Impact Factor: 5.723 ISSN: 2181-0982
DOI: 10.26739/2181-0982

www.tadgiqot.uz

JOURNAL OF NEUROLOGY AND
NEUROSURGERY RESEARCH

Volume 6, Issue 6/1

2025




Tadqiqnt uz ISSN 2181-0982
=0
© Doi Journal 10.26739/2181-0982

~ KYPHAJ HEBPONOIWH R
HEWPOXWPYPTWHECKMX UCCNELOBAHUM

TOM 6 HOMEP 6/1

JOURNAL OF NEUROLOGY AND NEUROSURGERY RESEARCH

VOLUME 6, ISSUE 6/1

d.’
MAKOTAA KETTUPUTAH > Yos €
IATHTTAPHIKT £

TUFPUTIATIA YYYH MYATIUAD
MACBVYIIZIAP | ABTOP HECET
OTBETCTBEHHOCTD 3A
JI0CTOBEPHOCTb WAKTOB
W3NOXERHBIX B CTATBE

E - TOWKEHT-2025



MUHUCTEPCTBO 3[PABOOXPAHEHIA PECYBNNKIA Y3BEKWCTAR OBLLLECTBEHHOE ObbEUHEHIE HEBPONOTOB Y3BEKUCTARA

)XYPHAA HEBPOAOTHH

W HEAPOXMPYPTUYECKUX UCCAEAOBAHUH

Byxapckuii rocy tapcTBeHHBIN MEAUIIMHCKUAN HHCTUTYT | tadqgiqot.uz

[AaBHbIM peAaKTop:

Xomxmesa [lunbap TamkuesHa
LOKTOP MEAMLMHCKIX HayK, Mpodheccop
ByxapcKkoro rocyZapcTBEHHOM0 MeAULMHCKOr0
nHCTMTyTa. (Y36EKMCTaH).

ORCID ID: 0000-0002-5883-9533

3aM. rMaBHOro pefakropa:

Xaipaposa lungopa KagnposHa
[OKTOP MEAMLIMHCKMX HayK, Mpodeccop
TaLLIKEHTCKOM MEANLIMHCKO akaaemuu.

(Y3bekucTaH).
ORCID ID: 0000-0002-4980-6158

PeLieH3upyemblii
Hay4HO-NPAKTUYECKMiA XKypHan
“XypHan Hesponoruu
I HeMpOXVNPYPTUYECKMX 1CCNesoBaHnin”
Mybnukyetca 6 pasa B rog
Ne6/1 (06), 2025
ISSN 2181-0982

Anpec pepakuum:

000 Tadgiqot ropog, TaLlKeHT,
ynuua Amupa Temypa np.1, gom-2.
web: http://www.tadgigot.uz/;
Email: info@tadgigot.uz
Ten: (+998-94) 404-0000

Maket 1 noAroToBKa K nevatu
npoBOAMNUCH B peaakunn XypHana.

[Au3aiiH - ohopmneHua:
Xypwwug Mup3saxmenos

YXypHan 3apeructpuposaH
B YnpaBfieHUM nevatv U MHCOPMaLIMK T.
TawkeHTa Per. Ne
ot 01.07.2020 r.

“HeBposiormm 1 HeMpoOXMpypPruveckux
nccnepoBaHuin” 6/1/2025

9dnekTpoHHas Bepcus
)ypHana Ha cautax:
https://tadgiqot.uz, www.bsmi.uz
JKypHan BKMIOYEH B MEpPeYeHb HayuHbIX
13AaHni, PeKOMEHAO0BaHHbIX K NybnukaLmm
OCHOBHbIX HayY4HbIX pesynbTaTtoB
JuccepTaumii N0 MegULUUHCKUM Haykam ¢ 27
CEeHTADPSA 2024 roga Bbicwuen
aTTecTalyoHHOA  komuccuen Pecnybnuku
Y3bekuctaH (nucemo Ne 361/6 ot 2024
roga).

PELAKLINOHHAA KOJIETUA:

Xainpapos HopupxoH KapupoBuy — [OKTOp MEAMUMHCKMX HayK, Npodheccop, PekTop
TOLLKEHTCKOrO rocyjapCTBEHHOrO CTOMATONOTMYECKOr0 MHCTUTYTA. (Y36eKucTaH).

HypanueB Hekkapam A6gynnaeBuy - JOKTOP MEAMLMHCKUX HayK, Npodheccop, MMMYHOON,
MUKPOBWOIIOr, NPOPEKTOp N0 Hay4Hoi paboTte M WHHOBaLWAM byxapckoro rocyfapCtBeHHOr0
MEAMLMHCKOro MHCTUTYTa. (Y36€eKkncTaH).

Kapues [aipar MapatoBuy - [OKTOP MeSMUMHCKMX HayK, mpodeccop, AWPeKTop
Pecny6nu1kaHCcKoro Hay4yHoro LeHTpa Helpoxvupypruv Y3bekuctaHa. (Y3bekncran).

®epuH AHaTtonui MIBaHOBUY - JOKTOP MEAMLMHCKMX HayK, MPocheccop, 3aciyKeHHbIA Bpay
P®. Poccuitckuin HauMoHanbHbI MCCeL0BaTeNIbCKUn MEAULIMHCKWIA yHUBEpCUTET UMeHn H..
Muporosa. (Poccus).

MapxupoBa EkytxoH HabneBHa - [OKTOpP MeLULMHCKUX Hayk, mpodpeccop, TallKEeHTCKOro
nefMaTpUYecKoro MeguULMHCKOrO MHCTUTYTA. (Y36ekucTaH).

PaxumbaeBa l'ynHopa CaTTapoBHa - JOKTOP MELULMHCKUX HayK, npodheccop, TaluKeHTCKOW
MeAMLMHCKON akagemuu. (Y3bekucraH).

I>xypa6bekoBa A3u3a TaxmpoBHa — JOKTOP MeAWLMHCKMUX HayK, npodheccop CamapkaHAcKkoro
roCYAapCTBEHHOTO MEAULIMHCKOTO MHCTUTYTA. (Y36eKucTaH).

Mamapanues A6pypaxmoH MamartKynoBu4 - [OKTOP MEAMLMHCKMX HayK, npodeccop
CamapkaH[CKOro rocy4apCTBEHHOr0 MEAULIMHCKOTO MHCTUTYTA. (Y36€eKucTaH).

YyTko Jleonnp CemeHOBUMY - JOKTOP MEAVLMHCKNX HayK, npodheccop, pykoBoauTens Lientpa
noBeAeHueckon Hesponoruu VHctutyTa mosra yenoseka um. H.T. bextepesoit. (Poccus).
MypatoB ®axmutavH XaWpuUTAMHOBUY - [JOKTOpP MELMLMHCKMX HayK, mpodheccop
TalukeHTCKOW MeguLMHCKO akagemuu. (Y3bekucraH).

IbskoHoBa EneHa HukonaeBHa - [OKTOp MefuLMHCKMX Hayk, mpodheccop, MBaHoBcKas
rocyf,apCTBeHHas MeauUmHcKas akagemus. (Poccus).

TpycaHoB EBreHun AnekcaHppoBUuY — [OKTOD MEAWLMHCKMX HayK, npocheccop
HaumoHanbHbIN YHUBEPCUTET 0XpaHbl 340Pp0BbA YkpauHbl umenn M.J1. Lynuka u ykasatb ero
pacnonoxeHve (YkpanHa)

HopoB A6aypaxmoH Y6aiiynnaeBuy — JOKTOP MEMULMHCKUX HayK, MPodheccop, rNaBHbIN
Bpay byxapckoro 06nactHoro MHOronpogunbHOTO MeSULIMHCKOTO LieHTpa. (Y36ekucTaH)
A6pynnaesa Haprusza HypmamartoBHa - [OKTOp MEAMUMHCKMX HayK, npodheccop
CamapkaH[CKOro rocy4apCTBEHHOr0 MEAULIMHCKOTO MHCTUTYTA. (Y36eKucTaH).

AsuzoBa PabHo baxopupoBHa - [OKTOp MeUUMHCKMX HayK, Q[OLEHT TaluKeHTCKOM
MeAMLMHCKON akagemuu. (Y3bekuctaH).

[asnatoB Canum CynaiimMoHOBMY - HauanbHWK OTgena Hagsopa kadyectBa 06pasoBaHus,
AoueHT byxapckoro rocyaapcTBeHHOro MeAULIMHCKOrO UHCTUTYTa. (Y36ekncTaH).

CaHoeBa Matnio6a XKaxoHKynoBHa - [OKTOp MeAMUMHCKUX Hayk, AOLEHT byxapckoro
roCyAapCTBEHHOTO MEAULIMHCKOTO MHCTUTYTA. (Y306eKucTaH).

AptbikoBa MaBniopa A6GpypaxmaHOBHa - [OKTOP MEAMLMHCKMX HayK, mpocheccop
Byxapckoro rocyaapcTBeHHOro MeAULIMHCKOrO UHCTUTYTa. (Y3bekncTan).

Ypunos Myco bontaeBuuY - [OKTOp MeAMUMHCKMX HayK, foueHT byxapckoro
rOCYAapCTBEHHOTO MEAULIMHCKOTO MHCTUTYTA. (Y36eKucTaH).

Kunuues W6oaynna A6aynnaeBuy — JOKTOP MEeAMLMHCKMUX HayK, Npodeccop YpreHuckoro
chunuana TallKeHTCKOA MeANLMHCKON akagemuu. (Y3beknucTaH).

Hapsynnaes HypuppavH YmapoBuy — [OKTOpP MEAMLMHCKMX HayK, AOLEHT byxapckoro
rOCYAapCTBEHHOTO MEAULIMHCKOTO MHCTUTYTA. (Y36eKucTaH).

Pawmnpoa Hunycap CachoeBHa - [OKTOp MeOMUMHCKMX HayK, [LOLEHT TaluKeHTCKOM
MeAMLMHCKON akagemuu. (Y3bekuctaH).

lanmeBa MaHmxka TumypoBHa - KaHOMAAT MEAMLMHCKUX HayK, AOLEHT TafXWUKCKOro
rocyf,apCTBEHHOr0 MEAMLMHCKOTO YHuBepcuTeTa (TafgxukucTaH).

Xaspatkynos Pyctam bachoeBuY - [OKTOpP MeAMUMHCKWX HayK, PYKOBOAMTENb Hay4HOro
OTAena COCYAMCTOA NatoyiorMM  LEHTPanbHOM HEepBHOW cuctembl  Pecny6bnukaHckoro
CMeLManM3MpoBaHHOrO HayyHO — MPaKTUYECKOTO MEAWLMHCKOrO LeHTpa HeipoxXvpypriu,
npodbeccop kadenpsbl Hermpoxvpyprum LieHtpa passutus npodheccroHanbHoW KBanudmkaumm
MeAMLMHCKMX paboTHWKOB (Y3bekuncTaH).

HypanueBa Xadmsa OtaeBHa - KaHAMJAT MEAWLMHCKUX HayK, [OLEHT TOLIKEHTCKOro
chapmaLieBTMYECKOro MHCTUTYTa. (Y30eKucTaH).

Wcmaunosa PabHo OnumpyaHoBHa — DSc, pykoBoguTenb HayyHOro OTAenia naronoruum
MO3BOHOYHMKA W CMWHHOTO Mo3ra PecnybnmkaHCKOro CneuuanusupoBaHHOrO HayyHO —
MPaKTMYeCKOro MeAMLIMHCKOTO LieHTpa Helpoxmpyprum (Y3bekucran).

lOrait Uropp AnekcaHppoBMY — CTApLUMA Hay4HbI COTPYAHUK OTAENEHUs HEepoXvpyprum
JeTckoro Bospacta PecnybnnkaHCKOro crneunanvMsMpoBaHHOrO HAayyHO — MPAKTUYECKOro
MEAMLMHCKOrO LieHTpa Herpoxupyprv. [loueHT kadedpbl Helipoxupyprum LieHTpa pa3suius
npocheCccMoHanbHOM KBanuchmkaumuy MeanLMHCKUX paboTHUKoB (Y36ekucTaH).


http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz
https://tadqiqot.uz,
http://www.bsmi.uz

MINISTRY OF HEALTH OF THE REPUBLIC OF UZBEKISTAN PUBLIC ASSOCIATION OF NEUROLOGISTS OF UZBEKISTAN
JOURNAL OF NEUROLOGY AND

NEUROSURGICAL RESEARCH

Bukhara State Medical Institute and tadgiqot.uz

Chief Editor:

Khodjieva Dilbar Tadjiyevna
Doctor of medical Sciences, Professor,
Bukhara state medical Institute. (Uzbekistan).
ORCID ID: 0000-0002-5883-9533

Deputy editor-in-chief:

Khaydarova Dildora Kadirovna
Doctor of Medical Sciences,
Professor of the Tashkent
Medical Academy. (Uzbekistan).
ORCID ID: 0000-0002-4980-6158

Peer-reviewed scientific and
practical journal “Journal of Neurology
and Neurosurgical Research”
Published 6 times a year
#6/1 (06), 2024
ISSN 2181-0982

Editorial address:
Tadgigot LLC the city of Tashkent,
Amir Temur Street pr.1, House 2.

Web: http://www.tadgigot.uz/;
Email: info@tadgigot.uz
Phone: (+998-94) 404-0000

Layout and preparation for printing held in
the editorial office of the journal.

Design — pagemaker:
Khurshid Mirzakhmedov

Journal is registered at the Office of Press
and Information Tashkent city, Reg. No. July
1, 2020

“Neurology and neurosurgical research”
6/1/2025

Electronic version of the
Journal on sites:
www.tadgigot.uz, www.bsmi.uz

The journal is included in the list of
scientific publications recommended for
publication of the main scientific results of
dissertations in medical sciences since
September 27, 2024 by the Higher
Attestation Commission of the Republic of
Uzbekistan (letter No. 361/6 dated 2024).

EDITORIAL TEAM:

Khaydarov Nodirjon Kadirovich - Doctor of Medicine, Professor, Rector of Toshkent State
Dental Institute. (Uzbekistan).

Nuraliev Nekkadam Abdullaevich - Doctor of Medical Sciences, Professor, Immunologist,
Microbiologist, Vice-Rector for Research and Innovation of the Bukhara State Medical Institute.
(Uzbekistan).

Kariev Gayrat Maratovich - Doctor of Medicine, Professor, Director of the Republican
Scientific Center for Neurosurgery of Uzbekistan. (Uzbekistan).

Anatoly Ivanovich Fedin - Doctor of Medical Sciences, professor, Honored Doctor of the
Russian Federation. Russian National Research Medical University named after N.I. Pirogova.
(Russia).

Madjidova Yokutxon Nabievna - Doctor of Medicine, Professor, Tashkent Pediatric Medical
Institute. (Uzbekistan).

Rakhimbaeva Gulnora Sattarovna - Doctor of Medical Sciences, Professor, the Tashkent
Medical Academy. (Uzbekistan).

Djurabekova Aziza Taxirovna - Doctor of Medicine, Professor, the Samarkand State Medical
Institute. (Uzbekistan).

Mamadaliev Abdurakhmon Mamatkulovich - Doctor of Medical Sciences, Professor of the
Samarkand State Medical Institute. (Uzbekistan).

Chutko Leonid Semenovich - Doctor of Medicine, Head of the Center for Behavioral Neurology
of the Institute of Human Brain named after N.P. Bekhtereva. (Russia).

Muratov Fakhmitdin Khayritdinovich - Doctor of Medical Sciences, Professor, the Tashkent
Medical Academy. (Uzbekistan).

Dyakonova Elena Nikolaevna - Doctor of Medicine, professor of the lvanovo State Medical
Academy. (Russia).

Trufanov Evgeniy Aleksandrovich - Doctor of Medical Sciences, Professor, P.L. Shupyk
National University of Health Protection of Ukraine and indicate its location (Ukraine).

Norov Abdurakhmon Ubaydullaevich - Doctor of Medicine, professor, Chief Physician of the
Bukhara Regional Multidisciplinary Medical Center. (Uzbekistan).

Abdullaeva Nargiza Nurmamatovna - Doctor of Medicine, professor of the Samarkand State
Medical Institute. (Uzbekistan).

Azizova Rano Baxodirovna - doctor of medical Sciences, associate Professor of the Tashkent
Medical Academy. (Uzbekistan).

Davlatov Salim Sulaimonovich - Head of the Department of education quality supervision,
associate Professor of the Bukhara state medical Institute. (Uzbekistan).

Sanoeva Matlyuba Jakhonkulovna - Doctor of Medicine, Associate Professor of the Bukhara
State Medical Institute. (Uzbekistan).

Artykova Mavlyuda Abdurakhmanovna - Doctor of Medical Sciences, Professor of the Bukhara
State Medical Institute. (Uzbekistan).

Urinov Muso Boltaevich - Doctor of Medicine, Associate Professor, Bukhara State Medical
Institute. (Uzbekistan).

Kilichev Ibodulla Abdullaevich - Doctor of Medicine, professor of the Urgench branch of the
Tashkent Medical Academy. (Uzbekistan).

Narzullaev Nuriddin Umarovich - Doctor of Medicine, associate professor of Bukhara State
Medical Institute. (Uzbekistan).

Rashidova Nilufar Safoevna - doctor of medical Sciences, associate Professor of the Tashkent
Medical Academy. (Uzbekistan).

Ganieva Manizha Timurovna - Candidate of Medical Sciences, Associate Professor, Tajik State
Medical University. (Tajikistan).

Hazratkulov Rustam Bafoevich - Doctor of Medicine, head of the scientific department of
vascular pathology of the central nervous system of the Republican specialized scientific and
practical medical center for neurosurgery, professor of the department of neurosurgery at the
Center for the development of professional qualifications of medical workers (Uzbekistan).
Nuralieva Hafiza Otayevna - Candidate of medical Sciences, associate Professor, Toshkent
pharmaceutical Institute. (Uzbekistan).

Ismailova Rano Olimdjanovna - Doctor of Medicine, head of the spine department of the
Republican specialized scientific and practical medical center of neurosurgery (Uzbekistan).
Yugay Igor Aleksandrovich - senior research of the scientific department of pediatric of the
Republican specialized scientific and practical medical center for neurosurgery. Associate
professor of the department of neurosurgery at the Center for the development of professional
aualifications of medical workers (Uzbekistan).


http://www.tadqiqot.uz/;
mailto:info@tadqiqot.uz
http://www.tadqiqot.uz,
http://www.bsmi.uz

COJLEPKAHUE | CONTENT

1. Aliyev Mansur Abduxoligovich, Mamadaliyev Abdurahmon Mamatqulovich, Yarmuhammedova Nargiza Anvarovna
Kranioserebral travmalar ogibatlari neyroreabilitatsiyasida «Bosh miya-kompyuter» interfeyslarining ahamiyati (adabiyotlar
L1111 T T OO PP TN SO TP 7

2. PaxumkyiaoB Azamar CanasatoBud, MasiisinoBa 3uiiojia @apxajgoBHa

OPPEKTMBHOCTH KOPPEKIIMM 'EMOPEOJIOI'MYECKNX ITAPAMETPOB V [TAIIUEHTOB C ®AKTOPAMU PUCKA
PA3BUTHSA COCYJIMCTBIX 3ABOJIEBAHWI T'OJJOBHOI'O MO3I'A HA AMBYJIATOPHO-TIOJIMKJIMHUYECKOM
STANE MEJJULIMHCKOM PEABUITUTALIUIL..........covcvoiieieecsssieeses e seess s bbb 18

3. Adgynnaesa Haprusa HypmamatoBHna, Aday/iaesa A3usa ®@epy3oBHa, JKypadekoBa Azuza TaxupoBHa
XPOHNYECKNHN CTPECC KAK ITATOTTEHETUYECKNN ®AKTOP XPOHMYECKOU NITEMNM MO3I'A: PE3YJIBTATHI
KOMIUIEKCHOI'O KIIMHUKO-BUOXUMUYECKOI'O UCCIIEJOBAHUSL........ccoiiiiviiiieiiieciirciese e 22

4. Abdullazizova Umidakhon Saloxiddin qizi, Musayeva Yulduz Alpisovna.
TARQOQ SKLEROZNI TASHXISLASHDA ORQA MIYA SUYUQLIGIDA KAPPA ERKIN ENGIL ZANJIRLAR VA
OLIGOKLONAL CHIZIQLARNI ANIQLASH USULLARINI SOLISHTIRISH. ....c.ccciiiuiiniaieieeeiineeeeieieie e eeeseree e ereseressse e 27

5. Xoaukos IllaBkaToek., AnudexoB Omanoexk O3010eK0BUY
BOLI MU )KAPOXATJ'IAPI/I HATWXACUOA COOUP BVJITAH VJIM XOJATIIAPUJJA THUCTOMOP®OJIOI MK
V3TAPUIIIIAP BA TAHETOTEHES ACOCITAPHL. ... oottt eee ettt eeeee et et e e e eeeeeee et et eneeesen e s s s eeeene e eeaeees 32

6. MamaxxanoB boxanupxon Coauxanosud., Hopos Adaypaxmon YoaiinymioeBud., Xonukos IllaBkarGek., Annéexos
Omanoexk O3010eKoBHY

BOII MM KAPOXATJIAPUJIATU TUCTOMOPDOJIOTHMK  V3CAPUIIUIAP, BA  HEMPOBU3YAJIM3ALIMA
KYPCATKUWIAPU YPTACUJIATU PAJITMUOMOP®OJIOI MK BOFJIMKJIMKHN MJIMUI TAXJIWIT KWIHIL..................... 36

7. 3oupos Hasup:xou Mamarosuyu, TAUBUEB Axman AXMaTKOHOBHY
BOJIAJIMK JABPUJA CEHCOHEBPAJI DINWUTHUIIN MYKOJMIIWIA KOOPIUHAIIWMA BY3WIMIIMHUHI KJIIMHUK-
MATOOU3NOJIOIHMK XYCY CHATIIAPL ..ot b b b b 40

8. baxaaupoa MyHuca AuBapoBHa, Hazaposa ’Kanna As3aposHa, UcamyxamenoBa Cesapa IOcydoBna
KIIMHNYECKHE CUMIITOMBI TPAH3UTOPHBIX MINEMUYECKUX ATAK Y TTOXKMIIBIX.......coooviiiiiviiiievice e 44

9. Kamanosa Manuxa UixomoBHa, Kyaparosa Huropa Bypxonosna, Aoayniaesa Mya33amxon MiixoMuaMHOBHA
OCOBEHHOCTU KIIMHMYECKOM KAPTHMHbBI M CTPYKTYPHBIX WM3MEHEHNW IIPM MUWI'PEHW V JKEHIIWH
®EPTUJIBHOI'O BO3PACTA C OLIEHKOM ITPEJIPACIOJIAT AFOLLIMX DAKTOPOB.........cooveierieriensesieesss e 48

10. TieyoeprenoBa Azuma banradaesna, Pamanosa FOnny3xan bucendaesna, Marmyponos Pycrambex ’Kymanazaposuy,
Kymana3aposa Illax3ona PycramGexoBHa .

KOPAKOJIIIOFUCTOH  PECITYBIIMKACHUHUMHIT 3KOJIOTMK  HOKVYJIAM  XYAYIUIAPUJA  BOII MU
MHCYJIbTUHUHI DTUOJIOTUK CABABJIAPY BA XAB® OMUJIJIAPY TAXJIUIIM......ccoviviiiiieviiicie s 51

11. Haumos Oaum IOnycoBuy, Matmyponos Pycrambek ’Kymanazaposuyu, MymuHos bek3on Ackaposuy, )Kymanasaposa
Iax3o01a PycramGexoBHa

INAPKMHCOH KACAJUIMTUIA XABOTOPJIM BY3WIUIIJIAP BA VYJIAPHU JEINPECCHUS BWIAH VY3APO
BOFTIMKIIMIT TL......cooitiiie it st b bbb b e8RS E 4 E 448 s B 10t e s bbb e b e bbb bbb bbb en et eb e er s 56

12. NoonoB bex3on Adaycarroposuy, Tyiiuuoaesa Hogupa MuparaiueBHa, A3u3zoBa PabHo baxaguposna, Jramos XyceH
JPKHHOBUY

[MOJIMMOP®N3M T'EHA MTHFR C677T WM ETO KIIMHUYECKOE U TMPOIHOCTUYECKOE 3HAYEHHME I1PU
NIIEMHNYECKOM UHCVYJIBTE, CBASAHHOM C COVID-19......cciiiiiiiiieieie e et 60

13. MamaranueBa ’KaHoHa ATuM:kaHOBHA, Y cmaHoBa /lypnona IikypaGaeBHa
SIUAEMUOJIOT'MYECKUE OCOBEHHOCTU UHCVYJIBTA B TOPOJE DEPTAHA. ..o 65

14. baxapuposa MyHnuca AuBapoBHa, Hazaposa 7Kanna A3aposHa, Myxamenkapumosa Ceapa PycramoBHa
KIIMHNYECKASI CTPYKTYPA JIAKYHAPHBIX MHCVYJIBTOB V¥ ITALIMEHTOB C COVID-19.......ccciiiviiiiiivciccce, 68

15. Madjidova Yakutkhon Nabiyevna, Isakova Gulchexra Saitaliyevna
EVALUATION OF THE EFFECTIVENESS OF THE FORBRAIN METHOD IN SCHOOL-AGE PATIENTS WITH CEREBRAL
PALSY IN ANDIJAN REGION.......uitttititetrirtrtatairisis ettt sttt e et ettt et et et et bebesebeb et b b eb et 451 e b es 4540 £ b ket e £ eE bbbt et e ettt asar s 72

16. KacumoBa Oxcana OnerosHa, Paxumbaesa I'y1bHopa CatrapoBHa, JlamunoBa Xuiosna MaparosHa, Mycaesa I0uany3
AJmucoBHa

OBCTPYKTHMBHOE AITHOD CHA_ KAK MOJIM®UIIUPYEMBI ®AKTOP PUCKA IIEPEBPOBACKYJISAPHBIX
3ABOJIEBAHUM: UHTEI'PATUBHbIN HOAXO/ K UX TIPOOUITAKTUKE U TEPATIM..........ocoovvirceseres s 76



17. Kamanosa H.JL., Paxumbaesa I'.C., AGpsimaH A.A., Ypunosa I'.I'., Humonos 111.1O.
OLIEHKA KOFHI/ITI/IBHBIX <I>YHKL[I/H/I TIP XPOHUYECKOM AJIKOTOJIN3ME Y JIMI MOJIOZAOTI'O BO3PACTA:
CPABHUTEJIBHBIA AHAJIU3 U KITMHUYECKHUE ACITEKTBL........oooiueivvcievieciiees et 79

18. Anam6aes 3ydap MoparumoBuy, AGaykapumMoBa Yruioii Axve0BHa
TPAHCKYTAHHAS CTUMVYJIALMSA BIYKJIAIOUIETO HEPBA B MOJYJIALMM HEWPOIUTACTUYHOCTH TIPU
[IOCTUHCYJIbTHOM PEABMJIMTALIAU (OB30P JIUTEPATYPBI)........coovviiieerevioeses et 84

19. I'azueBa laxuga PyctamoBHa
POJIb MIR-21 B PET'YJISILIM TEHHOM SKCIIPECCUU [TPU NILIEMUYECKOM TITOBPEXJIEHNUN MO3TA.........cccevene 90

20. Magxunosa Exyrxon Haduesna, Anamoaes 3ydap Hoparumosuy, Kamoaaunosa Jlniiopa Baxrusiposna,
ADOOEKTHUBHO-PECIIMPATOPHBIE IIPUCTVYIIBI ¥V JETEW: KIIMHUKA, OJUATHOCTUKA, JIEHEHUE M POJIb
KEJE3OAEDULINTHOM AHEMII........c.coviiiieiiiiieiiseise st e e e h et st h e bt b bbbt e re e 94

21. Kapumosa I'yaxymop Jlatud:xon ku3u
OCOBEHHOCTH HEBPOJIOTMYECKHUX IIPOSBJIEHMM YV JIOHOLIEHHBIX MAJIOBECHBIX JIETEN: AJITOPUTM
PAHHEN JIUATHOCTUKI (OG30D JIHTEPATYPEL)...vvrvrrevenresssssrssnsssssesssasssssssssssesssssassssssssssssssssssssssssssssnssssasssssssssassssssssssnssess 99

22. Mupm:kypaes Jibdek Mupmapkaropud, Anamoaes 3ypap Moparumosuy, OxyHoB M6poXuMa:KoH YCMOHAIH OTJIH

HEPEBPAJIBHASL MUKPOAHI'MOITATHA 110 JAHHBIM MPT: HPOFHO3I/IPOBAHI/IE KOTHUTHBHBIX HAPYIIIEHUM
U PUCKA PELIMJIMBA COCYAUCTBIX COBBITM B OTJAJEHHOM IEPHMOJIE MIIEMUYECKOI'O WHCYJIBTA
(OB3OP JIFTEPATYPDBI)....ccotut ittt ettt ettt eh et eh s s 0 0 48R4 £ e h £t e bbbt bttt e n e 105

23. Anam6aeB 3ydap Uoparnmosuy, Mupakypaes 3iab0ex Mupmapkaropuy, Cosinesa Huiygap OpruxooeBna

CTPYKTYPA B3AUMOCBS3EN 1 TATOI'EHETUYECKHUE 3AKOHOMEPHOCTU HEBPOJIOTMYECKUX MOSIBJIEHUIA
IMATOJIOI'MHM IIO3BOHOYHHMKA: HA OCHOBE KOPPEJIAIIMOHHOI'O AHAJIM3A KIIMHUKO-BUMOXUMMHNYECKUX
TIOKASBATEIIE . .....ovvovveeevee ettt e sttt st 112

24. Abdullayeva Muborak Bekkulovna, Dadajonov Ziyovuddin Abdumukhtor ugli
CPABHI/ITEJ'IBHBII/I AHAJIN3 NTUHAMUKHU M3MEHEHUU B KAYECTBE XW3HU MMALIMEHTOB C HEBPOIIATUU
TPOMHIUHOI'O HEPBA........ooovitmvieteeieeeeses e sessesiessssses s sesses s ssassas st sssasssss st an st as s ss et ees s e s sn e sss s s s et s s essas st nsansenses 116

25. JlxkypabexoBa A3zu3a Taxuposna, Xaiumos ®@ap3sog 3adap yrim, Aoaynnaesa Haprusza Hypmamarosna

KOMIUIEKCHAS OLIEHKA TIOCJIEJCTBUI MEHMHI'ODHI[E®AJIMTOB U DSHIEDAJIWTOB PA3JIMYHOU
OTUOJIOTMM Y JETEMN: PE3VJIBTATBI ITPOCIIEKTMBHOI'O W PETPOCIIEKTMBHOI'O WCCIIEJOBAHIS,
[IPOBEJIEHHOI'O HA BA3E MHOI'OIIPO®WIIBHOM KJIIMHUKU CAMAPKAHICKOIO T'OCYJIAPCTBEHHOI'O
MEJULIMHCKOI'O YHUBEPCHUTETA. ..ottt ettt ettt et e ettt b e bttt 123

26. AcagoB Xamuayiia darxy/uiaeBud
XUPYPITMYECKAA AEKOMITPECCHUA HAATJTABHMYHOI'O HEPBA ITIPU JIEUEHWU ®POHTAJIBHOW MUTPEHU:
KIIMHUYECKUE PE3VYJIBTATHI 1 SHAUEHNE MUKPOXUPYPIMUECKOI'O ITOAXOIA.....ccoiieveeieiee e 128

27. Xoamaros Pacyyzkon Mopoxum:xoH yriiu, Aoaykagupos Yayroexk Taxuposuu, Paxum6aesa I'yainopa CarrapoBHna.
CBS3b [IUTQJIOT MUECKMX XAPAKTEPUCTHUK M SKCITPECCUM TEHOB CALCA U ACE YV TIALIMEHTOB C ITPOCTOM
U CIIOKHOWM MUTPEHDBEO...........oouivtiieiiestesseee vttt sttt sttt 131

28. Jpramesa Madryna O3on0BHa, dprames Cyxpod Caunopuyu
OCOBEHHOCTU HEBPOJIOTMYECKOI'O CTATYCA N MOJEPHM3ALINA BOCCTAHOBUTEJIBHOI'O JIEUHEHUSA Y
NEAUATPUYECKUX ITALHIMEHTOB C PE3UJY AJIbHBIMU TTPOABIIEHUAMMU JALIL......ocovviviiiiieiieecieeceeenee s 135

29. Aopynnaesa Hapruza HypmamaTtoBHa, /IikypadexkoBa A3nza TaxuposHa, FOngames Capaopoex UkpomoBuy
KIIMHUKO-TTEP®Y3MOHHBIE KOPPEJIATHI TIPU PA3JIMYHBIX @®OPMAX CTEHO3A SKCTPAKPAHMAJIBHBIX

30. Khusniddinov Sherzod.Rikhsiddin ugli, Shamsieva Umida Abduvakhitovna, Mirzayeva Kamola Saydiraxmanovna
SURGICAL TREATMENT OF PEDIATRIC DRUG-RESISTANT EPILEPSY. EXPERIENCE OF THE NATIONAL
CHILDREN'S MEDICAL CENTER, TASHKENT, UZBEKISTAN.. ..ottt e 143

31. Eshchanova Guzal Bakpo‘latovna, Matmurodov Rustambek Jumanazarovich, Babadjanov Jasurbek Kamiljanovich,
Jumanazarova Shahzoda Rustambekovna
SURUNKALI LIMFOLEYKOZ BILAN OG‘RIGAN BEMORLARDA KOGNITIV BUZILISHLAR..........cccooiiininiiinieiienenes 147



JXVPHAJT HEBPOJIOTAV It HEIPOXWPYPTUYECKIX IACCTIEIOBAHIAV | JOURNAL OF NEUROLOGY AND NEUROSURGICAL RESEARCH

ISSN: 2181-0982

NEUROLOGY AND NEUROSURGERY RESEARCH

www.tadgiqot.uz

[
(==}
—
=
=
e
—]
—]
)

VPHAN HEBPONIOTVAIA 1 HEAPOXMPYPTIAYECKIAX UCCNEAOBAHUN

Madjidova Yakutkhon Nabiyevna
https://orcid.org/0000-0002-2464-0315
Tashkent State Medical University
Isakova Gulchexra Saitaliyevna
https://orcid.org/0009-0008-4027-1418
Andijan State Medical Institute

EVALUATION OF THE EFFECTIVENESS OF THE FORBRAIN METHOD IN SCHOOL-AGE PATIENTS WITH CEREBRAL
PALSY IN ANDIJAN REGION

d http://dx.doi.org/10.5281/zenodo0.17602483

ANNOTATION
A prospective interventional study was conducted involving 30 school-age patients with a confirmed diagnosis of cerebral palsy who underwent
rehabilitation in medical institutions of the Andijan region between 2023 and 2024. The participants were divided into two groups: a control group
receiving standard rehabilitation and an intervention group receiving additional therapy using the Forbrain auditory stimulation device. Age
distribution among participants was as follows: 7-10 years — 11 children (36.7%), 11-14 years — 12 children (40%), and 15-17 years — 7 adolescents
(23.3%). Over the course of the study, improvements in speech clarity, attention, memory, and communication skills were assessed using
standardized neuropsychological and speech therapy evaluation tools. The results showed statistically significant improvements in the intervention
group compared to the control group, indicating that the Forbrain method may serve as an effective complementary tool in the rehabilitation of
school-age children with cerebral palsy. These findings support the integration of auditory feedback technologies into comprehensive
neurorehabilitation programs.
Keywords: cerebral palsy, speech disorders, Forbrain, bone conduction, neurosensory stimulation, rehabilitation.
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AHIMKaHCKAN TOCYTAPCTBEHHBIN MEAUIIMHCKAN HHCTUTYT

OLHEHKA 9®®EKTUBHOCTHU METOJA FORBRAIN Y IKOJIBHUKOB C JETCKHUM LHEPEBPAJIBHBIM ITAPAJINYOM
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AHJI’KOH BUWIOSATUAATA MAKTAB EIIMIATA BOJIAJIAPIA BOJIAJIAP IIEPEBPAJI ®AJIA’KA YUYH FORBRAIN
YCYJI1 CAMAPAJJOPJIMT'MHU BAXOJIALI

AHHOTALIUA

2023-2024 iiwtap maBomuaa AHIKOH BHIOSTHAArM THOOMET Myaccacaigapuia peaOWiuTanus KypCHHHU yTaraH, Oomamap nepeOpai
(hanaXMHUHT TacOUKJIAHTaH Tamxucura sra Oynran 30 madap Maktab émmparu Oonanap WINTHPOKUAA MPOCIIEKTUB WHTEPBEHIIMOH TaJKUKOT
yrraswign. Nmrupokymwiap UKKY rypyxra OYIuHAn: Ha3opar rypyxu (akar ctaHgapT peabuiauranus onrad Oyica, acocuil rypyxra Forbrain
ayAMOCTUMYIIAIMA KypHIMAaCHAaH (oilIananrad Xona KyuuMya Tepanus KyUIaHmwiy. Bir rakcuMoTu Kyiuparuaa: 7-10 éur — 11 madap Gona
(36,7%), 11-14 émr — 12 madap Gomna (40%), 15—17 ém — 7 nadap yemup (23,3%). TagKUKOT JaBOMHAA HYTK PABIIAHINTH, YbTHOOP, XOTHPa Ba
KOMMYHHKAIUS KYHUKMaJIapyu CTaHAApT HEHPOIICHXOJIOTUK Ba JIOTONEIUK Oaxoiam ycyjulapu épaamua yndanau. Hatwkanap acocuii rypyxaa
HA30paT rypyxura HucOaTaH CTaTHCTUK JKUXATIAH aXaMUSITIIN MKOOUi y3rapunuiapau kypearau. By aca Forbrain ycysu 6omanapaa must daaxu
peabunuranusicuga caMapalid KYIIIMYa BOCHTA OYIUIIN MyMKHHIMTHHA TacOuKiaaimu. TaIKMKOT HaTXalap SIIMTHII OPKAM KaiTa aloka
TEXHOJIOTHsUIaprHu Ooanap HelipopeaOumuTanys JacTypJiapura HHTETPaIys KWK 3apypIUTUHN KypcaTa .

Kanur cy3aap: 6omanap uepebpan dhanaxu, HyTK Oy3mwiniuiapy, Forbrain, cysik opkanu y3aTuiil, HeHPOCCHCOP CTUMYJISIIIHUS, PeaOIUTALLHS.

Introduction. Speech disorders are one of the most common
comorbidities in cerebral palsy (CP), occurring in 65-90% of patients
[1, 4]. Speech disorders in CP are systemic in nature and are caused by
a combination of factors: organic damage to the central nervous system,
impaired innervation of the speech apparatus, insufficient kinesthetic
perception, and respiratory and voice production disorders [2, 3].

Traditional speech therapy methods are often ineffective due to the
complexity and multi-layered nature of the impairments associated with
cerebral palsy. Children with cerebral palsy require long-term,
systematic interventions that require significant time and resources, and
the results do not always meet expectations [5].

In recent years, innovative neurosensory technologies based on the
principles of neuroplasticity and multisensory stimulation have attracted
increasing attention. Among these technologies, the Forbrain method,
developed based on A. Tomatis's concept of the role of bone conduction
in the development of speech and auditory perception, occupies a
special place [9].

Forbrain is a bone conduction device with dynamic auditory
feedback developed by Sound For Life Ltd (Luxembourg). The
technology is based on amplification of high-frequency speech
components and instantaneous transmission of the modified signal
through the temporal bone, creating an improved auditory feedback loop
[6].

Despite growing interest in the method, data on its effectiveness in
cerebral palsy remain limited, particularly in the school population of
Central Asia.

Purpose of the study: To evaluate the effectiveness of the Forbrain
method in correcting speech disorders in schoolchildren with cerebral
palsy in the Andijan region of the Republic of Uzbekistan.

Materials and methods

A prospective interventional study was conducted involving 30
school-age patients with a confirmed diagnosis of cerebral palsy who

underwent rehabilitation in medical institutions of the Andijan region in
the period from 2023 to 2024. Age distribution: 7-10 years old - 11
children (36.7%), 11-14 years old - 12 children (40%), 15-17 years old
- 7 adolescents (23.3%)

The Forbrain method was performed using a Forbrain device, which
includes bone conduction headphones, a microphone, and a processor
with a dynamic filter amplifying frequencies of 1000-3000 Hz and
5000-8000 Hz. Sessions lasted 15-30 minutes, with sessions occurring
5-7 times per week. A course of treatment consisted of 40-60 sessions,
with a 1-3 month break between sessions.

The sessions included reading adapted texts aloud, repeating
syllables and words of varying difficulty, singing children's songs,
counting and reciting number series, retelling stories, and performing
special speech therapy exercises.

The effectiveness of the Forbrain method was assessed based on the
speech intelligibility scales of L.l. Belyakova (2003), the auditory
attention scale of L.S. Tsvetkova, the method for assessing phonemic
perception (the method of T.A. Fotekova) and the assessment of speech
activity, which is measured by the number of words per minute during
spontaneous speech.

Data processing was performed using the SPSS 23.0 package.
Descriptive statistics methods and the Student's t-test for paired samples
were used. The level of statistical significance was p < 0.05.

Results. The baseline level of speech impairment was characterized
by pronounced polymorphism. The average speech intelligibility score
on the Belyakova scale was 2.15+0.9, corresponding to the "speech is
poorly understood, requires contextual knowledge" level. The most
severe impairments were observed in patients with the hyperkinetic
form of cerebral palsy (1.6+0.5 points).

After the course of therapy using the Forbrain method, statistically
significant positive dynamics were noted in all studied parameters
(Table 1).

Tablel.
Dynamics of speech indicatores after using the Forbrain method (n=30)
Parametr Before After Absolute increase | Relative p
treatment treatment improvement (%)

Speech intelligibility(score, | 2,15+0,9 3,45+1,05 +1,3 +60,5% <0,01
0-5)

Auditory attention(score, 1-5) | 1,85+0,75 3,10+0,95 +1,25 +67,6% <0,01
Phonemic perception (%) 45,2+18,6 71,8+22,3 +26,6 +58,8% <0,01

Speech activity(words/min) 28,5+12,4 42,7+15,8 +14,2 +49,8% <0,01

Thus, 15 patients (50%) moved into the intelligible speech category (score 4-5). A detailed analysis of phonemic awareness components revealed
improvements in all parameters studied (Table 2).

Table 2.

Dynamics of phonemic perception indicators

Component Before  treatment | After treatment(score out | Improvement (%)
(score out 0f10) 0f10)

Series A (differentiation of oppositional | 4,2+2,1 7,1+2,3 +69%

sounds)

Series B (syllable repetition) 3,8+1,9 6,5+2,2 +71%

Series C (differentiation of phonemes in words) | 5,6+2,4 7,9+2,1 +41%
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The overall percentage of successful completion of tasks increased
from 45.2% to 71.8%, which corresponds to the transition from the
“below average” to the “average” level of development of phonemic

perception. Analysis of the effectiveness of the method depending on
the form of cerebral palsy showed varying degrees of improvement in
speech activity (Table 3).

Table 3.
Dynamics of speech activity in various forms of cerebral palsy

Form of cerebral palsy | n Before After treatment(words/min) Increase (%) p

treatment

(words/min)
Spastic diplegia 14 32,4+11,2 48,6+13,4 +50,0% <0,001
Hemiparetic 9 30,1+10,8 4424121 +46,8% <0,01
Hyperkinetic 5 20,2+8,6 30,8+10,2 +52,5% <0,05
Atonical-astatic 2 26,5+7,1 38,5+9,8 +45,3% >0,05

Despite the initially lower indicators in the hyperkinetic form, the
relative increase in speech activity in this group was maximum. A trend
toward more pronounced dynamics was revealed in children of primary
school age. Patients aged 7-10 years (n=11) showed an average
improvement of 62.4% in all indicators. Patients aged 11-14 years
(n=12) showed an average improvement of 56.8%. Those aged 15-17
years (n=7) showed an average improvement of 51.2%. 73.3% of
patients (22 people) demonstrated a transition to a higher functional
level according to the Tsvetkova scale.

Discussion

An analysis of the obtained results demonstrates the high
effectiveness of Forbrain technology in correcting speech disorders in
schoolchildren with cerebral palsy. The method's mechanism of action,
based on bone conduction and dynamic filtering, provides a
comprehensive effect on various components of the speech system.

The Forbrain method activates key brain structures. Activation of
the sensorimotor cortex is observed, leading to improved speech motor
planning due to enhanced proprioceptive feedback from the articulatory
apparatus. Activation of the Broca's and Wernicke's speech areas of the
brain optimizes speech functions through improved interhemispheric
connections and synchronization of speech center activity. Activation
of cerebellar structures through proprioceptive feedback

promotes improved coordination of articulatory movements and
postural control, which is especially important in cerebral palsy.
Stimulation of the reticular formation and limbic system improves
alertness, attention, and emotional regulation.

Analysis of the obtained results

The greatest effectiveness in developing auditory attention (67.6%)
can be explained by a direct effect on the auditory analyzer through the
enhancement of high-frequency components of speech. This is
consistent with the data of Kraus N. and Chandrasekaran B. (2010) on
the critical role of auditory attention in the development of speech skills
[7]. Improvements included increased attention stability, a reduction in
the number of errors in differentiating acoustically similar sounds, and
an increase in auditory memory capacity.

A significant improvement in phonemic perception (58.8%)
indicates the activation of cortical-subcortical connections and the
optimization of the processes of analysis and synthesis of speech sounds
[2, 3]. It is especially important that the improvement affected all
components of phonemic perception, creating the basis for further
speech development [5]. The greatest improvement was noted in
syllable repetition (71%) and differentiation of oppositional sounds
(69%), indicating improved auditory-motor coordination. The 60.5%
increase in speech intelligibility has significant functional significance.
A 50% improvement in speech intelligibility to a score of 4-5 on the
Belyakova scale [1] indicates the ability to effectively communicate in
everyday life and academic activities [4]. This is critical for the social
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adaptation and quality of life of children with cerebral palsy. The

effectiveness of the Forbrain method has been identified for various

forms of cerebral palsy. Of interest is the fact that speech activity

showed the greatest relative increase in the hyperkinetic form (52.5%),

despite lower initial indicators. This may be due to improved control

over involuntary movements due to enhanced sensory feedback.

Research by Escera C. et al. (2019) confirms that modified auditory

feedback can modulate motor control [6]. Significant improvement

(50%) was also observed in spastic diplegia, the most common form in

our sample, which may be due to the relative preservation of cognitive

functions and good learning ability of these patients.

An analysis of the age-related aspects of the Forbrain method's
effectiveness revealed that the most pronounced dynamics in primary
school-aged children (62.4%) corresponds to the concept of critical
periods of development and increased neuroplasticity at this age. These
data are consistent with research by Tallal P. (2012), which
demonstrated that early intervention in the development of auditory
skills has a more pronounced effect [8].

Our results are consistent with the limited studies on the
effectiveness of Forbrain for speech disorders. Escera C. et al. (2019)
reported a 45-50% improvement in articulation in children with
dysarthria [6]. However, our study is the first to demonstrate the
effectiveness of this method specifically for cerebral palsy in a
population of schoolchildren in Central Asia.

The obtained data have important practical implications for the
rehabilitation of children with cerebral palsy in Uzbekistan. The
Forbrain method can be recommended as an effective complement to
traditional speech therapy, especially for patients with severe auditory
attention deficits, phonemic perception deficits, decreased speech
activity, and the need for intensified interventions.

Conclusions
1. The Forbrain method has demonstrated high efficiency in

correcting speech disorders in schoolchildren with cerebral palsy,
providing a statistically significant improvement in all studied
parameters of speech function (p<0.01).

2. The use of Forbrain technology allowed 50% of patients to
achieve a level of intelligible speech (4-5 points on the Belyakova
scale), which significantly improves their communication skills
and quality of life.

3. The effectiveness of the method does not depend on the form of
cerebral palsy, with the maximum relative increase in speech
activity observed in the hyperkinetic form (52.5%), despite the
initially more severe impairments.

4. More pronounced dynamics in children of primary school age (7-
10 years) with an improvement of 62.4% indicates the advisability
of early initiation of the method as part of comprehensive
rehabilitation.
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