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[MoTeHuWanbHble KOHPAUKTbI UHTEPECOB

MecTa paboTbl:

duHaHCHMpPOBaAHMUE:

YTeHne nekuymm Ha

KOHTPAKTHOW OCHOBE:

Yyactme B pabore
Hay4HbIX U30aHUN

1) OOO «2ko-BekTtop»

2) ®reyY «HMWLU 3npoKkpuHonornm» MuHsapasa Poccmm

3) TAY3 MockBbl « MOCKOBCKUIN HAay4YHO-MPAKTUYECKNI LEHTP MeANLUHCKOMN
peabunnTaunm, BOCCTAHOBUTENIBHOM N CMOPTUBHOM MeANUMHbI» [lenapTameHTa
34paBooOXpaHeHnAa r. MOCKBbI

4) 00O «WM3paTtenbcTBO CoOto3a NeanaTpos Poccum»

Poccmnitckmnin Hay4uHbin doHA (McnonHuTenb no rpaHTam ¢ 2014 roaa)
Roche (lfepmanus), Medtronic (CLUA), Novo Nordisk (daHus)

HypHanbl Ha nhatpopme http://journals.eco-vector.com/

HypHanbl Ha nhatdopme http://endojournals.ru

HypHan BectHnK PAMH (oTBeTCTBEHHbIN cekpeTapb) http://vestnikramn.spr-journals.ru
HypHan «Bonpocbl KypopTonormu, pmusmotepannm n ne4edbHom GU3NYECKON KyabTypbl»
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[TyTb pa3BUTUA HAaYYHOTO KypHana...

..Hay4HbIn XKypHan JOJIKEH TN 6b1Tb mexxayHapoaHbIM?

* NpeAMeT }KYpHasa nHTepeceH BHe Poccumn?

° ayAUTOPUN }KYPHaNa UHTEepecHO MHeHue He u3 Poccun?
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XaPaKTePUCTMKA NYyYLLIMX KYPHA/10B

e MexayHapoaHas ayauTtopus
* bonblioe Koan4vecTso NybanKauum

* \cnoNb3oBaHME MHHOBALMOHHbIX TEXHO/IOTUI NYBAUKALMMK:

* nybaukauma RAW-data, meana-matepuanos

* aKTMBHOE pacnpocTpaHeHue onybAMKOBAHHOIO KOHTEHTA (YCUani nsgatens no NpoaBUKeHUto
cTaTen bonblle, Yem No NOoAroToBKe)

* PrePrint, Publish Ahead of Print, EPUB/HTML/FB2
* (CBAA3Ka C BHeLHUMM Ba3zamu, cUCTEMaMU U CepBUCaMU

e AKTMBHAs NOJIMTUKA NPOABUIKEHUA N3JaHUA N bopbba 3a ayanTtopuio

* Kak CMHU

* Kak 6a3bl AaHHbIX NEePBUYHOM Hay4YHOM NHPOPMaLUK
* Kak 0bpas3oBaTenbHOro pecypca

* KaK 3Ta/IOHa B CBOEM 061aCTN HAYKM

 UHBecTuumumn B paboTty nsganma n 6onbwon puHaAHCOBLIN 0H60POT



PUNOCODPUA canTa Hay4HOrO XKypHana

— 3TO NMHCTPYMEHT ANS NPOABUXKEHMA N3JaHUA HAa MEXAYHAPOAHOM YPOBHE

3a4aun:

1. YBennyeHme YNTAEMOCTU U LNTUPYEMOCTHU

2. [loBbllWeHUe penTUHra 1 cTaTyca *KypHana

3. Ontummnsauma paboTtbl pegakunm U U34aTenbCTBa
4. T[Mnowaaka AnAa peknamoaatenemn

5. BwusuTHaA KapTouka usgatens/yupeaurtens

Ceepx3apgaum:

1. MexayHapoaHbIN PENUTUHT (aBTOPOB, KypHana, nsaatena, HUN)
2. Hay4yHaa nMHOpPaCTPYKTypa U MexKAyHapoAHble CBA3MU

3. BunammocTb 1 NpecTtuK Haykm B Poccuum



OcHoBHble BUAbI TpeboBaHUM
K CAUTY Hay4yHOro nsnaHuA

TpeboBaHUsi HAEKCUPYIOLIUX Tpe6oBaHUA perynupyroLmx
opraHmsauumn (MexayHapogHbie) opraHu3auum (co cTopoHbl PD)
* Google Scholar  BAK

* DOAJ * 3aKOHOAATEeNbCTBO

e PubMed e 3akoH o CMU

e SCOPUS * 3aKOH O peKname

* 3aKoH 06 aBTOPCKOM npase

*  Web of Science * 3aKOH O MEePCOHaNbHbIX AaHHbIX, U Ap.

e elibrary (PMHL)

TpeboBaHusa coobwecTBa

e JlocTynHOCTb B pe3yabTaTax NOUCKa
e  HaBurauma no KOHTEHTY
*  WHTYUTUBHO-NOHATHbIN UHTEPdENC
e  fI3bIKOBas NOKaNAU3aLUSA



: %k
Science Index

WEB OF SCIENCE . [P Gaete G Scho.arg '



Выступающий
Заметки для презентации
Подчеркнуть, что РИНЦ – наименьшая из баз данных, не признаваемая и неизвестная в научном мире за пределами СНГ


TpebosaHua Google Scholar*

e 0auH otaenbHblt URL anAa Kaxkaow ctaTbm
* BCe Bepcum ctatbu (A3bIKkoBble) — no oaHomy aapecy URL

* Kak[aA CTpaHMLa cTaTbM cCOAEPHKUT NMMbo pedepaT cTaTbn, MO0 NOAHbIN TEKCT (Mam oba
BapuaHTa)

* [OCTYN Ha CTPaHWULLY CTaTbM AO/IKeH ObITb OTKPbITbIM — He TpeboBaTb aBTOpPMU3aLIUM UM ONAATbI

e ¢ann robots.txt gonKeH pa3pellaTtb NONCKOBbIM poboTam Google MHAeKCUMpPoBaTb CTPAHULLbI
cauTa

*  CMMCOK BbIMYCKOB A0/1}KeH ObITb pa3melleH Ha OTAe/IbHOM CTpaHuLUe
e coAeprkaHMe KarxKaoro BbiNycKa A0NAXKHO ObiTb pa3melleHo Ha OTAeNbHOM CTPaHULe

¢ AOJ1XKHA HbITb eaAnHaA apPXUTEKTYPaA NOCTPOEHUA CCbIJZIKU OT CMMUCKA BbIMYCKOB A0 NOJIHOINO TEKCTA
CTaTb#

Google

scholar

*)KYpHa/ibl 63 3/1eKTPOHHON BEepPCUM He paccMmaTpmBatoTcs



Kntouesble TpebosaHmsa SCOPUS*

1) Hannume nogpobHom MHPopMaLMM Ha aHITTMNCKOM fi3blKe:

OMMUCaHue XXypHasia (I'Ipe,EI,MET U 3a,u,aqm), BK/1IOY4aA ONMUCaHUE TEMATUYHECKUX PaA3aENOB

COCTaB pe,ﬂlaKLI,VIOHHOﬁ Konnermm v pegakunmoHHOro CoBeTa (BKIII-OHaFl I'IpO(I)VIIIb YY4E€HOrIO, a He
TOJIbKO CTENEHL U 3BaHVIE)

NOJINTUKA pPeaaKLum B OTHOLIEHUM COBNOAEHUA HOPM NYBANKALMOHHOM 3TUKK
npoueaypa otbopa cTaTel, BKAOYaA peLeH3npoBaHue
nepeyeHb onyb6/IMKOBaHHbIX BbIMYCKOB

pedepat KaxKaoi onybIMKoBaHHOM CTaTby (Ha3BaHMe, aBTOPbI, OPraHnU3aLUmn, CTPYKTYPUPOBAHHOE
peslome, Ko4YeBble C/10Ba)

CMUCKK NnUTepaTypbl (TpaHcanTepayms)

2) JocTyn K NO/IHbIM TEKCTAaM Yepe3 CauT XKypHana
3) DOI

*)KYpHa/ibl 63 3/1eKTPOHHON BEepPCUM He paccMmaTpmBatoTcs




DO
(Digital Object |dentifier)

OCHOBHOM U CaMbIX Ba*KHbIM KOMMOHEHT
bubnnorpadpunyeckoro onmcaHma nybamkaumm

[laxke npu Hann4Ymm ownboK B bubamorpadmyeckom onmcaHmnm
DOl no3BonAloT y4ecTb UMTUPOBAHME

OauH DOl MOXXHO NPUCBOUTDL Pa3HbIM A3bIKOBbIM BEPCUAM
KaXaoro onybamMKoBaHHOro matepuana...



CTpyKTYypa

doi: http://dx.doi.org/10.14341/serg2013341-47

|_I

Aapec

]

Mpeduxc

\_‘

Cyddukc

YHMBEpCanbHbIN
ONA BCEX

YHUKanbHbIN AN
n3agaTtens

YHUKanbHbIN ANA
onyb/MKOBAHHOTO
maTepuana



http://dx.doi.org/10.14341/ket20128427-30

Yemy moxxHO npucsoutb DOI?

e Jllobomy pasmeuieHHoMy nog otaenbHbiMm URL maTepuany
e KypHany
e BbINycKy *KypHana
* Cratbe
e J[lononHUTeNbHbIM Ppannam (PUCYHKK, Tabauubl, meamna)
e dainam BEpPCTKU
* KHUre
* [naBe B KHUre
* PucyHKam u Tabnnuam B KHUre
e Teancam (B matepmanax KOHpepeHuUUn)

e OTaeNbHbIM Meana-maTepuanam



Peructpauua DOI

* [poncxoaut yepes nnatpopmy CrossRef

e AIMMHNCTPATUBHDLIN BXOA, AJ11 3aPErnCTPUPOBAHHDIX
n3gateneu

* PyyHOM MK NONAyaBTOMaTUYECKUM pexum (XML)

Pernctpaumna DOI = otnpaska B 6a3y CrossRef
bnbnnorpadpmnyeckoro onmcaHus
PErUCTPUPYEMOTrO MaTeEPMANA C YKazaHNEM
ccbinkn URL, no KoTopomy OH AoCTyneH




BHUMAHWE!! ...the devilis in the details...

e PyccKoe areHTCTBO UMdppoBom ctaHaapTusaumm (PALC)

http://rads-doi.org/

e CYBERDOI
http://cyberdoi.ru/

e DataCite
https://www.datacite.org/

e mMEDRA
https://www.medra.org/

e Crossref
https://www.crossref.org/

® CYWECTBEHHO OrpaHUY€eHbl N0 GYHKUUOHANyY
n 06bemy metagaHHbIX

* He NO3BONAKT OpraHM3oBaThb LMUdpPOBYIO

MHPPACTPYKTYPY C 0OpPaTHON CBA3bIO
... NOAxXoAAT ana peructpauun DOl B
6ubnunorexkax U UHCTUTYLUOHANbHbIX
Peno3nTopuAx, HO He B Hay4HOU nepuoaukKe!



http://rads-doi.org/
http://cyberdoi.ru/
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Kntoyesble TpebosaHua PubMed™

1. Bce aktyanbHble gna SCOPUS

2. Hanuume Ha aHINMMUCKOM A3blKke [leknapaummn o No3nummn peaakummn B
OTHOLWEHUN MEKAYHAPOAHbIX MPUHLMUMNOB NPOoBeAeHUA BUuomeaNLIMHCKUX
nccneaoBaHUM M NPaBUA NPeACTaBNEHNA UX PE3YIbTAaTOB B HAy4YHOM
nepunoanke™*, B Tom uncne:

¢ npuneanevyeHnAa NnauyneHToB K y4aCTnko B UCCneagoBaHUAX TOJ/IbKO Ha ICI,O6F)OBOI'IbHOl\;I ocHOBe C
noanmncCaHnem VIH(I)OpMVIpOBaHHOI'O cornacumAa

* OoXpaHe rnpas J'II-O,CI,EVl N KUBOTHbIX — Y4aCTHNKOB 6MOM€,£I,VILI,VIHCKVIX VICCJ'Ie,EI,OBaHVIﬁ

3. MpepoctaBneHne nHbopmaLMM O BbiNycKax B NoarotossieHHoM dopmaTe
(XML)

*)KypHanbl 6€3 3NeKTPOHHOM BEPCUN HE PacCMaTPUBALOTCS PU blmed

**International Committee of Medical Journal Editors



Kntoyesble TpeboBaHuUA
WEB of SCIENCE*

1) TexHunyeckune TpeboBaHmA - aHanornyHo SCOPUS n PubMed

2) Tekywas nHaekcauma B 4pyrmx mexkayHapoaHbix 6a3ax AaHHbIX
(8 Tom uncne SCOPUS, PubMed, EMBASE, v ap.)

3) Hannume B 6a3e aaHHbiXx Web of Science cywectBeHHOro
KOJIMYeCTBaA CCbIJIOK Ha CTaTbM, onyb/IMKOBaHHbIE B
pPaccCMaTpPMBaEMOM XKYpHane

2 Clarivate

*)KYpHa/ibl 63 3/1eKTPOHHON BEepPCUM He paccMmaTpmBatoTcs Analytlcs



Kntouesble TpeboBaHmna DOAJ

TexHnyeckmne TpeboBaHuA: aHanormnyHo SCOPUS n PubMed, pononHutensbHo:

pasmMelleHne Ha MexayHapoaHon nHtepHeT-nnatpopme (0OJS, EBSCO, HighWire Press, Springer, Elsevier...)

OTKpbITaA cTaTUCTUYECcKaa MHPopMaLMA O peaaKLUMOHHO-U3aaTeIbCKoM npoLecce (KoapduuneHT oTceBa, Bpems
OXMAAHUA NYOAMKALUM U AP.) M YUTAEMOCTU XKypHana (CTaTUCTUKA NPOCMOTPOB U CKauMBaHWUI ANA KaXKa0MN
CTaTbu)

apxmBauunAa B mexxayHapoagHbIX NN HaUMOHA/IbHbIX PEMO3UTOPUAX
OTKPbITOCTb A/1A NONUCKOBbIX CUCTEM

Hannume naeHTudukatopos y ctaten (DOI, ARK, Handles v ap.)

JlocTyn K NO/NIHbIM TEKCTAM CTAaTEN A0NKeH ObiTb OTKPbITbIM (becnnaTHbIM)
MoapobHan MHCTPYKLUMA ANA aBTOPOB

[leknapauuna o No3nMuMu peaaKkumm B OTHOLLIEHUM HEMPABOMOYHbIX 3aUMCTBOBaHUN U
ONMUCaHUE NPUMEHAIOLLMXCA B XKypHaae cnocoboB UX 0bHapyKeHus

[leknapaums nosnuum peaakumm B OTHOLEHUM OTKPLITOro A0CTyna K onyb/IMKOBaHHbIM
MmaTepuanam

*)KYpHa/ibl 63 3/1eKTPOHHON BEepPCUM He paccMmaTpmBatoTcs

DIRECTORY OF
OPEN ACCESS
JOURNALS



Kntoyesble TpeboBaHuUA
WO rl d Cat * N APYIUX MeXAYHAPOAHbIX ODMOAMOTEYHbIX KAaTaN0roB

e PasmelleHMe Ha MeXXAyHapoaHOM cneumnanmsmpoBaHHoM naatdopme
n/vnu

e [loaaeprKKa cCanTom XKypHasia NpoTOKos1a cBoboagHOro obmeHa metagaHHbIMU
onybMKoBaHHbIX cTaTeM B aBToMaTudeckom pexkume OAI-MPH (TpebyeTcs
COOTBETCTBYIOLLLAA KOHPUrypaums)

e BO3MOXXHOCTb NOAMNMUCKM (Ha NEeYaTHYIO NN SNEKTPOHHYIO BEPCUIO)

f- 0CLC
L..:\ WorldCat’

*)KYpHa/ibl 63 3/1eKTPOHHON BEepPCUM He paccMmaTpmBatoTcs



Kntouesble TpeboBaHmnA BAK*

e BKNtoyeHue }KypHana B mexayHapoaHble 6a3bl gaHHbIX: Web of Science,

Scopus, Astrophysics Data System, PubMed, MathSciNet, zbMATH, Chemical
Abstracts, Springer, Agris, GeoRef

* Echu Her, TO:

* ...U34aHMNE JONKHO UMEeTb OPULNANIbHBIN CAaNUT UM CTPAHULY Ha canuTe B UHGOPMALIMOHHO-
TEeNEKOMMYHUKALUMOHHOM ceTn «NHTEePHET», rae B OTKPbITOM A0CTYNE Ha PYCCKOM M aHTTMNCKOM
A3blKax pa3mellaeTtca uHbopmauma ob n3natenbCcTse, MaBHOM peaakTope, CoCTaBe peaakUMOHHOM
Konnerum n/vnmn peaakuMoHHOro COBETA C YKa3aHMEM YYEeHOM CTeNeHU, YYEHOro 3BaHUA BCEX ero
YNEHOB, KOHTAaKTHAA MHPOPMaLMA, ONMCaHUE TEMATUKM KypPHana, NpaBMaa HanpaBaeHUS,
peLeH3MpoBaHUA N oNybANKOBaHMA Hay4YHbIX CTaTeN, aHHOTALUMM Hay4YHbIX CTAaTEN U KNHOYEBDIE
CNoOBa A1 BCEX HAay4YHbIX cTaTen n 0630poB., onybaAMKOBaAHHbIX U3A4aHMEM 33 nocnegHue 2 roaa...

A0 BRICIIAA

] W@ ATTECTALMOHHASl KOMUCCHS (BAK)
*KypHanbl 6e3 3/1eKTPOHHOM BEPCUMN HE PACCMATPUBAK il ©  mon Muicreperne ofpasomasis i sayin Pocciicio

i Pepepanun



Kntoyesble TpeboBaHuUA
CO CTOPOHbI 3aKOHA U CTaHAAPTOB

ISSN — ana neyaTHoOM BEepCUmn

elSSN — ana anekTpoHHOM BepCUMn

e Perncrpauus canTta }KypHana B KayectBe camoctoaTesibHoro CMW (He obA3aTenibHO
npw 3apernctpupoBaHHon B Kayectse CMW nevyaTHOW BEpCUM KypHana)

e Hannume dopmasibHbIX TEKCTOB:
e Ycnosua A0CTyNa K CanTy, pa3mMeLLLeHHOMY KOHTEHTY
* YCnoBMA UCMONb30BaHUA NONYYaeEMON Yepes canuT MHPopmMaLmn
* Bo3pacTHble orpaHMYeHmnA No AOCTYMNY K KOHTEHTY

e [lonnTuKa BNaAeNbLEB CaliTa B OTHOWEHUWN 0bpalleHna ¢ KoHpunaeHumanbHom nHpopmaumen u
NepCcoHaIbHbIMU AaHHbIMU

e MonnTnKa BNagenbLUEB calTa B OTHOWEHUN Pa3MELLEHNA PEKNAMHbIX U APYTMX MHGOPMALMOHHbBIX
MaTepunanos

* [loNNTUKa B OTHOLLEHUMU OXpPaHbl aBTOPCKUX MPaB



Kntoyesble TpeboBaHMA CO CTOPOHDI
cooOLLecTBa YMTaTenem 1 asTopos

e JloCTYNHOCTb B pe3ynbTaTax NOUCKa
e  BbITOBblE NOMCKOBbIE CUCTEMBI (AHAEKC, google)
e (CBoboagHble noncKosble cuctembl (Google Scholar)

d Hasmrau,mn NO KOHTEHTY
*  Ha caunTe }kypHana
* [lo NnpAMbIM CCbINIKam
* [lo ccblikam U3 gpyrux UCTOYHUKOB
* [lo ccblikam Ha Apyrme UCTOYHUKN

*  WHTYUTUBHO-NOHATHbIN NHTEPPENC
e [loncKa HyXHOM nHPopmaumnm
e OTnpaBKM pyKonucu
e B3aumoaencrteua c pegakumen
e f3blKoBasA fI0Kanu3auua!
e  OCHOBHaA ayAUTOPMA HAYYHOrO }XYPHa/a YANTAET U pa3roBapuBaeT Ha aHIUIUCKOM!
e CmellaHHbIN A3bIK Ha 0gHOM cTpaHuue HE 4ONYCTUM!
e  @DYHKUMK, ONUUU, MHCTPYMEHTbI, NHTEPAKTUB (0bCcyKaeHme)

e PenuTuHr!
e  MexXayHapoaHbIn
e  OTeyeCTBEHHbIN



OPUEHTWUP = 06pa3ubl 4na nogparkaHUA

26 November 2013 International weekly journal of science
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Hem «OHU» nyylle?

e O6bem noptdens
* PENTUHT U UMUK

e [ocTnybAnMKaunMoHHOEe
npoaBUXeHue cTaTen

* BbICOKaa ncno/sib3yemocTb
nybanMKaumm n gon.matepmanos

Hem «OHU» XyKe?

e loporo
e lonro

* BbicOKasi KOHKYpPeHUMA — HU3KME
LLIAHCb

* He nna pyccKoroBopsALLen
ayamnTopumn



Hem «MblI» nyyie? Hem «Mbl» XyKe?

e HM3Kaa KOHKypeHUuA Npun oTbope  * HenoHATHaA ayauToOpuUA YNTaTeNen

* BbICTpble CPOKM * Henpo3payHaa nosinTnKa otbopa
e Huskas ueHa ny6aAnKaLmm MaTepunanos anAa nybamkaumm

o e HenoHATHbIe ycnosua nybankaumm

* HU3KUWN PEUTUHT N UMUK, NNOXaA
NHAEKcauua

e HeynobHaAa 1 HENOHATHaA
NIOTUCTUKA MHPOPMALLMUM HA CalTe
N B peaakumnm

e [Toxoxu Ha “Predatory Journals”

* Hn3koe KayecTBO NpeacTaBAeHUA
maTepuana (Bepctka n HTML)



Hem «mbl» MOMXEM bblITb nyywe?

e [1ByA3bl4HAA NyOAMKALMA = AONOJAHUTE/IbHAA ayAUTOPUA YMTaTE/IEN
e Jlyywne ycnoBmua nepesavym aBTOPCKUX NpaB
e [lomoub aBTOpPam (NaaTHbIE CEPBUCHI)

B yem «Mbl» MOXeM He ObITb XyHKe?
e Cant

e MNocTnybAnKALUMOHHOE NPOABUKEHNE CTAaTEN

e CooTBeTcTBUE BCEM TPEOOBAHUAM ANA CaUTOB XKYPHaN0B



[Ton BbIBOPE *KypHaaa 4159 CBOEN CTATbU
aBTOpPblI BUAAT Balwe n3anaHmne?

e https://journalfinder.elsevier.com/

e https://journalsuggester.springer.com/

e http://rnd.wiley.com/html/journalfinder.html

e https://www.edanzediting.com/journal-selector

e https://www.journalguide.com/



https://journalfinder.elsevier.com/
http://rnd.wiley.com/html/journalfinder.html
http://rnd.wiley.com/html/journalfinder.html
https://www.edanzediting.com/journal-selector
https://www.journalguide.com/

O Hac KoHCanTUHI

TpeHuHru
KaK BoiXaTe MaKCUMYM M3 NOANKMCKA?

KOHCAJITUHIT

MognepxKa HAYYHO-UOCNeN0BaTENLOMX
oraenos, GubGnuoMeTpUYeCKHiA aHanus,
TPEHMHIW NO INEKTPOHHLIM PecypcaM,
KOHCYNLTHUpOBaHKMe asTopos No BonpocaM

BA3bl IAHH!

ABTOPUTETHLIE NONHOTEXC|
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Introduction. Vertebeal and cerehrospinal injury and its constitute an impartant probllem in modern
medicine. In recent years, studies have shown that percutanecus electric stimulation in patients with these injuries can
influence the nearonal netwarks of different parts af the spinal cord to activate afferent and efferent reflex connections
with complebe ar partial disarders of supraspinal influences of various geneses.

Aim. To investigate the effect of percutaneous electric stimalation ude spinal cord on the dynamics of recovery af
nerological functions in children with vertebrl and cerehrospinal injury.
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duction. Vertebral and cereb inal injury and its consequences conslitule an important problem in modern
medicine. In recent years, studies have shown that percutancous electric stimulation in patients with these injuries can
influence the neuronal networks of different parts of the spinal cord to activate afferent and efferent reflex connections
with complete or partial disorders of supraspinal influences of various geneses.
Aim. To investigate the effect of percutancous electric stimulation of the spinal cord on the dynamics of recovery of
neurological functions in children with vertebral and cercbrospinal injury.
Materials and methods. Seven patients aged 4 to 18 years with lesions of the spinal cord from C-C, to Thy-L; and who
mainly had a marked neurological deficit were examined from | month to 9 years after surgical treatment. All patients
underwent neurophysiological studies, including ele graphy, clec sgraphy, and y-evoked
potentials. The patients and their parents kept a diary of ummum
Results. This clinical study showed that percutancous electric stimulation of the spinal cord contributed to the rapid
and complete restoration of the neurological functions in patients with vertebral and medullar conflict and depended
directly on the early terms of surgical intervention.
Condlusion. The positive results obtained in the complex rehabilitation of children with vertebral and cerchrospinal
injuries by using non-invasive percutaneous electric stimulation of the spinal cord support the use of this method in
the early stages afier surgical intervention.
Keywords: percutaneous electric spinal cord stimulation (PESCS); vertebral and cerebrospinal injury (VCSI);
neurological disorders; rehabilitation; mechanotherapy.
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Baeesiue, [0380H0TH0-CIMHEOMOSIONA TPABMA H €¢ NOCICIICTRN wpeAcTaBROT cofioll Baiyi npoGiesy coEpe-

MeHHO MepMipGL B HOCICIHAE TONE TORERIACE 1 METOp peckoXHOf

xoit ¥ Aaunoi 1% BOSIEHCTRIN Ha HERPONIME CETH PASTHHAX OT-
ReToB CHNSLIORD MBI € HEMLD SXTMBAHR SdepeITHLE 1 HpePeATHLLX papICKTOPNLX COTSCH TP TATEOM Wt
HaCTHHOM Hap Cyupac P o remesa.

Iei. MOCTCIOBAINA — A3YTHTL BIMANME TPECKOKEON MCKTPHHCCHON CTHMYTAIGG CIMHHOND MOSID HA HHIMHEY
BOCCTAHORACHMA HEEPONOTIHECKHX YHKIMA ¥ ACTeR C NOSBOHOTHO-CHMHHOMOSTOROR TPREMOR.

Marepmanss w meropst. (fcriejosans 7 NAMCHTOR 8 BOpacTe 0T 4 40 I8 NeT C yPORHEM NOPEECHAR CHMHHOD
M03ra o7 Cy-Cy 10 ThyrL, B nepuon o1 | Mec. 0 9 AET HOCAE XHPYPIHACCKOND NE9EHA HHO © BH-

PAKCHHWM HeBpoROTHICCKUM feuuurom. Boes naymenTas np p waecKme
KT POAERPOMMOT par}ati, AMEKTPUMMHOTPA}ED, COMATOCERCOpI EsEaHRHE moTCHINas, [TaACETE 1 WX PORH-
TENN SANONEIE HEBHUE MOTCHCITYCRAHHA.
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BOCCTAHOEMTENEHOE NEUSHIE TAMEHTOR © H0-
BPERTCHNRMN CINHBOTO MO33 ARISETCR KTY-
anuHOR ©
IHATHMOCTE npouxmnana HECOKDIL NACTOTOH no-
IBOBOUHO-CIMHHOMOITOROH TPAEME, BOIMOKHHMK
OCTORHEHNAMM TOCAE ONEPATMENOND EMEIIATENh-
CTRA, 4 TAEEE HEIOCTATOUHOR SdekTHEROCTED
meneAHEY MeponpuaTii [1-5]. Onxuw M3 HOBHX
W TMEPCOEKTHRHME METOOR peabunuraums nnura-
TENBHEIX (FVHKIME ¥ TAXHK G0AEHET CTYRNT 1eK-
TPHUECKAR CTHMYMRUMA CIkAzoTo Mosra Mssectao,
4TO EAKHAR POAL B AOKOMOUMM HMBOTHHX IpPH-

reHeparopas NEREEHHI —
BHYTPHUCHTPATbHEM HeRPOHHEM MEXHWIMAM,
cOocofHEM TeHEePHPOEITE UREANUECKYH AKTHE-
HOCTh ASE B YCUORMAX OTCYTCTRIA CYTPAcTMHATL-
HEX BARRHHA, nepupepuiecEnx ofparHex ceRsed
W peAmhHEX AEMXeHAil koneunocTed [6]. Heckone-
¥D MET Ha3ay| paspafioran MeTOH MpecKOEHOf Snek-
TPHUECKDR CTHMYNALMR CIMHAOTD Mosra (H3CCM),

Ilens mccaepomamma — MIYIMTH ENMAHME
HHCCM Ha AMHAMMKY EOCCTAHORMEHHA HERPONOTH-
Hecki dryHKnmil ¥ ReTell © N03B0HTHO-CITHHOMO3-
roeoil Tpaesoi (TICMT)

Marepmars u metoam

peckomHan MEKTPOCTHMYARUMA Oeita mpoBe-
Aema 7 maymenTas B Boapacte ot 4 1o 18 neT ¢ ypon-
e nopakenns cunwsore mosra ot O-C, ao Th,-L
B mepuof oT | Mechua Ao 9 1T mocne XMpyprate-
CKOTO IEUeHMA TPEHMYLIECTRENHD © BHPARCHHEM
HeEpoACrHueckuM nedmunurom. Hs 7 naymwentor 2
MMM TPABMY WEHHOTO OTENE NOIB0HOTHKES, | —
NOBPERIICHIE HA YPORHE NOACHIHOTD YTOMMEHN,
5 — moBpekJieHHE HA TPYAHOM FpoEHe. Boe mamm-
eHTH OHAN OpoOuepHpORaNE W0 noony TICMT
B CPOKM OT HECKONLKMI WACOR A0 TPeX MECRUCE
B offbese feROMOPLCOIN CIMEHOTD MO3rA W cTabn-
MM TOBPERIEHHOTD TI03BOHOTHD- JRHTATEILHD-
o cermenTa [2]. Tlpn nospesaesan mefnoro orge-

KOTOPEIR CIocofen BRSHETH P AEM- A3 W il gocTym,
WEHMA E NAPATHI0EIHHEY KOWEUHOCTAX ¥ 9EN0EeKa n-pu TPaEMe TPYAHOTD M NOSCHIIHOM OTASAOE Ho-
W IKCIEPHMERTANLHEX EHBOTHEX [7]. O CTh — EoMORHIp Bl COXO (Hop-

METOAMEN 33KNNAAETCH B MCNOTIOEIHMN HIEK-
TPHYECKMX MMINYILCOE CIONKHOR HOPME B OTTHINE
OT CTAHIAPTHEX npsm)rmmuux_ Ocofian rbopua
HMITYTECOR p & ToKn b
HHTEHCHMEHOCTH, Heoﬁu:u:umue ana shderTnanoro
BOIEACTENA HA CONHHOR MOIT, IPH 3TOM BOZJER-
CTEMA &zbnu:ammﬂ AAR uenoEexa. BTOT MeToy He-
" "« BHO, MeHee
N TPAEMETHIHEH, 9T0 OCOGSHHO BAKHO B AETCKOH
mpasTike. B HECKONLEMX KMMHMEAY U ABHTATETE-
HOR PEAITHTAIMNA CONHATEHE TENMEHTOR HANATH
b 3CCM B © © MEXAHOTEPA-
mueil, B TOM WHCNE W poBOTHINPORAHKOH, TTO NO-
xasane Gomee BEHCOKYH MPAEKTHRHOCTE METOMMEN
© TIOIMUMA FRETMUCHMA MEEIETHOR CHIR, YTyme-
HHA TAETHILHOA W G0MEE0H TyRCTEMTENRHOCTH, BO3-
H LR i W EOCCTA-
HOBIEHHA pyHKuMR Gananca Tena [8, 9).

cambinii 1 nepemeboRosoi). Boe NeTH MMeTR TAME-
MELE HEEPOTOTINECKNE DCICKHEHNS B BIE ryBoRM
IEPEIOE M IUIETHA KDHENHOCTER, HAPYWEHMA dyHx-
UMM TAICRLX OPTIHOR, HAPYWIEHMA PAjHEDX BMADE
UYBCTEMTETEHOCTH. [I18 OUSHKH HEBPONOTINECKIE
MEMEHEHMA ¢ NEThE MAKCHMATEHOHR CTAHAIPTHAIEHN
PEIFILTATOR KAHHWUSCKOTO MCCTEROEAHNS HCTIOIL-
somanM wEany ASIA [10], paspabotamuyn Auepn-
KAHCEDH accouMalpeil ConHATbROA TpasMu. [lkana
T0IROTRET MPOROMNTE GATTLIYI0 OUSHKY MEIIEUHOT
CHAH W WYRCTEMTENLHOCTH (TAKTHIEHAA M Gome-
Ban). Boe mauMenTaM BREOOAHATH Hefipodmsnono-
THUECEHE WECIEIORANIA: SIEXTPONSApOMHOTPadaE
(SHMI), snesTposuorpaion (3MT), comarocescop-
HHE ERSEAHEHE noTenyuans (CCBIT). NMagnenTa
VX POJTMTENE SAMOMESTH DHERHNE MOEHCITYCRRH I

Nocne mesponormmeckore ofcnenonanng Gemo
YCTAHOBAEHD, WTO M3 7 DANMEHTOR 1 HMETH HCXOJ-

Introduction

The restorative treatment of patients with spinal
cord injurtes ts a cructal problem of modern medicine.
Its significance 1s motivated by a high incidence of
spinal cord injuries, possible complications after
surgery, and the inadequate efficacy of treatment
outcomes [1-5]. One of the new and promising
methods of rehabilitation of motor functions in these
patients 15 the electrical stimulation of the spinal
cord. In the locomotion of animals, an important
role belongs to the generators of pacing movements,
which are the Intracentral neuronal mechanisms
capable of generating cyclic activity even in the
absence of supraspinal influences. peripheral
feedbacks, and real lmb movements [6]. Several
years ago. a method of percutaneous electrical
stimulation of the spinal cord (PESSC) was developed,
which 1s capable of causing locomotor movements
in paralyzed mbs in humans and expertmental
animals [7]. The pecullarity of the technique Is the
use of electrical pulses of complex shape Instead
of standard rectangular ones. The special shape of
the pulses allows the use of high-intensity currents
mecessary for effective action on the spinal cord, and
the effects are painless in humans. This method 15
noninvasive and therefore less painful and traumatic,
witich 1s particularly important in pediatric practice.
In several clinics for the motor rehabilitation of
pattents with spinal cord injuries, PESSC was
initiated in combination with mechanotherapy,
including robotic therapy, which resulted in a higher
efficacy of the technigue In terms of Increased
muscle strength, improvement in tactile and pain
sensitivity, the appearance of voluntary movements,
and restoration of the body balance function [8, 9].

Aim. This study aimed to analyze the influence
of PESSC on the dymamics of restoration of
neurological functions in children with vertebral
and spinal cord injury (VSCI).

Materials and methods

Percutaneous electrical stimulation was per-
formed in seven patients aged 4-18 years with
a spinal cord lesion from Co-Cy to Thyz-Ly in the
period from | month to 9 years after surgical treat-
ment, mainly with marked neurologic impatrment.
Two of seven patients had trauma of the cervical
spine, one patient had damage at the level of lum-
bar enlargement, and five patients had injury at the
thoracic level For VSCI lasting for several hours to
3 months, all patients underwent surgery for the
decompresston of the spinal cord and stabilization
of the damaged vertebral and motor segments [2].
In case of damage to the cervical spine, the anterior
approach was used, and for trauma of the thoracic
and lumbar spine, 2 combined approach (dorsal and
anterolateral) was used. All pediatric patients had se-
vere neurological complications in the form of deep
parests and plegta of limbs, dysfunction of the pebvic
organs, and viclation of the various types of sensi-
tvity. T assess the neurological changes, the ASIA
scale [10] developed by the American Spinal Injury
Assoctation was used to maximize the standardiza-
ton of clinical trial results. The scale enables the
scoring of muscle strength and sensittvity (tactile and
painful). All patients underwent neurophysiological
studies such as electroneuromyography (ENMG),
electromyography (EMG), and somatosensory
evoked potentials {SSEP). The patients and their
parents maintained a wrination diary.

After the neurodogical examination, two of the
seven patlents exhibited a baseline level of type
A neurological disorders (syndrome of complete
impulse disorder occurring due to the spinal
cord being affected at the thoracic level), three
patients had type B disorders. and two patients
had neurologic impairment corresponding to
type C on the ASIA scale. PESSC was performed
with the stimulant BIOSTIM-5. The frequency of
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COPHIMHAABHDBIE CTATEM

MEl YPOBEHE HERPOTOTINECKMY HAPYINCHKRA THNA A
(CHEAPOM TOIHOTD HAPYUICHHA TPOBECHIN HMITYE-
COE OT CEOIMHHOPG MOGT3 Ha TPYAHOM YPoBHe), 3 manm-
eHTa — Thma B ® ¥ 2 ManMeHTOR HERPOAOTHUECKH
AedMunT cooTReTCTEOEAA THITY (C mo mikane ASIA.
YICCM oCymjecTBAANN C MOMONER CTHMYIATO-
pa BHOCTHM-5. MacToTa CTUMyARNME COCTABRTR
5-30 T, puMTensRocTs MMmymbca — 1 mc Coony Toka
nopfHpATH B MPOUECCE NPOLSTYPH B J2RMCHMOCTH
OT OUFYINEHHA NAUMERTa ANG0 IOSENEHIA IRHTATENE-
10l AKTHEROCTH B HIDEHRY. kopesnocT. Cna Toka
BAPLEMPORATA B Npeenax ot 20 go 140 A, aMmmryry
TOKA YECTHUMBATH B MPOLECCE KARI0H NPOUSHyPEL
JinuTens HocTs NPoueTypH cocTagmana 30-40 munyT
1 pas & menn (wepes Aes). [IpOROTEHTETLHOCTE KYP-
ca — 10-30 sawsmwi (1-3 xypea). Bee manmenTet, npo-
xoguumme Kypc HICCM, DonOTHHTENERO NOAYUATH

w0 p Ha PORANHELX
M peBOTHIMPOBAHELX Tpenakepax. Mononssogans
pobOTHINPORARHYI CHCTEMY «[loKOMATs ANA BOC-
CTAHORNEHNS GFHIGN HICKHAY KOHEUHOCTER 1 NaT-
TepHa XofkH, BeROTpenakep «Tepas, poGoTHINPO-
BAHHE MEXAHOTPEHAKED M HMETATOP NOMOMIBENHENH
OROPHOA HArPYaEH «KOPEHT, MEOCHEHYID NOMBECHYED
CHCTEMY +3k3apTas, BepTHEamuzatop. Tpenaskeps
+Tepas 1 oJlokoMaT» OOSCHEUMBATN MEXAHOCTHMYTLA-
M) HICKHIX KOHEMHOCTER B PERIME TOOUEPEIHOTD
CINGaHNA-PasrMOaHNA B Ta300EIPeHHLEY, KOIEHHEIX
M TORCHOCTONHE CYCTAEax [TaumeHTon MHCTPYKTH-
POBATH CTAPATHCH NMPMETANHEBITE YOHIMA B TOM e
HANPAETEHNN, B KAKOM TPEHAKEP AEMTAN KONEWHD-
oo, Panee BRI oTaRORTEHD, IO BMOPALMS CF-
TOGKHARRA MBI GEIPa MEMIMAPYET ¥ WCIETYEMBET
B DONEEEHHN Teka Ha Goky © BHemHed noguepaxod

OTENE COMHHON MOST HA HOBHEHHD BARHLE dyik-
UMM (3HATOMMUeCKAA BIM30CTh CEPAN, MENEPEILIL
MBCONPATOPHED ML, GHIGCTE CTEOUL TOMGRHOND
MO3F3), SEKTPOCTHMYAIMID Ha FPORHE Wednoro or-
N3 NAMEHTAM TPOBORAT PETKD H C GOTBUIOH OCTO-
PORHOCTEEL

Peayartam u obcywaenns

Tlpn meeponorMNeckoM oCMOTPE ¥ 5 meTei (w
pasHEx TpyIm no mkane ASIA) noce 5 nponenyp
OTMENAIMCh HIMEHEHMA (YHKIMN TI30RMX OPraHOE
B EMAS AYUMIETO OUIYMISHUA HATMIHEHNA MOUCEOrD
YSHPA, MUHHMATEHOTD YPEryIMPOBIHMA LHITE MO-
HEMCITFCKAHNA, NPORRTRIIETOCH YEETHUZHIEM 06~
M3 BLYISTAEMOA MOMH B SECTOTEL MOUENCIYCKIHMAL
Tlocae NOTHORG KYPC CTHMFIALMA OTMEWCHE TNI0-
HHTETEHAA AMHAMNES B PASHOR CTENEHM HE ¥ BOEX
maumenToR. CyfbexTHRNG NAUNEHTE OTMENATH OHLY-
WEHRE Y it cane
nepeHoCHMocTH Gonee TREeAnx Harpysox (Bomee
CACKHELE S2T3HIN) B0 EPeM BOS/CHCTENA ST2KTPH-
HECKD# CTHMYMALIN TPH BHOOTHSHKN 3afanuii Ha
MEXAHOTE PAX 1 KHHEIMOTE pax. Eumo 33-
PETHCTPHPOEING YECTHUCHME KOMIMECTAS RHIONHA-
EMELX YIPAXHEHWIl W 3a12HMil MHCTPYXTOpa newed-
woil guuakyneTypr (JIGK), yMensiiernnse wETepEAND
MEHAY FAAHAAMNA BO BPEMA Tpouenypa 3CCM.
VCTaHORTEHE KTMHINECKN JHITMMHEE YTy THeHNE
YHEIMN HIEHI KOHETHOCTER ¥ 3 NaumeToR u3 7,
TONTECPHICHHES MHCTPYMEHTATLHEMN METOAZMMN
HCCTEAOEANME M HERPOROrHUECKOR openkol. ¥ gan-
HELX DEHEHTOR Hafilingamt noaoHTEILEYR JHHa-
muEy mocae 2-3 gypoos H3ICCM: v 2 maumenTos

wor (B p ) Henp uraraTenk-
Hue gEukeHnn [9]. B pauel KuMHMES ME BCIAEI0-
BAMN KHHEINOTEPAIERTINECKYH) YCTAHORKY « N3apTae
B K39ECTRE AHAAOTA, MOIBOTAKINETD CHIXPOHHD CO
CTHMYTLIMER by B

HOM COCTORHMMN, NO3HIROHNPOEITE TR0 W IPL0fone-
BATH WIMAHNE TPABATANNL ¥ TANNEHTOR C NOEPEiIE-
HHEM INEANOTD DTSN3 N0IROHOTHMEL CTHMYTHPORATH
AE3 YPOEHA CIMHHOD MO3TA (MEFHOE B D0ACHINHGE
¥ B noex X CTHMY-
ARUMK ¢ Yporea Th,, wepes 5-10 MuHyT nposomuTe
CTHMYARNHE HA YPoRHe Mo3EonEd .. CHRxponmas
CTMMYMANNA HA IEYX FPOEHRX BRBHEBANA ARMHKEHMA
B KDHEMHOCTAX ¥ ECEX MCHETYeMuX. CHAA TOKZ H3
YPORHE WEfHOTO YTOAWRHNR Beerja (M3 HERKICO-
¥oil ¥ He npeRtmana 40-50 mA. CymecTeyioT wocne-
ACHIHMA, ROKATHEAINNE, TT0 CTHMYTALMA WeRHOrD
yToAmErna MoxeT OuTh 3dupekTHrRa Ann peabnam-
TANMM TRIEEHHA YL IPH TPARME WERHOM OTAENL
OpHAKD MMEHHD M3-33 HEONPEIEIEHEOCTH ETHAHMIN,
KOTOPOE MOKET OKA3ITh SMEKTPOCTMMYTRIMI STOMD

© mep FPOEHSA HEEPOTOTHMECKDTO fediugnra
crama B g aun D w y opporo uz tana C e tam D
O naugnent, RCXoRHO MMeEmRR T C, ocTan-
CHl B 3TOM &2 HEBPOMOTIECKoM cTaryee. ¥ 3 neted
€ THNOM HEBPOTOTIMIECEMX PaccTpoicTs A n B sha-
MHMOR THHAMMEN B JREHTETENLHON cepe He OTMENa-
n0Ck. CHVBRCHAETCR IT0 THKECTED W BEPRKERHOCTER
NOBPEHNEHNA CIMHHOTO MOAFA, 3 TAKHE NABHOCTER
MOAYIEHRONS NOBpPeseHnA. ¥ JanH0d [pymms ge-
Teil CpefHME IHIUCHHA JRMTATENBHEX QYHEDNR
cooTReTCTRORANM 50 Gannam. Opouako B UYECTEM-
TenkHOd CiHepe OTMENATCA MHHHMATLHEER NPHPOCT
mogasareneil — & cpeanes 10 Gannon no mxane ASIA
Tlo pamreie ML, IHMI 3HIUHMEX HIMEHEHRA 10
CPABHEHMED © PEIYILTATAMN, NOUYICHILMM AD KyPCa
HHCCM. saperncTpuposanc se Gumo. Anamns CCBIT
¥ OJHOTO M3 NZUMEHTOE C TIOBPEKIEHMEM CIMHHOND
MO3TA HZ TPYIHOM YPOREHE HOKAIAN DMOEHTETLHYD
AMHAMMEY E BNJE NORETEHHA KOPEOROTO DOTEHIINA-
ma P3E-Nd6 mpu crmmynanmun n. Hblalls cnpasa, wmo
CRMJSTENECTEYET 08 YIYNUICHIN IPORSCHU COMA-

W OpTONGAM. TR
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stimulation was 5-30 Hz, and the pulse duratton was
1 ms. The current Intensity was selected during the
procedure, depending on the patients sensations or
the emergence of motor activity In the lower limbs.
The current strength varied from 20 to 140 mA, and
the amplitude of the current was increased during
each procedure. The duration of the procedure was
30-40 min, and 1t was conducted once per day
(on every second day). The duration of the course
was 10-30 sesslons (1-3 courses). All patients
undergoing the PESSC course additionally recerved
maotor rehabilitation using mechanized and robotic
simulators. The robotic system Lokomat was used to
restore the function of the lower extremities and the
walking pattern, in addition to the exercise bike Tera,
the robotic exercise simulator and the exerciser of

Results and discussion

Neurological examinatton of five pediatric
petients (from different groups on the ASIA scale)
after five procedures revealed changes in the function
of the pelvic organs in the form of an tmproved
feeling of bladder filling and a minimum setting
of the urination cycle manifested by an Increase
In the volume of excreted urine and frequency of
urinatton. After a full course of stimulation, positive
dynamics were noted to varying degrees but not in
all patients. Subjectively, the patients noted a feeling
of Increased muscle strength and an Increased
tolerance of heavier loads {more complex tasks)
during the impact of electrical sttmulation when
performing tasks on mechanical simulators and

the sole support load Korvit, the passive susp

system Ekzarta, and the verticalizer. The simulators
Tera and Lokomat provided mechanical stimulation
of the lower extremities through the regime of
alternate flexton and extenston of the hip, knee, and
ankle joints. The patients were Instructed to apply
effort in the direction in which the stmulator moved
limbs. Previoushy, it was found that the vibratton of
the tendons of the hip muscles Initiates involuntary
pacing movements in subjects Iying on their side with
external support of the legs (in the swing frames)
[9]- In our clinic, we used the kineslotherapeutic
device Ekzarta as an analog that enables to perform
exercises in a suspended state synchronously with
stimulation, to position the body, and to overcome
the influence of gravity. In patients with damage
to the cervical spine, two levels of the spinal cord
were stimulated {cervical and lumbar enlargement).
In all the observations, stimulation was inittated at
the Thy, level, and after 5-10 min, sttmulation was
performed at the C level. Synchronous stimulation
at the two levels caused movements in the extremities
of all the patients. The current intensity at the level
of the cervical enlargement was always low and
did not exceed 40-50 mA. Studies have proven
that stimulation of the cervical enlargement can be
effective for the rehabilitation of hand movements
In case of cervical inury. However, because of the
uncertainty regarding the effect of electric simulation
of this part of the spinal cord on vital functions
(anatomical proximity of the heart, Innervation of

7 ¥ muscles, and p ¥ of the )

electric stimulation 15 performed rarely and with
due diligence at the level of the cervical spine.

kine apy There was an Increase in
the number of exercises performed and in the tasks
of the exercise therapy Instructor and a reduction
in the interval between tasks during the PESSC
procedure. Clinically significant improvements
in the function of the lower imbs were detected
in three of seven patlents, which were confirmed
using Instrumental research methods and based on
neurclogical evaluation results. In these patients,
postive dynamics were observed after 2-3 courses
of PESSC: namely, In two patients, a transitton of
the level of neurological deficlency from type B to
type [ was noted, and In one patient, a transition
from type C to type D was noted One patient,
inttially having type C, remained in the same
neurclogical status. In three patients with type A
and B neurological diserders, no significant
dynamics was observed In the motor sphere. This
15 explained by the severity and manifestation of
the spinal cord injury as well as the duration of
the damage. In this group of pediatric patients, the
average values of motor functions cormesponded to
50 points. However, in the sensitive area, a minimal
increase in indicators was noted, and 1t amounted
to an average of 10 on the ASIA scale. According to
the EMG and ENMG data, no significant changes
were recorded compared with the results obtained
before the PESSC course. The analysts of S5EP in
ane of the patients with spinal cord Injury at the
thoracic level demonstrated positive dynamics in
the form of the emergence of the cortical potential
of P38-N46 upon the stimulation of n. ftbialis on
the right, which indicates an improvement in the
conduction of somatosensory afferentation along

= Feciatic ot and
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§— nncme npanenein Kypes Y3CCM

n. tibinkic @ — 70 nponeRE Kypes UICCM;

TOCERCOPHOA adupepelTalun 00 MPOBOTHAKAM CIHH-
HOTD MOSTE BN NOACHIHOTO yToamenna (puc. 1L
¥ Gonemmsctea nagnenTon no CCBIT orwesa-
Nack NOMOKHTENBHAR HefipoduEnononeckan gu-
HAMME3 E BMJE P S HUECKHY
MPHIHAKOS NPOBEIEHAR 10 Muun-addesTopos ua
KOHEUHOCTAX, YCKOPEHMA EPEMEHH MOTOPHOD Npo-
BEACHMA, p iy
AETHEHOCTH HeAponoe. HuTtepecno, uto ne Bcerpa
NOMOKMTEALHAA ANHAMMEA WAN €2 OTCYTCTRNE N0
CCEI connafany ¢ KTMHN%CENA KapTHHOI (HeRpo-
AOTHMECKIA SCMOTP C RCIOTEIOBANAEM WEAAE ASIA).
V¥ 0fmOro manmesTa © McIoguEM Tnod B nocne
TPEX KYPCOB CTHMYTRUMI OTMENCHD BEOCCTANORACHINE
Ao Tuna D. Tpaema nossonoqsna Guna nomyueHa
B PEIyILTATE IAACHIL ¢ EHCOTH M CONPOBOKAANACH
NOEPERIEHHEM CIMHHOTO MOSTA HA FPORNE NORC-
HHAHOMD FTOAMEHAR. H3HIMATEHD B HERPOTOTHEE-
CHOM CTATYCE OTMESRNACE HICKHIE BATAS NAPAINCria
C Hapymennes §YHELIN Ta30nk opranoe. [ayuent
G147 OPOONEPUPORAE B TEPEEE CYTICH MOCTE TPan-
MEL € gMareozoM: <103 EOHOUHO-CINHHOMOITORAE
Tpapma. lepenomoeeinnx L, Huxngs eAnas napa-
nrernn. Hapymenne yHKIHNA TI30EHX OPraH0Rs=.
Tlocie XMPYPriieckoro AeSeHns pefienos momysmn
3 xypea YICCM W HECKDMEKD KYPCOE KOMILTEKC-
woil gEAraTenthoil peafuanTanmn. 3a 1 rog B ARR-
raTenkioil Cepe NPHPOCT MOKAIATEnsd COCTARMA
8 Banaoe 0o CPARHENMI € NEPRMINLIM HEEPOIOTHIE-
clas ocMOTpos. [IpH NDETOPHOM HEBPOAOTMHECKDM
OCMOTPE HAUMENT DEPEAEMIACTCH CAMOCTORTEILHD
€ MCHOTEIOEANMEM BCHOMOTATENBHEX CPERCTE, He-
MBLT HECKOABLED WArOE 603 NOCTOPOHHEH NOMOULH.
Toauui perpecc HERPOTOIMGECEMT PACCTPOHCTE
He HaNKTAACE WA ¥ ORHON GoTkHOTD,

P3E-N46 npia crasaynnapm n. tibiadis cnpasa)
THAENHEM ReduruTOM, 0BYCIOBICHMEM YPORKEM
H XAPAKTEPOM NOPEAECHAA CIIMHHOTO MOSEA B Peayith-
TaTe TPAEMEL, HNW&’INHHM HIMEHEHWAMH B CITMH-
HOM MOSTE BOEACTERE ETOPHYHEIX Hﬁ'p}"ll.ﬂ:ﬂ)(ii E €ro
CTPYETYPE E CEAZH C AANTEARHHMH CPOEAMM, PO~
WEMUAMH OT MOMEHTE TPAEMH, 3 TAKEE NO3AHAMH
CPOXaMM XHPYPIWUECKOTO EMEMIATETLCTER S0 1ojf-
TREPHAZET TOT KT, WMT0 ¥ NAUHEHTOE, TPOOTEpHpa-
BAHHHX B NEPEEE CYTKH NOCTE TPAEME (4 manwes-
Ta). PeaynLTars (LM 3HATHTENLHO AYUME TEX, KO
OHEPHPOBATH UEpe3 HEAEm M Gomes (3 nauMenTa).

Jawnouenne

Takmm 06pasos, B X042 NPOBEEHHOTO MOCIEHD-

BAHMA FCTEHORIERC:

- weroq Y3CCM cnocoforeyer wambonee Gu-
CTpOMY M IONIHONEHHOMY EOCCTAHORTCHMID He-
BPOICTHUECKHE GYHENRI (NpeHMylecTEeHED
QIVHKIMM TA30ELIX OPTEHOR) ¥ MENNSHTOR C BEp-

O-MEAYUIAPHEM KongTHETOM;

- munotHedne I3CCM B xomnrescnodl Tepaman
C CHCTEMOi «3K33PTas 30T BRPLERHHUKI H0N0-
FuTenkHii dueiT, w0 copelcreyeT Gomee G-
CTPOMY PErPECCY HEBPOAOTHUECKNY HAPyINEHni
¥ meTedt ¢ nannod naronoreed;

- BOCCTAHORAEHME (YHKUMI COMHHOTD MO3FA Ha-
IPAMYH) 3ABWCHT OT PAHHEX CPOXDR XHPYPrHtE-
CHOMD EMENIATENLCTES;

- BOCCTAWORACHME IVHKIMA fA%e OFHOMD CErMeH-
T4 CIMHHOID MO3T3 SHAMMTENLHO YAYUNISET CO-
UHAALHYE ATANTAIMED W KASECTRD BHEZHM TIRNX
IALMEHTOR,

Tlomy s e IONOARTENEHEE PEXYILTATH B KOM-
mnexchodt peafimiTaning geTeil ¢ NOSBOHONHO-CIIME-

B ceoem w ML Op P Ehi-
Gpann MAUMEHTOR C TIMETHMNA HEEPOTOMHIECKHME
sapymesnaEsM. OTCYTCTRHE SHFIAMOND NOMHNTETE-
W0 PEFYIBTATA B BOCCTAHORMCHIN HEBPOTOTHECKHE
YHEHE, ¢ HAMER TOUKA IPEHAR. MOEHD DTEACNTS

TPAEMOi < I
nwoft Y3CCM mosEonsmT pekoMeHJoRaTE SAHHYH
METOIMEY K MCIOTLIOBIHIG B KANHWUSCKOR Opak-
THEZ B OCYUECTRARTS €€ B PAHIME CPOKA I0<E Xi-
PYPIMUECKDID EMEMIATETLCTRE.
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Fig. L. Somatosensory evoked potentials upon the stimulation of . tibialis o — before the PESSC course; b — after the
PESE i i i n of n. tibiafic o

C covares (emmergerice of cartial patential of P38.145 with the stimlati

the conductors of the spinal cord above the lumbar
enlargement (Fig. 1).

The majority of patients under SSEP had
positive neurophysiological dynamics in the form
of the emergence of neurophysiological signs of
bringing to the effector muscles In the limbs, of
acceleration of the tme of motor conduction, and
some Increase In the functional activity of the
neurons. Interestingly, the positive dynamics or its
ahsence In SSEP did not always colncide with the
clinical picture (neurologlc examination using the
ASIA scale). In one patient with an initial type B,
after three stimulation courses, good recovery to
type ) was noted. The spine injury was obtained as
a result of a fall from a height and was accompanted
with damage to the spinal cord at the level of the
lumbar enlargement. Initially in the newrological
status, lower flaccid paraplegia with impatred pelvic
function was noted. The patient was operated on the
first day after the trauma due to a diagnosis of VECI;
dislocation fracture of Ly lower flaccld paraplegia;
and tmpaired function of the pelvic organs. After
surghcal treatment, the patient recetved three courses
of PESSC and several courses of complex motor
rehabilitation. Over 1 year, the increase In Indices
in the motor area amounted to 8 points compared
with the primary neurological examination. At the
repeat neurologic examination, the patient moved
independently with the use of auxillary means and
could take several steps without extertor help.

Complete regresston of neurological disorders
was not observed in any patient.

In our study. we deliberately selected patients
with severe neurologic disorders. From our podnt
of view, the ahsence of 2 significant posttive result
In the restoratton of newrological functions can

n the right)

be explained by the severe deficit resulting from
the affected level and the nature of the damage
o the spinal cord caused by the trauma and by
the irreversible changes in the spinal cord caused
by secondary disorders affecting its structure that
occurred due to the long duration from the moment
of trauma to surgical Interventlon. This confirms
the finding that the results were significantly better
in patients operated on the first day after the
trauma (four patients) compared with those who
were operated after a week or more (three patlents).

Conclusion

Thus, during the conducted research the
following findings were established:

~  the PESSC method promotes the most rapid and
complete restoration of neurological functions
(mainly functions of pelvic organs) in patients
with vertebral and medullary conflicts;

- the implementation of PESSC In complex
therapy with the “Exarta” system provides
a pronounced positive effect, which facilitates
a rapid regression of neurcloglc disorders in
pediatric pattents with this pathology;

- restoration of the functions of the spinal
cord depends directly on earliness of surgical
intervention; and

- restoration of the functions of even one segment of
the spinal cord remarkably improves the social ad-
aptation ability and quality of Iife of such patients.
The positive results obtained for the complex

rehabilitation of pediatric patients with VSCI using

noninvasive PESSC enable us to recommend this
method for use In clinical practice and for implemen-
tatlon in the early stages after surgical intervention.

m FadiaTic Ornopaedcs and Sagery. Woume 5 ksued. 2007
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Abstract

The purpase of research is to determine the prevalence of associated malformations in children with latent forms of spinal dysraphism.
Materials and methads.

The study involved 64 patients aged from 9 months to 17 years old. Clinical and radiclogical examination including MRI scan of spine and spinal
canal were performed to evaluate the orthopaedic and neurological status of the patients.

Results.

Malformations of the spine were observed in 100 % of children, associated malformations of the organs and systems are found in 33 (52 %)
patients. Herewith the malformations of the genitourinary system were revealed - in 52 % of patients, the musculoskeletal system - in 45 % of
children, the cardiovascular system - in 39 %, the digestive system - 12 %, otolaryngology - 9 % and bronchopulmonary system - in 3 % of
patients.

Conclusion.

Pediatric patients with latent forms of spinal dysraphism require detailed examination both on the part of the spine and the spinal canal and the

internal organs and systems. The most prevalent malformations included those of genitourinary, musculoskeletal (appendicular skeleton) and
cardiovascular systems.
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