (TKMI) sBrnsercs omanmM n3 Hanbosee
HNEPCIIEKTUBHBIX (PU3HOTEpaneBTUUECKUX METOIOB JICUEHHUS] KOTHUTUBHBIX HAapyIICHUH y MAlHEHTOB
B3pOCIIOrO H IETCKOT0 Bo3pacta. ey uccnedosanus — oueHUTH 3PPEKTUBHOCTD TPaHCKPAHUATIBHON
MUKPOTIONISIPU3AIMN B KOPPEKIUU KOTHUTHUBHBIX HapyIIEHUH y MalEeHTOB JIOIIKOJBLHOIO BO3pacTa.
B nccnenoBanme ObLT BKITFOUEH 21 MalMeHT ¢ KOTHUTHBHBIMHA HAPYIICHUSMH, U3 HUX 19 MaJIbunKOB
U 2 neBouyKu. BeceM mamueHTaM IpoBOAMIIACH MUKPOIMOJpU3anusa KypcoM u3 10 mpouenyp ¢ npume-
HEHHMEM TOCTOSTHHOT'O 3JIEKTPUYECKOro Toka ¢ HampsikeHneMm 0,4 MKA ¢ HaJOXeHHEM 3JIEKTPOIOB Ha
cyOnoMHuHaHTHOE Tonymiapue B JoOHyro (orBenenust Fpl winm Fp2) u Temennyto (otBenenust P3 winu
P4) obmactu. Bee mamueHTsl olleHUBAIMCE TI0 TTKanie Bekcnepa, marpuriam PaBena u mikanre «Camo-
YyBCTBHE, aKTUBHOCTB, HacTpoeHue» (CAH) Ha ncxoqHOM ypoBHE U Tiocie rposeeHus 10 mporemyp.
Pezynvmamer. Cpennue 3HaueHHs TecTa Bexcnepa Ha MCX0QHOM ypoBHE cocTaBisuin 77+4 6asa. [pu
MOBTOPHOM 00CIIeIoBaHuK cpeiHuii Oasut coctarisut 82+5 (p<0,01). [1pu oneHke o marpuiiam PaBena
cpenHuii 6ann coctaBisin 12=+2. Ilpy MOBTOPHOM OIEHKE CpeIHUE 3HAYCHUs cocTaBisumm 13 +£2 6anmma
(p<0,01). [Tpu onenke mo mkase CAH cpeqnmii 6amn B pa3aerne «CamoayBcTBHE» cOCTaBIISLI 42,345 Ha
MCXOIHOM ypoBHe 1 45,8+ 5 npu orienke B quHamuke (p<0,01), B pa3aene « AkTuBHOCTE» — 37,3+4 B Ha-
yasie uccnenosanus u 41,1 +4 npu noropHoii ouenke (p<0,01), B paznene «Hactpoenune» — 42,6+3 Ha
MCXOHOM ypoBHe 1 43,6+ 3 mpu orieHKe B AMHAMHKE. TakuM 006pa3oM, TprMEeHEeHNE TPAaHCKPaHUAIBHON
MHUKPOIOJIIPU3ALNN Y JeTed ¢ HapyIICHHEM KOTHUTUBHBIX (DYHKIIMH TO3BOJISIET YIIyYIIUTh KOTHUTHB-
HBI{ CTATYC MAllMCHTOB, MTOBBICUTH UX O0IIEEe CAMOYYBCTBHUE U AKTUBHOCTb.

KJIFOUEBBIE CJIOBA: TtpanckpanuanbHas wukponoispusanus, TKMII; dusunorepanus;
KOIHUTHBHBIE HApYILIEHHUS.
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ABSTRACT. Cognitive impairment in children is one of the most relevant and frequent problems
of pediatric neurology, leading to learning difficulties, behavioral problems and social maladapta-
tion. Transcranial Direct Current Stimulation (tDCS) is one of the most promising physiotherapeutic
methods for treating cognitive impairment in adult and pediatric patients. Objective — to evaluate
the effectiveness of tDCS in the correction of cognitive impairment in patients of preschool age. The
study included 21 patients with cognitive impairment, including 19 boys and 2 girls. All patients
underwent tDCS with a course of 10 procedures using a direct electric current with a voltage of
0.4 nA with the application of electrodes on the subdominant hemisphere in the frontal (leads Fpl or
Fp2) and parietal (leads P3 or P4) areas. All patients were evaluated according to the Wexler scale,
Raven matrices and the scale “Feeling, Activity, Mood” (FAM) at the initial level and after 10 pro-
cedures. Results. The average values of the Wexler test at the initial level were 77+4 points. After
second examination, the average score was 82+5 (p<0.01). When assessed by Raven matrices, the
average score was 12+2 points. When second examination, the average values were 1342 points
(p<0.01). When assessed according to the FAM scale, the average score in the “Feeling” section was
42.3+5 points at the initial level and 45.8 +5 when assessed in dynamics (p<0.01), in the “Activity”
section — 37.3+4 points at the beginning of the study and 41.1£4 points for second examination
(p<0.01), in the “Mood” section — 42.6+3 points at baseline and 43.6+3 points for dynamic exa-
mination. Thus, the use of tDCS in children with impaired cognitive function can improve the cog-
nitive status of patients, increase their overall well-being and activity.

KEY WORDS: transcranial direct current stimulation; tDCS; physiotherapy; cognitive impairment.

BBEIEHUE

KornuTrBHBIE HapymieHUs y AeTeld — ojHa W3
aKTyaJbHBIX TPOOJEM JCTCKOW HeBposioruu. Mx
pacipoCTpaHEeHHOCTh y JIeTeH MOMIKOJIHHOTO BO3-
pacta coctaBmsier 5—-10% [7, 10, 15]. Hapymenue
KOTHUTHBHOHW JEATENIbHOCTH TPUBOIUT K 3aTpPy/-
HEHUSM B 00y4YeHHH, TTOBEJICHUSCKUM MpOOIeMaM,
BBI3BIBAET COIMAJIBHYIO J€3a/JanTaluio, 4T0 0CO-
OCHHO aKTyaJbHO IPH Tepexojie U3 JIOIIKOIHHOTO
B LIKOJBHBIN Bo3pacT [8, 17]. B nactosiee Bpems
CYIIECTBYET OOJBIIOE KOJIMYECTBO (hapMaKOIOTH-
YEeCKHUX U He(hapMaKoJIOTHUYECKUX METOOB, MT03BO-
JISIOMIMX YTyYIIUTh KOTHUTHBHBIN craryc. Jlokasa-
HO, 4TO CBOEBpeMeHHOe U A((EeKTUBHOE JICUCHHE
M03BOJISIET HE TOJBKO TOBBICUTH KOTHUTHBHBIE
BO3MOYKHOCTH TIAITMEHTA, HO U CHU3WTH J03bI U Ya-
CTOTY npreMa (papMaKoJIOrHYECKUX Mpenapatos [1,
3, 13, 18]. OgHNUM U3 MIUPOKO PAaCIpPOCTPAHEHHBIX
HanpaBJeHUI B KOPPEKIIMU KOTHUTHBHBIX HapyIIle-
HUH sBisieTcs GU3NOTEpanusi, MO3BOJISIIONIAS TPH
TTOMOIIH PAa3IMYHBIX (PU3NIECKUX (DAKTOPOB OKa-
3bIBaTh BIHMSIHAE HA OPraHW3M, B TOM YHCIIC Ha IICH-
TpaJdbHYIO HEPBHYIO cUCTeMY [2, 6, 16]. Tpauckpa-
nuansHast Mukponosnspusanust (TKMIT) — oaun u3
HanboJee N3BECTHBIX METO/IOB (pr3noTEpaneBTHye-
CKOTO JICYCHHSI, OCHOBAHHBIM Ha BO3JIEHCTBHUH TI0-
CTOSTHHBIM 3JIEKTPUUYECKUM TOKOM MaJlol CHJIBI Ha

ompeaeNeHHbIe 30HbI TojoBHOTO Mo3ra [9, 20]. Co-
IJIACHO JIUTEpaTypHBbIM JaHHBIM, ITPUMEHEHHE Cia-
00ro MOCTOSIHHOTO AJICKTPUYECKOTO TOKA SIBJICTCS
HanOoJjIee aneKBaTHBIM U (PU3HOIOTHICCKAM CIIOCO-
OoM BO3JIeicTBHSI HAa HEpBHYIO cuctemy [11, 19].

HE/Ib UCCAENOBAHUA

Onenutb 3(p(HeKTHBHOCTH TpPaHCKpAHUAIBHOM
MHUKPOMONISIPU3ALMA B KOPPEKIIMH KOTHUTHUBHBIX
HapylIEHUH Y NallMeHTOB JOIIKOJILHOIO BO3pacTa.

MATEPUA/IbI U METO[IbI

WccnenoBanne mpoxommino Ha 0a3ze KOHCYIb-
TaTUBHO-AMATHOCTUYECKOTO M MHOTOIPOQHUIBLHO-
ro neatpo ®I'bOY BO CIIGITIMY Munzapasa
Poccun. Kputepun BKIIOYEHHs B HCCIEOBAHUE!
JOUIKOJILHBIM BO3pAcT MalMeHTa, HapylIeHUe Ofl-
HOTO WJTM HECKOIFKUX KOMITOHEHTOB KOTHHUTHBHBIX
¢GyHKUIMA (MamsITH, BHUMAaHUS, BOCHPUSTHSA, THO-
3Hca, MPaKCUCa, peueBbIX (DYHKIWH, MBIIUICHHS),
YCTaHOBJICHHBIX Ha OCHOBAHHWH HEBPOJIOTHMYECKOU
U TICHXOJIOTHUYECKON OleHKH. Kpurepuu HEBKIIIO-
YeHHsI B MICCIIEIOBAaHNE: HAIMYHME B aHAMHE3€ DITH-
JIENITUYECKUX TPHUCTYIIOB WU SMUICHTH()OPMHON
aKTUBHOCTHU TI0 TAHHBIM 3JIeKTpodHIedarorpadun
(@3I'), HOOTpOIIHOE WM (HU3HOTEPANIEBTUYECKOE
JIeYeHre, MPOBOJMMOE HE MEHEee ueM 3a 3 mecsla
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10 BKIIIOUEHMS B HcClIefoBaHue. B uccnenoBanuu
MpUHKUMAJ ydyacThe 21 manueHT ¢ KOTHUTUBHBIMU
HapyIeHusIMHA (cpeaHuii Bo3pact 5,4+0,5 romna), u3
Hux 19 manpunkoB (90,4%) u 2 nesouku (9,6%).

Ilepex HauamoMm mporenyp Bce OeTH OBUIM OC-
MOTpPEHBI HEBPOJIOTOM M (PU3HOTEpPAIeBTOM, ObLIa
BhINONHEHa DOI 1Sl UCKITIOYECHUS! AMTMIIENTUPOPM-
HOM aKTMBHOCTH. MUKpOIOJISIpHU3aLHsl IPOBOANIAC
Ha anmapare MarHoH-CJIUII ¢ npumeHenneM mo-
CTOSIHHOTO 3JIEKTPUYECKOTO TOKAa C HAIPSDKCHUEM
0,4 MKA c HaJOXEHHEM 3JIEKTPOIOB Ha CyOmOMU-
HaHTHOE TIONyIIapue B IoOHyTo (oTBeAeHus Fpl wmmn
Fp2) u Temennyto (orBenenus P3 wm P4) obnactu.
JUTenbHOCTh TpOIEeayp COCTaBisuia 45 MHHYT.
Kypc — 10 mpouenyp, €XeaHEBHO C NepepbiBaMU
Ha BbIXO[HbIE 1HU. Heliporncuxonorndyeckas oneHka
MpoBOAMIIACKH TIO IKaine Bekcnepa u mMarpunam Pa-
BEHa Ha UCXOMHOM ypoBHe u uepe3 10 muei (mocie
MIPOXOXKICHUS Kypca MUKponofsipu3aiyn). C 1enbio
OLICHKH IICUXO3MOLIMOHAJIBHOTO COCTOSIHUSL [JeTeH
POAMTENISIMU HAa MCXOAHOM YpPOBHE M IOCJE INpOBeE-
JEHHOIo Kypca HmpoLuexyp ObUI 3all0JIHEH ONPOCHUK
«CamouyBCcTBHE, aKTUBHOCTD, HacTpoeHue» (CAH).
Pogurensam nana pexoMeHIAIMs 3aroiHsITh OMpOC-
HUK TIOBTOPHO B TO K€ BPeMs CYTOK, YTO U IIPH
niepBoM 3anonHeHun. OnpocHuk coctout u3 30 map
CJIOB, SIBJIIIOIIMXCS MOJSIPHBIMU XapaKTEPUCTUKAMU
(o 10 map cnoB st Kaxoii kareropuu). Ha Oimanke
00CIIeIoBaHusl MKy TONAPHBIMH XapaKTepUCTHU-
KaMM pacrojiaraercs peiituHroBas Iukaia. Mcrbl-
TyeMOMY IpeJIaraloT COOTHECTH CBOE COCTOSIHUE C
OTIpEJIeNICHHOM OlleHKoH Ha mikane. [Ipu obpadorke
PE3YyJIbTaTOB HCCIIEIOBAHUS OLIEHKU IepecUnThIBa-
muchk B 6amtax ot 1 mo 7. KpalHss cTenieHb BBIpa-
YKEHHOCTH HETaTUBHOTIO IOJIOCA Maphbl OLIEHUBAIACh
B 1 Gamn, a KpaifHAA cTeneHb BBIPaKEHHOCTH 03U~
THBHOTO T10JIFOCA OLICHUBAJIach B 7 OaUIOB.

CraructTudeckuil aHaJIu3 MPOBOAMIICS MIPH TO-
MOIIK TIporpamMMHoro obecmedennss IBM SPSS
Statistics v.23.0. IlpoBoamicsi pacyer cpeIHux
3HaYEeHUH W JOBEPUTENHHOIO HWHTEpBala IpHU
0=0,05, paccuntsiBancs t-kpurepuit CTbrogeHTa
JUI CPEHUX 3HAUEHUM.

PE3Y/ILIATDI

CpenHue 3HaueHUs1 Tecta Bekciepa Ha uCXOn-
HOM YypOBHE B TpPYIIE HCIBITYEMBIX COCTaBIISLI
77+4 6anna. [Ipu MOBTOpHOM OOCIICIOBAHHIH ITOCTIE
MIPOBENICHHOTO Kypca Mpolenyp Obliia OTME4eHa CTa-
tuctriecku goctoBepHas (p<0,01) monoxxutenspHas
JIMHAMUKa, CpeHui 0at coctapisut 82+5 (puc. 1).

IIpn onenke nmo marpunam PaBena cpennuit
O6amr cocraBmsur 12+2. [lpu mOBTOpHOH OICH-
Ke CpeJIHMe 3HauyeHUs cocTaBsum 13+2 Oamia
(p<0,01) (puc. 2).

IIpu omenke mo mkane CAH cpemamii Gamn
B paznene «CamouyBcTBUE» cocTaBisin 42,3+5,
B pazgene «AKTHBHOCTHY — 37,3+4, B pazmene
«Hactpoenue» — 42,6+3. IIpu noBTOpHOU OIlCH-
Ke depe3 2 Hemenau OblIa BBHISBICHA IMOJIOKUTEIh-
Has TUHaMHWKa B pazaenax «CaModyBCTBHE» —
45,8+5 bamna u « AKTUBHOCTEY — 41,1+4 Gamna
(p<0,01). He Ob110 BBIIBICHO CTAaTUCTHYCCKH JO-
CTOBEpHBIX M3MEHEHUH B paznene «HactpoeHuey,
cpenuuit 6amn coctasisut 43,6+ 3 (puc. 3).

ObCYXXIEHUE

Tect Bekcnepa / Wechsler test (WISC)
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Puc. 1. Ouenka namueHToB mo mkane Bekciepa Ha HCXOQHOM
YPOBHE 1 TIOCIIE MPOBEICHHBIX MPOLIEYD (depe3 2 HeleI)

Fig. 1. Assessment of patients on the Wechsler scale at
baseline and after the procedures (after 2 weeks)

Matpuubl PaBeHa / Raven’s matrices
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Puc. 2. Onenka nanuenToB nmo marpunam PaBena Ha ucxon-
HOM YpPOBHE W TIOCIIC IPOBEICHHBIX MpoLeayp (depes
2 Henenn)

Fig. 2. Evaluation of patients using Raven’s matrices at
baseline and after the procedures (after 2 weeks)
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Puc. 3. Onenka manueHtoB no mkane «CaMo4yBCTBHUE, aK-
THUBHOCTH, HACTPOCHHE» Ha MCXOAHOM ypPOBHE W IIO-
clie IPOBEJICHHBIX Ipouexyp (depes 2 Henemnn)

Fig. 3. Evaluation of patients on the “Well-being, activity,
mood” scale at baseline and after the procedures (after
2 weeks)

TpaHckpaHuaIbHAs MUKPOIOISIPU3ALMST — OIUH
13 HamboJee pPaclpoOCTPaHEeHHBIX METONOB (hH3HOTE-
paneBTUYECKOrO JICYCHHS, TTO3BOJITFOLINI OKa3bIBATh
BO3/ICHCTBHE Ha HEHTPAIbHYIO HEPBHYIO CHCTEMY
C IIEThI0 KOPPEKINH ee (PYHKIMOHAIBHBIX Hapy-
menuil. Panee sappexruBnocts TKMII Obima mpo-
JIEMOHCTPUPOBAHA JAPYTUMH UCCIEAOBAaHUSIMA. Tak,
no ganHbM O.A. KoBasneBoii v COaBT., IpU aHATHU3E
s pextrBHOCcTH TKMIT y 96 neteii ¢ KOTHUTHBHBI-
MU HapylIeHUsIMHA B Bo3pacTe oT 6 g0 10 met Obuia
BELISIBJICHA TIOJIOXKUTENbHAs AuHaMuka y 80% neteid,
Takke y 75% nereit coxpaHssiach HOpPMaTH3alus
MoKazaTesiell KpOBOTOKA, OLIGHEHHAs! MPU MOMOIIH
TpaHCKpaHHaabHON monmieporpaduu. OcoOeHHO-
CThIO JITAHHOTO WCCJIEIOBAaHUS SIBIISUICS KOMILIEKC-
HbIM noaxo, couetaromuii TKMII, meaukaMmeHTO3-
HOE ¥ ICUXOTEPaNIeBTUUECKOE JIeueHue [S].

B unccnenosannu L.M. Bullard u coast. (2011)
On11 poneMoHcTpupoBad Ppdekt TKMII Ha cro-
COOHOCTb K O0YyYEHHIO y 37I0POBBIX JOOPOBOJIBIICB
MpU BO3/IEHCTBUU Ha HWKHEIOOHBIC OTBEICHHUS
(F8) [12].

B pabore H. Lu, W. Chan u coaBt. 61 O1IcHEH
st dext or TKMII B coueTannu ¢ TpeHUPOBKOH Tia-
Mt y 201 MOXKUIOTO MalMeHTa ¢ KOTHUTUBHBIMU
HapymeHusiMi. CoueTaHue 3TUX METOJHK Ipojie-
MOHCTPHUPOBAJIO 3HAYUTEIHHO JTYUIINE Pe3yabTaThl
cnycTs 4 Helenu JEeYeHHs 0 CPaBHEHMIO C KOH-
TPOJILHOI IpyNION, BBINOIHIBLICH TOJBKO yIpPaXK-
HEHUs Ha TpeHUPOBKY namsaTu (p<0,05) [14].

B 2019 rony O.B. KusizeBa u coaBT. olleHUBa-
au metonq TKMII B cocTtaBe KOMILJIEKCHOM MEIU-
LIMHCKOM peadWIuTanuu JAeTe ¢ paccTpOMCTBOM
sKcrpeccuBHO peun. Ilo pesynbraram JaHHOIO
uccnenoBanus y 40% neTeit momoKuTeNbHBIN (-
(hexT HAOMIOMANICS yKe mocie 1 mMecsrma JIedeHus.
B uccnenoBanun npussuin yuactue 60 nereil B
BO3pacTte ot 2,5 1o 4,5 nert [4].

Hawnb6omee vactro TKMII npumMensieTcst B cocta-
BE& KOMIUICKCHOW MEIMIIMHCKOW pea0WIMTAlluu U
MEIUKaMEHTO3HOTO JICUCHUS JJIs JOCTIDKEHUS Hau-
Oompiero TepamneBTHYeckoro 3¢dgdexra. B pamrax
Hamero uccienoBanus metoguka TKMII mpume-
HSJIACh M30JMPOBAHHO OT APYTUX METOJOB C IIe-
JBIO TOJTyYeHUs] HanOoliee JOCTOBEPHBIX JaHHBIX.
B xonme mccnemoBaHus Obla MOydeHa CTATHUCTH-
YECKHU JOCTOBEpHAas MOJOKUTEIbHAS TUHAMUKA B
BUJIC YIYYIICHUS KaK KOTHUTUBHBIX (DYHKIIHI, TaK
1 001Iero cocTOsTHUS peOeHKa P OLIEHKE T10 IIIKa-
ne CAH camouyBcTBuUSl U akTUBHOCTU. OHAKO HE
OBLTO BBISIBIIEHO CTaTUCTUYECKH JOCTOBEPHBIX H3-
MEHEHU B HACTPOCHUU MAI[UCHTOB.

SAK/TIOYEHNE

Taknum 0Opa3om, IprUMeHEHHE TPAaHCKPAaHHAIb-
HOM MMKPOTOJISIpU3aLUU y JeTel ¢ HapylleHHUEM
KOTHUTHBHBIX (YHKIUH TO3BOJSET YIYyYIIUThH
KOTHUTHBHBIH CTaTyCc MalMEeHTOB, MOBBICHTH HX
oO11ee caMOYyBCTBUE U aKTUBHOCTD
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