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Pe3iome

Ilpn mnapacraomeM TeMIle pa3BUTUA TeXHOAOIMYECKOM AMarHOCTUYeCKOM U
Ae4eOHOI HEeVIPOXMPYPIrUM 4YPe3BhIYAlHO Ba’KHO (PuA0coPCKoe OCMBICAEHNE
TEeKYIIMX B HeJl IIPOLIECCOB C KPUTUYECKOV OLIEHKON BCeX MX CTOPOH, BKAIOYas
MMHNMMaJbHble puUcKu. B cratbe paccMoTpeHsl  PpuaAocOPCKUe — acIeKTHI
HeMPOXMPYPIUM B KOHTEKCTe COBPEMEHHON KAMHMYECKOM ITpaKTUKNU. ABTOpPEI
aHaAMBUPYIOT B3aMOCBA3b MEXAY HayYHbIM 3HaHIEM, KAMHUYECKUM MBIIILAeHeM
1 $p1A0cOPCKUM OCMBICAEHVIEM IIPUHATUA PEIIeHNTI B HEIpOXMPYPINUY Ha IIpUIMepe
COOCTBEHHBIX KAMHNYECKUX HaDAIOAeHUIA.

Puaocodus HEeMIPOXUPYPIUN HeoOX0AMMa, YTOOBI IIPOTUBOCTOATD
MEXaHMCTUYECKUM U TEXHOAOTMYECKUM TPaKTOBKaM IIPU AMArHOCTUKE U A€4eHNU
3a004eBaHMIl 1IeHTPaAbHOI HEpPBHOM CUCTeMBI U JOAXKHA MCIO/Ab30BaThCS depes
KAMHIYeCKOe MBIIAeHe Y TIOCTeAN KaXK40To 60abHOTO. [Ipy 95TOM Hag0 yIUTHIBATB,
YTO NPOAYKTUBHOCTb Ppr1a0copuy He B KOHKPETHBIX IIPEANNICAaHSIX, a B oOecIIeyeHnn
HepOXUPYypra CUCTEeMHBIM KpPYIO30pOM WU MHTEAAEKTyaAbHO — HPaBCTBEHHBIM
MOTeHIIMaAOM AAs  ajgeKBaTHBIX perneHumit. Helpoxupypr AoaxkeH OBITh
MeTOAO0AOTMYEeCKM M MMPOBO33peHUecK) oOpasoBaH, UTOObI He IIPeBpaTUTLCA B
«BUHTUK» COBPEMEHHON HeMPOXUPYPTUYECKON HayKu U IIPAaKTUKM, a OCTaBaThCs
Ye/A0BEYHBIM U MBICASIIUM AOKTOPOM.

KarodeBnie caoBa: Cl)MAOCO(l)I/I}I Heﬁpoxmpyprmm, KAVHYeCKast Heﬂpoxmpyprm;l,
KAVMHNMYeCKOe MbIIIIAeHe, 3ab00aeBaHms L[eHTpa/leOf/l HepBHOI7I CUCTEMBI.

Hapacraromias TEXHOAOTM3AII A 17§ I'mmmokpara:  «Bpau-¢uaocodp  mogoben  Bory».
auddepeHnmanusa  HEMPOXUPYPIMM TaUT  yIPO3y BecrmomunMm pabory 'azena: «O ToMm, 9TO Aydmmit Bpad
yTpaThl 1I€AOCTHOTO €ee BOCHPMATHUS U CUCTEMHOTO Takke 1 ¢puaocod». BecmomuuMm seankoro ¢puaocoda
moaxoda K ©OoasHOoMy. OnacHOCTAM  CIIOCOOHa XVI-XVII Bexos ®pencuca bskona: «Meaunnna, He

IPOTUBOCTOATL  pa3paboTKa
KAVMHUYIECKOM AUCIIUTIAVHEL.

¢uaocopun  sroi OCHOBaHHas1 Ha ¢uaocopuu, He MOXeT OBITh
HagexxHoI». Kpynnernmmit natoaor XX seka Vnmoanr

Hevipoxupyprus, xak m BooOIle MeAMIIMHA He JaBplaoBCKMIT  yTBepKAaeT: «MegunmuHa —  ecTb
TOABKO MpOodeccsl, HO ¥ MUPOBO33peHNe. ¢uaocodpua». DTo BHAUNT OXBaTHIBATh IpoDAEMY

MBI HpMBBIKAM  CKENTUYECKM OTHOCHUTHCA K 3ab04eBaHNs 1[eAVKOM C YIeTOM aHaMHe3a VM AMYHOCTH
¢naocopun, cunras ee adbcrpaxnueit. Ho scrnoMHNM 604bHOTO.
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Ha aeae xaXXABII HEPOXUPYPT, MOXKeT OBITH He
OCO3HaBas, MMEHHO DTUM 3aHIMaeTCs eXXeJHeBHO Y
rocreAy 0OABHOTO.

M  BooOmie Helpoxmpyprusi Kak OTJAeAbHasd
AVICHUIIAVHA ¥ KaK HayKa HadMHaeTcs TOrda, Korja
HOABAAIOTC  $uaocodpckme 1moaxoasl K Heil. OnHa
HeBO3MO>KHa 0e3 cBoelt PpraocoPpum.

Nraxk,
duaocodpus nHertpoxupyprun?». OHa Hy>KHa, YTOOBL:

-yAep>KaTh HeIpOXMPYPIUIO, paclalalomlyiocs Ha

MHOIT€ HaIlpaBA€HMS U Cy6CHeI_U/Ia/lLHOCTI/I, e,Zl,I/IHOIV/I

OTBETMM Ha BOIIPOC: «3aueM Hy>KHa

KAVHUYECKOM AVICIIUIIAVHON;
-HeVIpOXMPYPT COXpaHsA U Pa3BiBal KAVHNYIECKONI

MBIIIAEHIE, a He IIpeBpallaicsi B 3aBUCUMOIO
MCKAIOYNUTEABHO OT TEXHOAOIMIA;
-HEMIPOXUPYPr B cBOEI HPaKTUIECKON

AesATeABHOCTU BCerja VICXOAWA U3 AMAEMMEL 4YTO OH
IIpUHeceT MalMeHTy — 400p0 UAM 310;

-00LeAMHUTh BCe TPM TAaBHBIE COCTaBAAIONINE
HeMpOXUPYPIUM KaK KAMHUYECKON AUCIMUIIAMHBL U
HelfpoHayku — oOpa3oBaHe, HayJHble MCCAeAOBAHNS U
MPaKTUYeCKyIO AesATeAbHOCTh HeIIPOXUPYPra;

-IpeABMAETh  DBOAIOLIMIO  HEMPOXUPYPTUU U
aJeKBaTHO ee BOCIPMHMMATh, YCUAWBAs MO3UTUBHLIE
HaydaJa ¥ cMAT4Yas HeraTUBHBIe CTOPOHEI IIporpecca.

Ilo CYIIIeCTBY, OCHOBOITOA0KHMKI
Helipoxupypruy, Takue Kak I'apseit Kymnr, Hukoaan
Bypaenko, Kaosnc Bencan, 6s1au puaocodpamu.

Cdopmyanposanusie B 30-e rr. XX Bexka H.H.
bypaenko npMHINMITEL HEIPOXUPYPTUM: aHATOMUYeCKas
AOCTYITHOCTb,

TeXHM4YeCKasT BO3MOJKHOCTH, XOTA MX COAepKaHNe U

(l)I/ISI/IOAOFI/I‘IeCKa}I AO3BOA€HHOCTb U

BapbUpPYeT B 3aBUCUMMOCTU OT YPOBH: HaIllMX 3HaHUIA,
NpUMEHMMBl ¥ CerojHa K 41000l omepauumu Ha
TOAOBHOM I CIIMHHOM MoO3re. DTO — KJAaCCUYecKUit
npumMep Ppuaocopuy HePOXUPYpPruu — oT obuiero
yacTHOMY [1].

CM. bamnxos B 60-70-e 1r. XX Beka paspaboTraa

OCHOBBI KOAMYeCTBEHHOM HeﬁpoaHaTOMI/II/I u

’.A "‘".' >~ “n.-.

Heppoaorun [2]. OH 1okaszaa, YTO KOAMYECTBO HEPBHBIX
KAETOK B KaKOM-A1OO0 0oOpa3oBaHUM TOAOBHOTO MO3Ia
pa3AM4IHO, HO KPaTHO MEHSETCs y PasdHBIX CyOLeKTOB.
Hanpumep, B si4pe AUIIEBOTO HEpBa OHO KoAe0AeTcs OT
4000 g0 16000. DToT (akT orpeseasieT yCTONIUBOCTD
oOpa3oBaHIsI K IIOBPEXJAIOIIUM  BO3JAEMCTBIUM.
Ilorepss BcaeacTBMe TpaBMBI UAM BOCIAAUTEABHOTO
mporecca A0 IIOAOBUHBI HEPBHBIX KAETOK B sApe
ANIIEBOTO HepBa IIPU UX MaKCUMyMe He IIPUBOJUT K
KaKMM-A10O 3aMeTHBIM HApyIIeHNSIM ero (QyHKINIL.
Ecau  xoamuectso KAETOK
200 xaeTox

MUMIYECKNX

HEPBHBIX SIBASIETCS

MUHIMMAaAbHBIM, TO I1oTepsI Aazxe

obopaumBaeTcss  pa3BUTUEM IIape3a
MOBIIIIILT. rmoao0Hast

OTHOCUTCSL K (PUAOCOPCKON KaTeropum — IIepexof,

OueBngno, 4TO 3aBUCHMOCTD
KOAMYeCTBa B KauecTBo.
CoBpeMeHHBIM IpUMepOM, KOrja dYacTHOe —
TEXHOAOTVLSI — IPUBOAUT K IOIBA€HUIO 00IIIero — HOBOro
HallpaBAeHM:sI B HeMPOXMPYPIUM, MOXKET CAYXUTb
nzobperenne P@.A. Cepbunenko [3]. Paspaborka mm
pasaeasemMoro Oaaa0Ha-KaTeTepa AAs
PEKOHCTPYKTUBHOJ I1AaCTUKM KapOTVAHO-KaBePHO3HBIX
COyCTMII IpuBela K IOsABAEHNIO HOBOTO HaIlpaBAeHIs
9H/OBACKyASIPHON

Heﬂpoxmpyprmm C MIMPOKUM CIIEKTPOM €€ IIPpUMEHEHNT

MMHIMAaABHO MHBa3MBHON
npu 1epeOGpOBacKyASPHON U MeAyAAOBaCKyASPHOIL
ITaTOAOTUH, a TAKXKe B HEIPOOHKOAOTHIA.

duaocodus Heltpoxupyprum o0ycA0B1Aa epexos,
OT AUHEMHOTO PpeIleHNus] KAMHUYEeCKUX 3a4ad K
KOHIIeIITyaAbHbIM IT04X04aM [4].

IIpusedem npumep. Ilo 3apaBoMy cMbICAy IIpU
XPOHUYECKIUX
pemraercst mpoGaeMa UX PaJMKaAbHOIO JA€YeHus —
OJHOMOMEHTHOe  TIOAHOE  yJaAeHUe  AeXKallero
IIOBEPXHOCTHO «KPOBSIHOTO MeIIKa» BMeCTe C ero

Cy6AypaAI)HLIX reMaTomMax YeTKO

COAEP>KVIMBIM n Kanconﬁ qepes IIMPOKYIO

TpemnaHaiuio. Tak ITocTynaan Ha IPOTSKEHUM MHOTUX
AeCATUAETHUN, Aa U CETOAH: — He peaKocTh [5-9].

Pucyrox 1 — Maxpoxanuirsapor napyxnoiu kancyavt XCI. Oxpacka — cemamoxcurun-303um; x 200

https://doi.org/10.53498/1rc8x993
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OgHako AANWTEABHO CJAABAEHHBIN XPOHNYIECKO
reMaTOMOI MO3T, OCOOEHHO Y TTOXKUABIX U CTAPVKOB, He
MOKeT OBICTPO pacHpaBuUThC. V1 9TO co3gaeT peaabHYIO
YIpo3y KoA4arica MO3ra M pa3AM4HbIX OCAOXKHEHMIL — OT
HAaIIPSI>KEeHHOM

HHeBMOL[e(l)aAI/II/I A0 IIOBTOPHBIX

KpOBOM3AMAHUI. /leTaAbHOCTh HpU paiMKaAbHOM

MeToae AeueHusl gocturaet 12-18% [10-16].
IIposesenHrble HaMU MCCA€AOBaHUS AOKa3aAl, 4TO

oAAeP>KUBAIOIIe

rneprnoamndaeckoe yBeandeHne

OCHOBHOVI IIPUYINHOT,
CylllecTBOBaHMe U

XPOHMYECKOI TeMaTOMBI, ABAseTCs rumneppuopmnHOAN3

BHYTPUIeMaTOMHOI CpeABI. On 00yca0BAeH

HakKoIla€eHmeM B II040CTM TreMaToOMbl IIPpOAYKTOB

Aerpagaumu  (puOpMHa, IpeBHIIAIOINMX B 6-60 pas
aHa/0TMYHbIe ITOKa3aTeAu B IepudepmnIecKori KpoBu y
Tex ke 60abHBIX. [1py runep$nbpnHoAN3e pasAndHEIe,
JacTO He3HauMTeAbHbIE,

BHEIIHNE U BHYTpEHHNE

(dakTOpEl  J€erko  HNPOBOLMPYIOT  Makpo  1/uamu

MUKPOKPOBOMBAVMSHILL 113 HEIMOAHOLEHHBIX COCYyA0B

KaHCyAI)I
[12,16,17].

XpoHmueckort rematoMmbl  (Pucynok 1)

a — axcuarvrotii cpes, pexum T2 - euona oowupnas XCI 6 Are6oil A00HOT U mementoti obaacmax pasmepamu 15x4x2,5
CM U ee HAPYXKHAS KANCYAA;
0 — cnycmsl 2,5 mecaua nocae 3aKpoinozo HapyxHozo OpeHuposariis 2eMamomol;
XCT ucuesra, cpeduntivle Cmpykmypul He CMeujerbl, KoHeeKCUmarbiivle cy0apaxHoudarbHole ueAl Xopouto
onpedeAstomcs ¢ 00eux cmopom

Pucynox 3 - MPT-0unamuxa npasocmopotiteti XCI' y 64-1emtiezo 60Av1H020. B kAunuke domuriupyem
Aesocmoportuii emunapes. Cazummarvtviii u gpponmarvoiii cpesvt (T1):
a, 06 — do onepavuu (om 22.04.2018 2.): 6udna obuupnas ezunepdercustas XCI A00HO-meMeHHO-3aMBIA0UHOT 00 AacHU
cnpasa; cmeuwjerue cpeduntolx cmpyxmyp 6ae6o Ha 11 mm;
6, 2 — cnyema 14 mecsues (om 27.07.2019 2.) nocae 3aKpuimozo HApyxHo20 OpeHUPOSAHUS 2eMAMOMbL; NOAHAS
pesopOl s 2eMamoMol U KANCYADL, CHIOTKOE KAUHUHECKOe 6b1300PO6ALHUE

https://doi.org/10.53498/1rc8x993
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ITosTOMy, Kak ®TO HU 3BYYMT IapaiOKCaabHO
YAaAATh XPOHUYECKYIO IeMaToMy He caegyeT. Mur
NpeAAOXKMUAN HOBYIO IlapaidurMy AJedeHus. Bmecro
TpenaHanun MUHUMaAbHO

VIHBA3MBHOE€ I3MEHEHI1e BHyTpI/II'eMaTOMHOIZ CpeAabl, 9TO

qgeperia AOCTaTOYHO

3aIlycKaeT IIpOLlecC CaHOIeHe3a IeMaTOMBl U ee
KaricyAbl.
OOBBIYHO  KAMHMYECKOe  COCTOsIHME  OOABHBIX

yAydqniaeTcs yoKe B IIepBbl€ CYTKI I10CA€ APEHMPOBAHNA.

Pucynox 4 - Aunamuxa resocmoponnett XCI'y 54-remnezo nocmpadasuiezo:

a— MPT (T2), cazummanvioi cpes, do onepayuu — obuiupnas XCI ¢ soipaxenoti kancyAoi, omcymemeue
KOHBEKCUMAADHDLX CYOAPAXHOUOAALHDLX UleAel HA CIOPOHE 2eMAMOMDbL, 2py0as ducrokauus u dedopmayus 60Ko6bIxX
KeAYI0UKO06;

0 — KT, axcuarvnotii cpes, do onepavuu — zemepodercustas XCI r00Ho-memennoil obracmu caesa; 6 — KT,
AKCUAADHDLTL Cpes, uepes 2 Mecslie6 NOCAe 3AKPOIN0z0 HAPYKHO20 OPeHUPOSAHUS; NOAHAS PesopO sl 2eMAMOMbL U ee KANCYAbl,
uemKas usYaruayusl cyoapaxHoudarbHolX KOHEEKCUMAADHOLX WeAel HA cropore Oblgulet 2eMamombl, pacnpasierue
00K06bLX KeAYI0UKO0E

Iloanas pesopOums reMaTroMbl BMecTe C
KarcyAoil TpouUcXoAuT B TeueHue 1-2,5 wMecsies
[10,12,18].

PesyabTaTsl moaxoaa

HpeB30oIIAN OXMAaHus: B 94,7% - xopomme, B 4,1% -

KOHIIEIITyaAabHOTIO

IIOBTOpHBle ~ omepauuyu. Ha  pemnpeseHTaTMBHOM
Martepuade (765 BepuUIIMPOBAHHEIX Ha0AIOAEHUII
XCI') cMeprHOCTH cOKpaTmAach Ha ImOpsagok (1,2%
12-18%);

00ycA0BAeHHEIe

IIpOTUB TsIoKeAble OCAO>KHEHI:I,

KOA/1aIICOM MO3I4a, VICYE3AL.
AanrteapHpri KatamHe3 (cspime 10 aeT) m MeTOABI
HeMpOBU3yaAN3allyl HOATBepANAN DPPEeKTUBHOCTL U
Ha/Ae>KHOCTh HOBOJI ITapasUTIMBbl A€4eHNUsT XPOHNYIECKIX
cybaypaabsbix remaToM (Pucynok 2, 3, 4) [10,12,19-22].

VMmvenno ¢uaocodpckuit moaxos 0003HaUMA
HeOOXOAVMMOCTb U3y4JeHNsI He TOABKO IaTOreHe3a, HO 1
CaHOTeHe3a HelpOXMPYPTUIecKOil TaTOAOTUL.

Bcerga Hago IOMHNTB: OIlepuUpyeTCsl 4eA0BeK, a

He KapTuHKa. Hampumep, mo mpuHATEIM KpuUTepusam

MaCCHBHEIE reMopparmn4eckmne odyarm yI_[H/I6a-
Pa3MO3>KeHs1 MO3ra Imogaexxart OIIepaTUBHOMY
YAaaeHUIO. Ho BCerga HaAO YYNMThIBATh, KaK UX

nepeHocuT 00abHOM. V, ecan HeT rpyOBIX YKAOHEHMI],
TO TIpPeANOYTUTEABHO AVHaMM4Yeckoe HaOAIOAeHMe 1

KOHCEpBAaTMBHOe JedeHNe, 4TO obecrednmsaeT Ooaee
GAaronpusITHBIE VICXOABL

IIpeacraBaennnie Ha pUCyHKe No5
reMopparudeckye odaru ymmba y 70-1eTHero 001bHOTO
IO CBOUM pa3MepaM, COIJ1acHO peKOMeHJalusIM,
roAJe’kaT oIepaTuBHOMY yAadeHuio. Ho ydursiBas,
KaK VX IIepeHOCHUT OOALHOIA - [TO COXPaHHOCTY CO3HAHIL,
OYaroBBIM ¥ COMATUYECKMM IIOKa3aTeAssM — MBI
MpeAodAn IoJyacopoe HabAIOAeHNe 1 KOHCepBaTUBHOe
JAedeHne, pe3yAbTaThl KOTOPOTO ITOAHOCTBIO OIIPaBAaAn
OTXOJ OT HPUHATHIX cTaHAApTOB. Odyaropble YIINOEI
TpaHcPOPMUPOBAAUCH, Ha UX MeCTe TUIIOJEHCUBHEBIE
30HHL ['2aBHOe — cmycTs 31 cyTKu cocTosiHMe GOABHOTO
xaao00 Her. B

Xopouiee, IICMXNYEeCKOM u

HEBPOAOTMYECKOM  CTaryce ©e3 OTKAOHEHMII, 3a
UCKAIOYeHneM aHocMuu. Yepes 3 Mecana manueHT

BepHyACs K IPOQPeccroHaAbHOM AesITeAbHOCTH.

https://doi.org/10.53498/1rc8x993
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Pucyrox 5 - Ilocmpadasuuii 70 rem ¢ msxeroit YMT: naderue Ha 3amoiA0k, neperoM Leulyu 3amoulA0UHOW KOCMU,
0UAZY PASMO3KeEHUS 6 DA3AAbHBLX omderax A00HbLX J0Ael, DOAbULE CHPAsa, N0 MEXAHUSMY NPOMUe0YyIapa;
Koricepsamusnoe reveriue. KT dunamuxa. a, 0 —4-e cymiu nocae UMT. ouazu pasmosxenus 6 KoHE6EKCUMAAbHIX
omoderax A0OHBIX J0Aell C NPUSHAKAMU KPOSOUSAUAHULL U 00DeMH020 6030eiicheus Ha nepedtiue poza 00KOSLLX HKeAYdoHuKos;
I'ayboroe ozayweriue; 6. 2 — 31-e cymxu. Ha mecme 0uazo6 pasmosxerus o0uLuptole 2unodeHcusrole 30Hul.
Pacnpasaeriue xeaydouiosoil cucmemot, 6usyarusayus cyoapaxHoudarbHulx npocmpancms. 3HauumervHoe KAUHULECKOe
YyAyuuierue

Pucynox 6 - Taxeras npoHuxarou,as 4epento-mo3z06as mpasma y 64-aemmezo nocmpadasuiezo. Buympumoszosasn
2eMaMmoMma 6 UCOUHOLE U MeMeHHOT DOASLX CAC6A, KPYNHLLLL 04aAz PASMO3KEHUS 6 nPpasoil A00HOLE JoAe, HEOOALULOLL 04az
pasmosxerus 6 reoti 20010t dore. Korcepsamusroe reverue. MPT ¢ pexumax T2 u T1;

a, 0 — mpemou cymxu nocae YMT. I'emamoma u ouazu pasmosxenus Xapaxmepusyromes npeumyu,ecéerHo
NOHUKEHHOLL UHMEHCUGHOCHILIO CUZHAAA HA MOMOZpaAMMax 10 T2 6 ueHmparvHvix 0modeAax u oKpyxKeHbvl 6blpaxeHHbiM
ZUNepUHMEHCUEHDIM NepuPoKarvHuim omexom. Ha momozpammax no T1 ouazu nospexderus Xxapakmepusyoncs
2emepozeHHo USMEHEHHbIM CUZHAAOM;

6, 2 — cnycms 74 cymox nocae YMT. B Aegoii 61couHotl oAe HA Meche 2eMamoMol CHOPMUPOSAAACD KUCTNOSHAL
1OAOCHIY, KOMOpas zunepurmercusta va momozpamme no T2 u usournmercusna na momozpamme T1. Pyouo60-
ampoPuueckiii npouecc 6 0He 04aza pasmosxerus 6 A00HoU dore cnpasa. Ymepennas OuPPysnas ampoPus 20A06H020 M0324

https://doi.org/10.53498/1rc8x993



Kaz | Clin NeuSci. 2025, 78 (4)

Apyzoe nabaoderue. ITloctpagasmumii, 78 e,
IOAY4YMA TSIKeAyIO 4YeperHO-MO3ropylo TpasMy. Ha
MPT  (Pucynox  6) pasMepoB

BHYTPMMO3IOBas TIeMaroMa cAeBa M KPYIIHBI odar

3HaAYNTEAbHBIX

pasMO3>KeH1s1  CIIpaBa. O6Luee COCTOsIHIIE CpeAHeﬁ

TSKECTV, YMepeHHOe OraAyllleHne, ©Oe3  rpyOoit

HEBPOAOTMYECKON CUMIITOMaTUKU. YUMUTBIBas BO3pacT

oT HeMeAAeHHOMN paauKaabHOM

orepamnuy,

BO34€ep>KaalcCh. B AVTHaMIIKe — ITIOCTEII€eHHOE yAy4dIlleH1me

COCTOSTHIASA c XOPOIINM BOCCTaHOBAEHNEM.
Konrpoasnoe MPT choycra 74 aHA  110Kasalo
pe3opOLMIO BHYTPUMO3IOBOM IeMaTOMBI cCaAeBa C
MosBA€HMEM Ha ee MecTe AMKBOPHON  KUCTHI;
OpraHM3allMIO I YMeHbIlIeHMe ouara ymimba Mosra
crpaBa;  paclipaBJAeHMe  CAaBAEHHBIX  OOKOBBIX
JKeAyJ09KOB.

Pucynox 7 - Ilocmpadaswiuti 49 rem. Taxeras wepento-mo3206as. mpasma ¢ opmMuposaruem MHOKeCEeHHbLX 04a206
yuiuba 6 npagom noayuapuu. Cocmosiue nocae 0eKoMnpeccUusHoll Mmpenanayul cAeéd, HpouseederHol 1o Mecmy nepeut oL
2ocnumarusayuu. KT dunamuxa;

a — mpexmephas KT-pexoncmpyxuyus ¢ svidereriviem nosepxHocmu 60AbULUX NOAYUAPUTL M032a 0aem npedcmasieie o
pacnpocmpanenHocmy KOHMY3UOHHDLX 04A206 HA KOPY, CONYMCMEY101eM AOKAALHOM CYOapaxHouIAbHOM KPOBOUSAUSHUY U
nepuPoKarbHoOM omexe;

0 — cnycms 26 cymox nocae YMT; 1a ore 6occmariosreriust cosHarusl onpedesiemcs paspeuierie 04azo6 pasmo3xKerus
C popMUposarem 2unodeHCUBHHLX 30H, GbIX00SULUX HA KOHEEKCUTNAALHYI0 KOPY, pezpecc nepudokarbiozo omexa

M ewe odro nadbarodenue (PucyHok 7) AMHaAMMKM
HEyJale€HHOIO  TsKeAOoro  ymmOa Mo3ra c
ITOAOXKUTEABHBIM KAMHYECKUM PE3yAbTaTOM.

ComnpsikeHHOe  M3ydeHUe  KAMHUYECKON U

BMSyaAI/ISaL{I/IOHHOﬂ AVTHaM UK ITI03BOANAN

OOBEKTUBU3NPOBATh BPEeMEHHYIO yCpeaHeHHYIO

XapakTepUCTUKy CaHOTeHe3a  TsKeABIX  O4aroBBIX
noBpesKdeHunit semectsa Moara (Tabanma 1 u Tabauma
2).

B Tabamme 3 1mpeAcTaBAeHBI  Pe3yAbTAThHI
OIlepaTMBHOTO U KOHCEPBATMBHOTO A€YeHMUs TSIXKeAbIX

yII1OOB MO3ra.

Taoauya 1 - Kaunueckas Ounamuxa canozenesa msxeAvlx yuubos mosza*

Perpecc BHyTpuiepenHoi r’mepTeH3un 2-4 neg.
Perpecc MeHMHTeaAbHBIX CIMIITOMOB 3-4 Hea.
IToanast nay 3HaUNTEAbHAs HOpMaAM3alysl HeBpOAOTMYECKOIO cTaTyca 4-6 nega,.
IToaHas nan 3HaYMTeAbHas HOpMaAM3alysl ICUXMYecKoro cTaTyca 2-3 mec.
*Bosmosxkta zpydas pesudyarvHas CUMNIMOMAamuxa
Tabauya 2 - KT-0unamuxa carozeresa 044206 pasmo3xKeHusl
Hapacranne nepnd¢oxaabHOTO I 401€BOroO OTeKa 1-7 cyT.
YBeanueHne o4aros pa3mMo3>KeHus 1-10 cyT.
Perpecc nepn¢okaabHOTO 1 401€BOTO OTEKa 14-28 cyT.
[lepexoa U3 rUMIIepAEHCUBHOMN B M30A€HCUBHYIO azy 3-4 Hea.
Ilepexoa 13 M304€HCUBHOI B TUIIOACHCUBHYIO dasy 4-5 Heg.
PezopO1uis1 ouara pasMo3 KeHs 5-7 nea.
PacripaBaeHne >xeay404KOBOM CUCTEMBI 3-5 Hea.

https://doi.org/10.53498/1rc8x993



Kaz | Clin NeuSci. 2025, 78 (4)

Tabauua 3 - Mcxodvot UMT npu msixeavix 04az08o1x n0pex0eHusx eeuecmea 201061020 mosza (N -170)

IIIxaaa ncxoaos I'aasro

onepuposaHHbie (N92)

HeonepuposaHHble (N78)

Xopolee BocCTaHOBAEHHe 28,2% 52,5%*
YMepeHHas MHBaAMAM3als 33,7% 30,7%
I'pybast nuBaanAM3anys 20,6%** 9,0%
BererarmBHbII1 cTaTyc 4,3% 2,5%
CmepTs 13,0% 5,1%
*p <0,001; *p <0,05
Hapsiay ¢ UOpuHATBIMM IIOKa3aHMAMU — AAS Urak, HIpeACTaBAsIeTCs 00OCHOBAaHHO
XUPYypPIMYECKOrO  BMEIIATeAbCTBA IIPM  OYaroBBIX caeayiomas (popMyAnpoBKa IOHATUA «Ppmaocodpmsa

TSKeABIX yIInOaX roA10BHOTO MO3Ta IIpOBeAeHHbIe HaMIL
MCCA€A0BaHMs TO3BOAMAY TIPEeAAOXKUTh KOHIIEIIINIO
pacmupeHmsi IIOKasaHMII K WX KOHCEpBaTUBHOMY
aedennio: 1) mpeOniBaHMe IIOCTpajaBiero B Qase
cyOKOMIeHcallMy MAM yMEpPeHHONM KAMHIYEeCKO
AeKOMIIeHcaluMy; 2) COCTOsIHMe CO3HaHM:A B IIpededax
YMEpeHHOTO MAM TAYOOKOTO OTAyIleHusA (IO IIKaje
koMbl I'aasro He wmenee 10 0aa4a0B), TIpu BTOM
AOIYCTUMO  oODOpaTmumMoe

yraybaeHme  HapyIIeHUI

CO3HaHU:A A0 cOmopa; 3) OTCYyTCTBUE BbIPa’KeHHBIX
KAVHNYECKNX IIPU3HAKOB AMICAOKalMM CTBOAA; 4) 00beM
ouara pasmos>keHns 1o KT man MPT ganasiM menee 50
Ky0. cM a5 2100HOM A0Kaausauyy u Meree 30 Ky0. cMm
AAsL BUUCOUHOM A0KaAM3alyiy; MaKCUMaAbHBIN AiaMeTp
BHYTPMMO3IOBOJ TeMaTOMBI MeHee 4 cM; 5) OTCYTCTBUe
BeipackeHHBIX KT wmam MPT npusHakop OOKOBOIX
(cMmerreHMe cpeAMHHBIX CTPYKTYP He OoAblie 5-7 MM) 1
aKCMaAbHONM  (COXPaHHOCTL MAM  He3HauMTeAbHasd
Aedopmanysl OXBaThIBAIOIIEl IVCTEPHBI) AMCAOKAIIVI
mo3ra [23-32].
Vmenno $puaocodpus

obecrieunBaeT CUCTEMHBIN TTOAX0A U 11€A0CTHBIN B3TAsA

HePpOXUPYPIun
Ha HelPOXUPYPTIIECKIIe CUTyalnH, Ha

HeMpOXMpPYypIndeckoro 604bHOTO. DTO  OCOOEHHO

HeoOXOAMMO, KOIrga yrayOJeHMe HaIIMX 3HaHUIA

AOCTUTaeT MOAEKYASPHO-TEHETUYECKOTO yPOBH:I U
MOXET MPUBOAUTH K 3HAYUTEALHOMY CY>KEHUIO ITOAS
3penusi Helipoxupypra. Ho wnmenno ¢uaocodpckue
I10AXO0ABI, peaansyemsie yepes
MBIIILA€HIe, CIOCOOHBI IIpeIATCTBoBaTh 3sToMy. UV
604pHOII peacraer repej
HEMIPOXUPYPIOM CTPajaliolieil AMYHOCTBIO CO BCEMU
VHAWBUAYAABHBIMU  OCOOEHHOCTSAMU

KAMHITIECKOoe
MO-Ipe>KHeMy

IIPOSABAEHNS
IaTOAOTUMA.

Baxkno, uro Helipoxupyprus mumeeT He TOABKO
npuxkaajgHoe, HO u ¢yHJaMeHTadbHOe 3HaueHUe,
O3B0 Ha Mo3re U3y4arhb MHOTHe
Helipodn310A0rndecKiie 3aKOHOMEPHOCTH U B KaKOM-TO
Mepe 0COOeHHOCTH OpraHM3alN ero AesTeAbHOCTIA.

HeVIPOXMPYpIumm» — pasgea ¢puaocopun MeANINHEL,
3aHMM A0 UIICS pa3paboTKoii

HallpaBA€HUN  pa3BUTUI  DTON

CMbICAA,
3aKOHOMEPHOCTEN,
KAVHUYIECKOV AVICITUIIAMHBI, PACKPBIBAIOIINUIT METOABI
[O3HAHUs  I1aTOAOTUMA

MO3ra 48 ee Ae4eHus1,

SIBASIOIIUIICS OCHOBOM METOA0AOIMV HEMPOXUPYPIumn
Kak HaykKu U ¢popmupyrommit
MIPOBO33peHIe HeMIPOXUpypra.

puaocodpun

HaXOAUTCS

NpakTUKN U
B uenrpe HEPOXUPYPTUH,
GeccriopHO, 0oABHON U
HelpoXupypra

ncaeaeHmsI.

cTpeMAeHue
cAeaaTb BCe BO3MOXKHOE A4 €ro

B agesaTeapnOCTU HElipoxupypra A4s AOCTVKEHI
9TOJ LIeAU BBIACASIOT CAeAYIOLINE CAaraeMble:

- KAMHIYECKOoe,

- MaHyaAbHO-TeXHIYEeCcKoe,

- TEXHOAOIMYEeCKOe,

- Hay4HoOe,

- TyMaHMCTUYIeCKoe.

B cosokynmHOCTM OHM C€OCTaBAAIOT IjeAoe, T.e.
CUCTEeMY, UM KOTOPOI HeMpOXMPYPIUs, ¥, KOHEYHO,

CUHEpPIeTMYeCK! B3aUMOAENICTBYIOT MeXay co0o7i,
ycuausast ApyT Apyra.
CucremHsIli, a, craao ObITh, (uaocodpckui

IIOAXO/ B KAVHMYECKON HEVPOXUPYPTUU PealNU3yeTcs
Yyepe3 KAMHNIECKOE MBIIIIEeHNE.

Moxxer  ObITh,  OCOOEHHO  BOCTpeOOBaHa
paspabotka ¢puaocopum B TaKOM HaIlpaBAEHNUM, KaK
IIpeBeHTHBHas HeMPOXUPYPIVLL. baaroaaps
HEVHBAa3MBHOI BM3yaAM3allUy TOAOBHOTO U CIIMHHOIO
MO3ra KAMHIYECKY aCUMIITOMHBIE CAyJaliHble HaXOAKM
B MeJUIIMHe CTaAu NpPYDKU3HEeHHbIMU. Temeps 4e10 He
paHee,
KOHCTaTanuel, a TpedyeT pasAM4YHBIX PeIleHNil, OAHU
13 KOTOPBIX OKa3BIBAIOTCA CIIaCUTEABHBIMIU, a APyrue —
ryOUTeAbHBIMIL.

Kakosbl 051 OaarumMuy H OBIAY MOTUBBI, HO, €CAU

MOZKeT, Kak OIrpaHUYMBATBCA  ANIIb nux

OHI YyIpO>KalOT OCHOBHOMY IIPMHINITY MeAMIVHBI —

«Non nocere», «He HaBpeau», ux He caeayer

OCyIIeCTBASITD.
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Toapko puaocodckoe ocMbICAeHE TTO3BOAUT 32
KapTUHKOI yBUAETb, B OTAuMYMEe OT OOABHOTO, He
CTpaJaloliero 4eA0BeKa, 1, Io- BpadeOHOMY ITpeACTaBUB
YTPO3HI ero OyAyIieMy, pelnTh, Hazo A eMy IIOMOTaTh,
KOTJa U KaK.

B mpeBeHTMBHOI HepOXMPYPruy KOHKPETHO U
0Cs3aeMO  ITPUXOAUTCS

CTaAKMBaTbCs C TaKMWM

JuaocoPpckumMu KaTeropmsamu, Kak KU3Hb U CMepPTh,

A400po u 340. Broprasgch B aTOAOTMIO MO3ra,
IoA4epKHeM, B JOKAMHNYECKUII IIepUOA, AOKTOP
BBIHY’KAeH (M He  TOABKO  IpOdeccrOHaAbHO)

COMHEBAThCSL B TOM, YTO AaAyT He OOABHOMY 4eAOBEKY
€ro AeVCTBIL: oDecriedar AM 340poBoe Oyayliiee — 100po

UAU CAeAalOT CTpajaablieM — 310, aKTUBHO, XOTA U
MPOTUB KeAaHMsI, IPUHEeCEeHHOe HeIpOXUPYPTOM.

Anasextuka «aevicTBue uAu  0e3AeliCTBUe»
My4YNTeAbHa AAS HEPOXUPYpTra, MIOCKOABKY OH BUAUT
I1aTO0TMYECKUI cyOcTpaT, caM I10 cebe I10AAeXKalliuii
AU TOYHee, BO3MOJKHBIN A5 YAaA€HNs, HO, COM3Mepsis,
9TO Ay4Ille AAs 9eA10BeKa, 9acTo BrIOMpaeT Oe3AelicTBIe
KaK ONTUMAaAbHBIN TAKTUYECKUI BapIaHT.

Mcxoast 3 HaMX MCCAeA0BaHNUIA, CKAAABIBAIOTCS
oIpe/e/eHHas MepapXus U B3aIMOCBA3! B IIOCTPOEHUN

apesa «puaocodus Hertpoxupyprun» (Pucynok 8).

®UNnocoona HEUPOXUPYPIrMu

AvnarHos

TaKTUKa
NEeYeHN " MBILNEHUE

NpPOrHos 7

HeBponorua
aMnaTtva

KNMUHUYECKOE — KOHUENTYAJIBHBLIE

-—

TexHonormm

W g

XUpyprum
—~ MeToAbl

/‘ \\‘ pesynbraThl

naTtoreHes TexXxHonormm
caHoreHes

noaxonel

Pucynox 8 - Apeso « Durocodpus netipoxupypezuu» [33]

Bpauebnas
AVIaTHOCTMYECKIE TEXHOAOTUU B COBOKYITHOCTHU AeXKaT B

DMIIaTIs, HEBPOAOTII nu

OCHOB€ KAMHMNYECKOTIO MBIINIAEHII, 06yC/lOB/lI/IBaIOH_[erO

pacrmosHaBaHMe, TaKTUMKy  A€Y4eHUs U  [POrHO3
3a001€eBaHN. ITarorenes n CaHOTeHe3
HEMIPOXUPYPIUIECKON aToAOIUM BMecCTe c
XUPYPTUIECKUIMU TeXHOAOIUAMU OIpeaeAsioT

KOHIIEINITyaAbHbEIe IIOAXOABI K A€4EeHMUIO, U3 KOTOPBIX
BBITEKAIOT ONTHMMAaAbHBIE A4Sl KOHKPETHOTO 0O/ABHOTO
IleAM ¥ MeTOABl OIepaTUBHOTO BMeIaTeAbCTBa, M,
raasHoe, - ero pesyapTaThl. OOpasHO, KAMHUYECKOe
MBIIIIAeHME ¥ KOHIIENITYyaAbHbIe TIOAXOABI — BTO KPBLAbS,
Ha KOTOPBIX JAEPXKUTCA U ABVDKETCA IpaKTHJecKas
duaocopus wHelpoxupypruu. Bmecre ¢ Tem mmeHHO
duaocopus BauseT Ha pa3BUTUE U IIPUMEHEHMe BeexX
cAaraeMbIX AMarHOCTUYEeCKOTO U Ae4e0HOTO KOMILAeKca

B HeVIPOXUPYPTUN.

duaocodpuss HeMpOXMPYprum — HaAEXKHBIN
aHTUAOT IIPOTHUB:

earpodun KAMHUYECKOTO MBIITAEHIST u
HAPKOTUYECKON 3aBUCUMOCTI OT TEXHOAOIMIL;

®yTpaTEI HaBBIKOB HEBPOAOINYECKOTO
o0caeaoBaHMsl  (TUIIOCKUAAUSI) U UCKAIOYUTEABHO

KapTUHOYHOI AMarHOCTUKI;
*cuHJpOMa pa3oO0IIeHMus: Bpaya C OOABHBIM I
UTHOPUPOBAHM AMIHOCTY MaIlIeHTa.

Cnextp Bo3gerictBuit Ha mnaroaormio ITHC
MOCTOSIHHO ~ paclIupsieTcs, IpU BSTOM IIPOMCXOAUT
BBITECHEHMEe  MaKpOXUPYPIMM  MUKPOXUPYpPIUeH,
MMHUMAaABHO  UHBa3UBHBIMM M AMCTaHTHBIMU
MeTOJaMIL.

Ilo wmHTeHCMBHOCTM  BeAymIMXCI B MUpe

1CcCAeA0BaHNIT OYeBUAHO NMPUDAVKEHNe KAeTOYHOTO U
MOAEKYAsPHO-TEHETUYECKOTO Ilepruoda B Pa3BUTUU
HEMIPOXUPYPIUM, YTO WU3MEHUT METOAOAOTUIO DTOM
TeHHas

AVCHUIIAMHEBL. ~ VICKyCCTBEHHBINI  MHTEAAEKT,

VHKEHEepUs, TpaHCIIAaHTaI[Ms CTBOAOBBIX KAETOK,
9AEKTPOHHOE IIPOTE3NPOBaHNe YTPadyeHHbIX PYHKIIIT 1
ApyIVe IoAyJaT MIPOKOe IIPUMEHEHE.

OanHako

npeACTaBA€HINIM TaK>XKe OCTaHeTCdI U 6y,Zl,€‘T YHEPIMIHO

HEMpOXUPYPIMSL B IIPUBBIYHOM
Pas3BMBaTLCA, IIPeKJe BCero MPUMeHUTEeAbHO K TS KeA0
YeperHo-MO3IOBOJI TpaBMe U K PeKOHCTPYKTUBHBIM
omepanusaM IIpM YPOACTBaX pasBUTUs deperna U
ITO3BOHOYHMKA, ux

COCYAOB, ITPM BO3pacCTHBIX apTepraldbHbIX CTEHO3aX 11 4.

TOAOBHOro M CIIMHHOIoO MoO3ra,

IlepcriekTuBHA IIpeBEeHTUBHAsA HEIPOXUPYPIUA, B TOM
Takke ¢eTaapHasd
BPO>KAEHHOU

yycle y HOBOPOXAEHHEIX, a
HeVpOXUPYPIs KOpPpeKI N
I1aTOA0TUM BO BHYTPUYTPOOHOM ITepHoJe.

AAst
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HpI/I HapacTalomeM TeMIiie pasBUTI

TEeXHOAOTMYECKO  AMArHOCTUMYECKON WU AedeDHOIT
HeVPOXMPYPIUM UpPe3BhIUAHO Ba>KHO (Pra0coPpcKoe
OCMBICA€HME TeKYIIMX B Hell IIPOLIeCCOB C KPUTUIECKOM
OLICHKOJM BCeX UX CTOPOH, BKAIOYas MMHUMAaAbHbIE

puckm.

3akaoueHmne

Taxum obpasomMm, ¢puaocodpns HeMpPOXUPYPIUN —
DTO, HE OTPHIB OT PEaAbHOCTH, a, HAIIPOTUB, a4€KBATHBIII
IyTh K OBAAaJ€HUIO pPeaAbHOCTBIO 4Yepe3 IIO3HaHUe
3aKOHOMEPHOCTEN pasBuUTUS HEPOXUPYPTUN.
Puaocodus Helpoxupyprum oobeAVHsET BCe YPOBHU
3HaAHUS

I1aTOAOTUN - HpI/I‘II/IHHbHZ,

DIMUAEMUOAOTIECKU, 1LI€EAOCTHBI, OpTaHHBIV,
TKaHEBOW, KAETOYHBIN, MOAEKYASPHO-TeHETUYIECKIIA,
CBA3BIBAeT UX C (PaKTOpaMM BHEIIHEl Cpeasl (BKAIOYast
KOCMOC) U COLTLyMOM.
Puaocodpus

IIPOTMBOCTOSITDH

HeMpOXUPYpPINM  HeoDdXoAuMa,

4TOOBI MeXaHNCTNMYeCKUM n
TEXHOAOIMYECKMM TpaKTOBKaM TIIpU ANarHOCTUKE I

AedeHuu 3a001€BaHUI LIEHTpa/lI)HOIZ HepBHOf/l ClIICTEMBI
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Tyninaeme

Hertpoxupyprusaarsl  AMarHOCTUKAABIK >KoHe TepamuAAbIK TeXHOAOTMABIK Iporpecc KapKBIHBIHBIH
KeaealeyiMeH 3aMaHayu esrepicrepai ¢puaocopusABIK TYprbIgaH TYCiHy, OapAbIK acliekridepai, COHbIH imriHAe
MMHMMaAAbl TdyeKkeaAepal cbiHM Oarazay eTe MaHBI3ABL. bya Makasdasga HeVPOXUPYPTUSAHBIH (PUAOCOPUSABIK
acrmekTizepi Kasipri KAMHMKaABIK ToXipuOe KOHTEKCiHAe KapacThIpblAaabl. ABTOpAap ©34epiHiH KAMHMKAABIK
GaxplaayaapblH MbICaa peTiHAe IalijalaHa OTHIPHII, FRIABIMY 0iAiM, KAMHUKAABIK Oiiday KoHe HeIpOXMPYPIUAAaFsl
mrentimM Kabnra4ayast GrA0COPUABIK TYCIHY apachblHAAFbI OailAaHBICTHI Tad4aliAbl.

Hertpoxupyprust ¢uaocopuscel opTasblK >KYyiKe >Kyileci aypyaapblH AMarHOCTMKaZlay MeH eMJeyAeri
MeXaHIKaAbIK, KoHe TeXHOAOIVIIABIK TyCiHAipMeJepre Kapchl TYPY VIIiH KaXkeT KoHe opOip HayKacTBIH TOCETiHiH
>KaHbIHJA KAVHMKAABIK O¥ilay apKbLAbl KOAAQHBIAYH KepeK. Pra0copusaHbIH eHIMAiAiTi HAaKTHl peLienTTepAe eMec,
HepoXMpypITapFa Xyleaik Ke3Kapac IeH TUIiCTi IemimMaep KaOblagay yIIiH MHTeAAEKTyaAAbIK KoHe MOpPaabAbIK
aaeyeT OepyJe eKeHiH aran ©TKeH >XoH. DyTiHTiHIH HelpoXuMpypri 3amMaHayy HepPOXUPYPTUAABIK FBIABIM MeH
ToXipubOeHiH MeXaHU3MAepiHiH TizOeriHe alfHaAMay VIIiH 9JiCHaMaabIK >KoHe MAEOAOIVIABIK TYPFbIgaH OiaiMAi
60A4yEI KepeK, COHAal-aK, TYMaHMCTIK JKoHe OIABI Adpirep OOABII Kaaybl KepeK.

Tyiiia cesaep: Helipoxupyprus GpuAocoPUACE, KAMHUKAABIK, HeMPOXMPYPINs, KAUMHUKAABIK, Oli1ay, OpPTaABbIK

JKYJIKe >XKYJieciHiH aypyAaphl.
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Abstract

With the accelerating pace of technological advancement in diagnostic and therapeutic neurosurgery, a
philosophical understanding of the current processes, with a critical assessment of all aspects, including minimal risks,
is crucial. This article examines the philosophical aspects of neurosurgery in the context of modern clinical practice.
The authors analyze the relationship between scientific knowledge, clinical thinking, and philosophical understanding
of decision-making in neurosurgery using their own clinical observations as examples.

A philosophy of neurosurgery is necessary to counter mechanistic and technological interpretations in the
diagnosis and treatment of diseases of the central nervous system and should be applied through clinical thinking at
the bedside of each patient. It should be noted that the productivity of philosophy lies not in specific prescriptions,
but in providing neurosurgeons with a systemic perspective and the intellectual and moral potential to make
appropriate decisions. A neurosurgeon must be methodologically and ideologically educated to avoid becoming a cog
in the machinery of modern neurosurgical science and practice, and to remain a humane and thoughtful physician.

Keywords: philosophy of neurosurgery, clinical neurosurgery, clinical thinking, diseases of the central nervous
system.
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Pe3rome

Cocyauctoie MaabdpopMalMy CIIMHHOTO MO3Ta SABASIOTCA PeAKOM, HO KAMHUYECKN
3HAYMMOJl I1aTOAOTHEN, CIIOCOOHOI BBISBIBATh IPOTPECCHPYIONIYIO MIeAOIaTHIO,
reMOpparuio ¥ CTOMKHNEe HeBpOAOTMJecKue paccTpoiictBa. B ycaoBusx
OTPaHMYEHHOIO AOCTyIla K COBPEMEHHBIM AMarHOCTMYeCKVM MeTO4aM PaHHsI
AVaTHOCTMKA 3aTpyJHeHa, OCOOEHHO B CTpaHaX C OTPaHMYEHHBIMU pecypcaMI.
Bausinne cpokos Hauala AedeHNsI Ha HEBPOAOTHMYECKOe BOCCTAaHOBAEHMe IaljieHTOB
OCTaeTcsl He40CTaTOYHO M3YIeHHBIM, 0coOeHHO B LleHTpaapHOI A3um, rae Mo400HbIE
AaHHBIe OTCYTCTBYIOT. lleab mccaesoBaHms: OILIEHUTb BAMSHME CPOKOB Haydaaa
AedeHns Ha QYHKIMOHAAbHOe BOCCTAaHOBJAEHME Y TAIfMeHTOB C COCYAMCTBIMU
Maap(pOpManyMsAMM CIMHHOTO MO3Ta ¥ BBUABUTH KAVMHMKO-BINMAEMIOAOTIYECKIe
0CcOOEHHOCTH B YCAOBIISIX PeCyPCOOTPaHIdeHHOTO HeJIpOXMPYPIMIecKOro eHTpa.

PerpocniexTBHBEII aHaAM3 IIpoBoguacs Ha ©Oase HanmonaarHoro meHrpa
Hevipoxupypruu B Kaszaxcrane m Bkaiodaa 34 maunmeHTa C IOATBEP>KAEHHBIMU
aHTrnorpapuIecky COCyAMCTHIMM MaabPOpMalVAMM CIIMHHOIO MO3Ia 3a Iepuoj,
2011-2023 rr. [TanimenTsr 6p1AM pa3aeAeHBl Ha ITPYNIIB paHHero (40 13 Mecsues or
HayaJa CUMIITOMOB) M OTAOXEHHOro JAedeHus. @PyHKIMOHaAbHBIE MCXOABI
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OLleHMBaAM C MCIIOAb30BaHMeM InKaabl AmmHopda wn oyra. Bremoansaacs
CPaBHUTEABHBII ~ CTAaTUCTMYECKUIT aHaAM3 MeXJy Ipynmamu. YAydlleHue
HEeBPOAOTMYECKOTO CTaTyca OTMedeHO y 85% IaIjueHToB ¢ paHHUM AedeHneM 1y 64%
C OTAOXeHHBIM. HecMoTpst Ha orcyTcTBmMe crartmcrmdeckoit 3HaummocTtu (p=0,13),
TEeHAEHIIMS B II0Ab3y paHHETO BMeIllaTeAbCcTBa oueBuAHa. Hambosee BrIpaxeHHOE
yaAydileHne Ha0A104al10Ch IIpU TrAoMyc-Tuile MaabdopMmaumit. Bce cayuan
€TaZbHOTO JICXOAA 3aperMCTpUpOBaHbl B IPYIIIle OTAOXKEHHOro AedeHns. OOmmit
ypoBeHb aHTHOrpaduaeckoir odanrepannm cocraBua 96%. CBoeBpeMeHHOe JedeHne
COCYAMUCTBIX MaabdOpMalMil CIIMHHOTO MO3ra acCOLMMPYeTCs C  AydIIUMU
(PyHKUMOHAABPHBIMU VICXOAaMI, OCOOEHHO IIpM CAOXKHBIX (pOopMax nopaxkeHmns. Jaxe
B YCAOBMAX OTCYTCTBUSI COBPEMEHHBIX TEXHOAOTUII BU3yaAM3allMM PpPaHHAIL
AVIaTHOCTMKA VM OIlepaTMBHOE BMeEIaTe/AbCTBO CYIIECTBEHHO ITOBBIIIAIOT IIIaHCHI Ha
BoccTaHOBAeHMe. HeoOxoAMMBI permoHaapHBIE IIPOTOKOABI MapLIPyTHU3aLIUI
MMalVIeHTOB M pacIiVpeHNre AMarHOCTMYeCKUX BO3MOJKHOCTENI B ILIeHTpax C
OTpaHNYEHHBIMI PeCypcaMIL.

KarodeBrnie caoBa: apTeplrOBEHO3HbIE Ma/leI)OpMaHI/H/I CIIMHHOTO MO3Ta, COCYyAMCTbIE

3a00aeBaHMs CIIMHHOTO MO3ra, ®HAOBaCKyAsIpHbIE IIpOLIeAY PHI,
HeMpOXUpPYpPIUIecKlie IPOLIeAYPHl, pe3yAbTaThl A€UeHNs.
1. Beeagenue
CrmnaapHble cocyaucteie Maabdopmanyu (CCM) MHTpaolepaliOHHYI0 aHrmuorpapuio c
— pedKue, HO KAMHNYeCKN 3HadlMble [1aTOAormdecKue WCIIOAB30BaHEM WUHAOIIMaHMHA 3eaeHoro [8-10].
obpazoBaHu, BKAIOYAIOIIIVIEe pasHoOOpasHbIe OgHako B  YCAOBMAX OIpaHMYEHHBIX  PECYypPCOB
apTepMOBEHO3HbIe IIYHTHI, 3aTparuBaiollyie CIVUHHON OTCYTCTBUE AOCTyIla K TaKMM TEXHOAOTUAM MOKET
MO3I U IIpuAeXxaliue CTPYKTypbl. XOTs OHU 3HAYUTEABHO 3aTpyAHUTH CBOEBPEMEHHYIO
COCTaABASIIOT MeHee 5% BCEX 3abo0eBaHMIT AVIaTHOCTMKY M TIOBAMATL Ha KadecTBO Ae4eOGHOro
[TO3BOHOYHIIKA, 170'¢ CIIOCOOHOCTD BBI3BIBATH moaxoaa.

MPOrpeccUpyIOIyI0 MUEAONaTUIO, KPOBOUBAMSHNSI U
HeoOpaTuMble HeBpOAOTMYeCcKNe HapyILIeHMs JelaeT
paHHIOIO AMaTHOCTUKY u CBOEBpeMeHHOe
BMeIllaTeAbCTBO KpaliHe Ba>kHbiMu [1-3].

CoBpeMeHHOe TIOHMMaHMe MU KAacCHpUKAIVL
CHMHAALHBIX COCYAVICTBIX MaabpopManmit
3HaYMUTEABHO 3BOAIOLIMOHMpPOBaAU. AHaTOMMIYecKas
cucteMa Takam, IoAydmsIlas IIMPOKOe ITpMU3HaHUE,
BBlA€As€T ILITh OCHOBHBIX TUIIOB MaAbdopMalnii — OT
AYPaAbHBIX apTepUOBeHO3HBIX ¢ucrtya (JABD) g0
TZ0MYCHBIX apTepMOBeHO3HBIX Maabdpopmarinii (ABM)
U  BBICOKOIIOTOYHBIX IepPUMeAyAAAPHBIX (PUCTY4,
NpejocTaBAsisl  CTPYKTYPUPOBaHHYIO
KAMHUYECKOIO U XUPYPTrUYecKoro NnAaHupoBaHUS [4].
Cpean HuX Hamboaee pacIpOCTPaHEHHBIM ABASETCS
tun 1 (aypaasHsle AB®), mpeumyIiecTseHHO
IprOOpeTeHHble, Yallle BCTpedaloIiuecs y ITOXKMABIX
my>xuauH [1,5,6]. Hamporus, Tunsl II u IV (raomycHbie u
IepuMeAy AAsApHbIe ABM) XapaKTepu3yIoTCs
BPO>XXAEHHBIM IIPOMCXOXKAEHUEM, Ooab1ert
CAOXKHOCTBIO U peAKOCThIO [2,3,7].

AuarsocTudeckyie  BO3MOXKHOCTM — 3HAYMTEAbHO
pacmmpuanucy Oaarodaps COBPeMEHHBIM MeTOJaM
BU3yaAU3alul, BKAIOYas BrICOKOpaspemmaiomnyo MPT,
nudposyio cybTpakiuonnyo anruorpapuio (DSA) B
3D-popmMmare, KOHYCHO-AYy4Y€eBYIO KT n

OCHOBY  AAs

Hecmotrpsa Ha  oOmIMpHEIE — MCCAeAOBaHIN,
MOCBSIIeHHble pe3dyAbTaTaM JedeHMsl CIMHaAbHBIX
COCYAUCTHIX MaabOpManuii, BOIPOC O BAUSIHUU
CPOKOB BMeIlIaTeAbCTBa Ha BOCCTaHOB/JeHIe
HEBPOAOTMYECKMX (PYHKIMII OCTaeTCsl HeAOCTaTOYHO
nsygeHHsIM. Kpome TOro, B MeXAyHapOAHOII
AuTepaType IIpaKTMYeCcKM OTCyTCTBYIOT — JaHHBIE,
oTpaxkamomue curyanuio s LlentpaapHou Asun.

Hacrosamee 1mccaejoBaHme  HampaBAeHO  Ha
ycTpaHeHMe TOro npobeaa IyTeM aHaau3a 12-aeTHero
OIIBITa ITallIeHTOB  CO
cocyaucteiMyu  MaabpopmanusaMmu B Kasaxcrane, c
aKIIeHTOM Ha cpaBHeHMe (PYHKIJMOHAABHBIX MCXOAOB
IIpY paHHeM U OTCpOYeHHOM BMelateabcTBe. Ocoboe
BHUMaHUe yJeAsdeTcs KaK paclpejeleHMIO TUIIOB
Mopa>KeHu, Tak u MHCTUTYIIMOHAABHBIM
OrpaHMYeHNAM, KOTOpPble MOTYT BAMATDL Ha pe3yAbTaThl
Ae4eHNs B aHaAOTMYHBIX MEAUITMHCKUX YIPeXXAeHUAX.

Ilear mccaeaoBaHMsA: OLIEHUTh BAUSHUE CPOKOB
HauaJa AedeHUs Ha PyHKIIMOHAAbHOE BOCCTAaHOBAEHIE
y TMalMeHTOB C COCYAUCTHIMU MaabPpopMaliaIMu
CIIMIHHOTO Mo3ra u BBIABUTD KAMHUKO-
SINAEMIOAOTYECKIe OCOOEHHOCTM B  YCAOBUIX
pecypcoorpaHIT4eHHOTO HeMPOXMPYPIMYECKOIo
LIeHTpa.

Ae4eHns1 CIIMHaAbHBIMU
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2. MaTepuaabl 1 METOABI

Ausaiin uccaedosarus

Hacrosamee nccaegosanme mpejcrapaseT coOOI
PeTPOCHEKTUBHEII ~ HabAIOJATEABHBINI  KOTOPTHBIN
aHaAM3, IpoBeJeHHbII B HarmonaarHoMmM 1eHTpe
Hevipoxupyprun (Kasaxcran). B mccaegosanmne 6n1am
BKAIOUeHBI 34 mamnmeHTa C  aHrMorpadpuIecKu
MIOATBEP>KAEHHBIMM  CIIMHAABHBIMIU  COCYAUCTBIMU
Mazabsdopmanusamu (CBM), HaxoausIecs Ha Ae4eHUN
B ItepuoZ ¢ 2011 mo 2023 roa. OcHOBHOII 11€ABI0 aHAAU3a
OBLAO OLEHMTb BAUAHME CpPOKOB JAedeHMsl Ha
(yHKIIMOHAaABHEIE MCXOABI TIOCAe BMelllaTeAbCTBa.

I'pynnuposka nayuerimos

[TanmenTs! ObLAM pacIpejeaeHbl Ha ABe IPYIIIILL B
3aBMCHMMOCTM OT MHTepBalda MeXJay A4e0oToMm
CHMIITOMOB J ITIpOBeJeHrieM OKOHJaTeAbHOTO AeJeHILs:

e['pynma panHero aedeHns: <13 mecsies;

e['pymnma oTcpoYeHHOTO AeueHus: >13 Mecs1ies.

I'pannneit B 13 Mecsres Obl10 BEHIOpaHO Ha
OCHOBaHMM OITyOAMKOBAHHBEIX JaHHBIX, YKa3bIBAIOIIUX
Ha yXyAlleHre (PyHKIIMOHaABHOTO COCTOSIHUS IIOCAe

OAHOTO TOJa HeaedyeHOM CIIMHAABHOW BEHO3HOM
runeprensun [3,11].

Ouerika ucxodos

IlepBryHBIM  MCXOAOM  ABASIAOCH U3MeHeHNe

HEBPOJAOIMUYECKOIO CTaTyca, OLIEHEeHHOe IIO IIKaJe
Amnuopda-ora (ALS). baaronpuaTHbIM
Ppe3yAbTaTOM CIUTAAOCh YAyUIlleH/e KaK MUHUMYM Ha
oamH 0aaa TOpu  IIOCAeAyIOIeM  HaOAIOAEHUIA.
BropuuHere MICXOABI BKAIOYaAu IIOAHYIO
aHrHorpadpryeckyio 00AUTEpaiNio I1aTOAOTMYECKOTO
o4ara U HaAu4ye I10CAe0IePaLVIOHHBIX OCA0XKHEHMUIL.

3. PesyabTaTnl

Bausnue  cpoxos
6occmarosAeHUe

Hespoaorngeckoe yaydieHue, ompejeaseMoe
CHIDKeHMeM Ha 21 6aaa mo mkaze Amuaodda-ora
(ALS), yamie oTMe4aa0Ch y HallMeHTOB, MOAYYMBIINX
panHee aedeHme (<13 MecaAleB OT IIOABACHMUS
CHMIITOMOB), IO CPaBHEHMIO C IallieHTaMI TPYIIIEI
OTCPOYEHHOTO BMeIllaTeAbCTBa.

*B IpyHIle paHHero JedeHus yAydlleHue
3apukcruposano y 85% manmenTos (17 us 20);

®B IpymIie OTCPOUYEHHOTO AedeHus: — y 64% (9 u3
14).

Ilpn cpaBHeHMM Tpynm B 3aBUCHMOCTU OT
AANTEeABHOCTN 3a00.41€BaHNsI BBIABAEHA CTaTUCTIYECKN
3HaYMMasd CBA3b MEXJYy CpoKaMM 3a0o0JAeBaHMSA U
TSKECTBIO (PYHKIIMOHAABHBIX HapYIIeHNI IO IIKale
Amunodda—Aoyra (Tounniii kputepuii Ouirepa, p =
0,018). TlarueHTBI C AAUTEABHOCTHIO 3a00AE€BaHWUS

AeHeHUsl  HA  HeBpoAOZUvecKoe

Ooaee 13 MecsameB AOCTOBEpHO dallle MMeAU
BBIp@’KeHHBle HapymeHms (4-5 ©aaaos), dYTO
MOAYEPKMBaAeT  HeraTMBHOe  BAUSHNE  IIO34HErO

oOpareHnsa Ha PYHKIIVIOHAABHBIIN MICXOA,

Busyaiusayus u mexnuueckue acnexmot

JuarHocTuka BO BCeX CAy4asX OCYIIeCTBASAach
MIOCPeACTBOM CeAeKTMBHOV CHMHAABHON HIUQPOBOI
cyorpakunonsoii anrnorpapun (4CA). Meroast KTA
u MHTpaoIepaIIOHHO BU3yaAU3aLn He
NPUMEHSIANCh B CBA3M C MHCTUTYIIMOHAABHBIMU
orpaHmyeHMsIMH. TexHmdeckme JeTaam — BKAIOYas
UCTIOAb3yeMBble KaTeTepsl, 9MO00AM3aLIIOHHEIE
MarepuaAasl 1 AOCTYIIB — OBLAY AOKyMEHTPOBaHEI, HO
He aHaAM3MPOBaAVICh B paMKax 4aHHOI'O MICCAe 0BaHMs.

Cmamucmuueckuti AHAAU3

Aas ommcaHmMsA — MCXOAHBIX — XapaKTepMCTUK
IpUMeHsach oIycaTeAbHas crarucTuka. CpaBHeHIe
(pYHKIIMOHAABHEIX MCXO40B MeXXAY I'PyIIIIaMI PaHHETO
M OTCPOYEHHOIO  JedeHus  IMpPOBOAMAOCH  C
ucnoap3opanuemM  Kpurtepmsa  x2.  Crarmcrudeckn
3HaYMMBIM cumMTaAoch 3HadeHme p<0,05. Bce pacuern
BBIITOAHSIANCE C UCIOAb30BaHMEM ITPOTPaMMHOTO
obecrreuennst GraphPad Prism sepcym 9.0.

Imuuecxoe ododpeue

MccaegoBanme OBLIO  0AOOpPEHO  AOKaABHBIM
9TMYeCKUM KoMmuTeToM HarmonaasHoro meHrpa
Heripoxupyprum (Homep mpotokoaa: NCN-IRB-2023-
07).  IlposeaeHme  pPeTPOCIEKTMBHOIO  aHaAM3a
COOTBETCTBOBAaA0O XeAbCUHKCKON Jekaapauunu 1964
roga (c mocaeAyOmyMM IIOIIpaBKaMM), a Tak>Ke BCeM

MIPVIMEHMMBIM HaIlMIOHAABHBIM n
MHCTUTYIIMOHAABHBIM STIYECKUM CTaHAapTaM.
MuadopmuposanHoe coraacme Ha BKAIOUYeHUE B
mccaej0BaHye ObLAI0 ITOAYIEHO Y BCeX IalMIeHTOB UAN
UX  3aKOHHBIX  IpejcTaBuTeleil  BO  BpeMs
TOCIINTaAM3aIIUL.

Hwu y ogHoro ms manmeHToB paHHel I'PYIIIBI He
6p110 3apMKCUPOBAHO YXyAIIeHNUsA, TOrda KaK B
OTCPOYEHHON TIpymme Yy A4Byx maiueHTtoB (14%)
Ha0AI04aA0Ch IIPOTPeCccCHpOBaHNe HEBPOAOTUIECKOTO
Jepuriurta 1ocae AedeHMs. XOTA  IOAydeHHEIe
pasAnums He AOCTUTAV CTATUCTUYECKON 3HAYMMOCTU
(p=0,13), BBIABAEHHAs TeHAEHIM:A YKa3blBaeT Ha
KAVHIMYIECKM 3HAYUMMYIO CBsI3b MeEXAY CpOKaMU
BMeIllaTeAbCTBa ¥ (PYHKIMOHAABHBIM MICXOAOM.

C6:30 Mexdy noOMuUnom MAaroPopmayuu u ucxodom

Cpean nanuentos ¢ ABM raomycHoro tuna (Tui
II) panHee BMemIaTeABCTBO acCONMUPOBAAOCEH C Doaee
BBICOKMMH IIIaHCAMM Ha BOCCTAHOBAEHNE: YAy4IIeHe
HaCTyNnunA0 y 7 3 8 IalllieHTOB, Ae4MBIINXCS paHee, 1
TOABKO Y 3 U3 7 B OTCpOYeHHON rpymnme. HampoTus,
npu AypaapHeix AB® (tmn I) OaarompustHble
pe3yAbTaThl OBLAM AOCTUTHYTHI BHE 3aBMCUMOCTM OT
CPOKOB.

IToutn Bce caydan reMopparudeckoro gediwora (5
u3 7) OBAM 3aperncTpuUpOBaHBl B TIpyHIe C
OTCPOYEHHBIM /ledeHneM, 9TO MOJKET
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CBIAETeAbCTBOBATh O IIOBHIIIEHHOM pUCKe pas3phiBa
opyu  AAUTeABHOM TedeHmy 3abOoaeBanms. (OOa
A€TaAbHBIX MCXO4a B MCCA€AOBAaHMM IIPOM3OIIAU Y
I1aLIIeHTOB c arpecCUBHBIMU ducrysamu,
IIOAYYMBIIMUX AeYeHNe CIIycTs: Doaee 18 mecsanes oOT
Hayaala CUMIITOMOB.

IIpodorxkumervorocmv — omcpouku U zpadueHm
1cx0006

Anaanz (Tabamma 1) 1okasaa IOCTelleHHOe
yXyanieHne (I)yHKLU/IOHaALHI)IX pe3yabTaToOB C

yBeAMdeHIeM 3a4ep KK AeUeHNs:

*IalMeHThl, IIOAyYMBIINE BMEIIAaTeAbCTBO B
TeueHMe 6 MecsAlleB, MMeAM HaWUBBICIINIL YpOBEHb
IIOAHOTO BOCCTAHOBAEHU: (ALS 0-1 npu
rocAeAyIomeM HabAI0AeHNN);

*npy JAedeHMM B Hepmos 7-13 MecaAues
HabA10a10Ch JacTUIHOE yAydlleHue uaAu
COXPaHSIOIIUIICS HEBPOAOTMYECKUI AECI)I/ILU/IT
(Pucynox 1);

eBMeIllaTeAbCTBA IIOCcAe 24 MecsieB dallle
COIIPOBOKAAAUCh HeoOpaTUMOM CIaCTUYHOCTBIO U
CTOMIKMMU HapyIIeHUsIMHU (PYHKIINIT Ta30BBIX OPTaHOB.

Kak Bugno Ha pucynke 1, BoccraHoBAeHUe

MOUENCIIyCKaHIsl ~ uMeeT  0Oodee  BhIPa>KeHHYIO
IIOAOKUTEABHYIO ~ AMHAMMKY B  A0ATOCPOYHOM
mepuoje,  TOrga  KaKk  yAydllleHMe  XOALOBI
crabuausupyercss Oe3  JaadbHeNIero  perpecca

CUMIITOMOB.

Cpeannit 6aaa no mkaae ALS npu ¢punasbHOM
HabA104eHnM coctasua 1,5 B rpyIiIe paHHeToO Ae4eHs
n 3,0 — B rpyIine OTCpOYeHHOTO BMelllaTeAbCTBa.

Bausrue svidpariiozo memoda Aeuerus

Y manueHTOB, IepeHeCHINX 9HAOBACKYASpHOe

BMeNnIaTeabCTBO, paHHuIE CpOKI Ae4eHIA
accoummpoBaanchb C MEeHbLIIINM 00BbeMoM
9M60/H/I3aLU/H/I u Ooaee KOPOTKIM BpeMeHeM

¢aoopockonny, 4TO, BEPOSATHO, CBA3AHO C AYYINEN
AOCTYIIHOCTBIO IIYHTUPYEMBIX COCYAOB A0 Pa3BUTIA
BLIPa>KE€HHOV BEHO3HOM KOAAaTepPaabHON CETHU.

Poab cpokoB B XMpypTruyecknx BMeIllaTeAbCTBax
Opl1a MeHee BBIPa>kKeHHOI; O4HAKO Maloe KOAMIECTBO

TakKMX  cAydaeB  OrpaHM4YMBaeT  AOCTOBEPHOCTh
CTaTUCTUYECKUX BBIBOAOB.

ITpodorxumervrocmov HadA0deH U

CpegHnsass  AAUTEABHOCTh HabAOAeHMsT Oblaa

COIIOCTaBMMOI MeXAY TpyIIIaMIL:

*18,2 mecsana B rpyIiIe paHHero Ae4eHus;

*16,9 Mecama B Tpymnme — OTCPOYEHHOIO
BMeIllaTeAbCTBa.

Ilpn sTOM yCTOMuYMBOe yAydllleHue mocae 12
MecsAlleB dalje oOTMe4aaoch B TpyHIle paHHEro
AedyeHMs, TOr4a KakK y IIaIJMeHTOB C OTCPOYeHHBIM
BMeIllaTeAbCTBOM yAydllIeHue OOBIYHO
cTabmuamsuposasoch K 6-9 MecinmaMm U He
IIPOTpeccrupoBaao Jaaee.

Tabauua 1 - [Ipodorxumervtiocmv 3a60resamus u ucxod no uixare Amuropgpa—loyza

ITpoa0aX1TEeAbHOCTD Bcero
poa Ixaaa AmMmnuodda-/oyra Ixaaa AmMmuuodda-/oyra
3aboaeBaHusl (B MecsiIax) IalieHTOB
0-3 baaaa 4-5 baaaos
Memnee 13 mecsiieB 19 2 21
Boaee 13 mecsiiies 7 6 13
4. Kevic-ipumep
27-2eTHSA >KeHIIHa 00paTnaach ¢ Kal100aMU Ha Ipeo04ajaHuEM c/eBa. MPT BBISIBILAA
MOHOIIape3 AeBOJl HYDKHel KOHEYHOCTY U TUIIeCTe3NIO B MHTpaMeAyAAspHOe oOBeMHOe oOpasoBaHue,

aepmaromax C4-C5. Ilpu HeBpPOAOIMYECKOM OCMOTpE
BBIIBAGHa acMMeTPHUA CYXOKUABHEIX pedaeKCOB ¢

pacrpocrpasnsiormeecs ot yposaa C5 2o Th3.

duHamMmuka BoCCcTaHOBNEHMA thyHKUMIEA Nocne onepaunn

N w B
b

banne! no Wkane AMUHoGGa-Noyra

[

—s— Xoasba

—e— MoueuncnyckaHme

WcxonHo

3 mec. nocne ocnepauvn rTor

Pucyriox 1 - Mexodvt npedcmasaenvt no uikare Amuropga—Iloyza
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ITpnu ACA MoATBepXAeHa KOMITaKTHasI
raomycHasg ABM (Tum II) ¢ nmuraromumu cocygamm ot
maabHeIX aprepumit. IlanmeHTKe OBLIO BBHIITOAHEHO
STallHOe  DHAOBACKyAspHOe ®MOO0AM3NMpOBaHUE C
ucrioapzopaneM Onyx. Konrtpoarnasa MPT mokasaaa

IIOAHOE MCYe3HOBeHe OTeKa CIIMHHOIo Mo3ra, a 6aaa 1mo
mkaze AmunHodpda u Aoyra yayammacsa ¢ 1 go 0, uro
CBUAETeAbCTBYET o) IIOAHOM KAVHNYECKOM

BbI3AOpOBAeHNN (PucyHok 2).

Pucynox 2 — (A, B) Komnaxmnas zAomycHas apmepuoseosHas MarbPopmaius ¢ npasoii cmoponut Ha ypose C5—
Th3; (C) Benostas gasa ¢ susyarusayueir openaxtrozo mpaxma; (D) Ilocaeonepayuorinas yudposas cyompaxyuonnas
aneuozpaPusl, deMoHCmpupyowas pacuiuperue nepedreil CnuHAALHOL apmepuu;
(E, F) Ilpedonepayuornas MPT ¢ T2-pexcume c susyarusavueis uHmpameoyAAipHot MarbPopmayuu;
(G, H) Iocaeonepayuortas MPT, nokasvisarouas pezpecc MarbPopmauuu u omexa

5. O0cyxaenne

Drtor 12-2eTHMII aHaAAM3 AOIOAHsAET PacTyIIuii
MaccMB  JAaHHBIX O  CIMHAABHBIX  COCYAMCTBIX
MaabpopMaIuIx, OAHOBpPEMEeHHO IpeAoCTaBAAsL
PeAKyIo IepCIieKTUBY IeHTpa TPeTUYHOIO YPOBHA B
Llentpaapnoit  Asum.  OgauM  u3  Hamuboaee
puMedaTeAbHBIX HaOAIOA€HUII CTalo IIpeobaajaHMe
raomycHeix ABM II Tuma, Ha 40410 KOTOPBIX IIPUIILAOCH
44% TmalMeHTOB HaIleil KOTOpTHI — B OTAMYME OT
3allagHBIX ICCAeA0BaHNIA, TAde AOMUHUPYIOT AypaAbHbIe
AB® [1,57]. Takoe pacxoxaeHrne MOXKeT OTpa’kaTb
CeAeKTUBHOCTD HaIrpaBAeHNIL, pernoHaAbHbEIe
JenoTUNIMUECKIE OCOOEHHOCTU MAM AVATHOCTUYECKUE
orpaHM4eHNs1, 00yCA0BAeHHBIe OTCYTCTBIEM ITepeOBbIX
MeTOAOB BU3yaAU3allMM B YCAOBUSAX OTpaHMIEHHBIX
pecypcos [2,9].

Cpeanuii BO3pacT Halllell MHOMYASIINM COCTaBUA
35,7 roaa, 4TO 3HAYMTEABHO MOAOXE IO CPaBHEHMIO C
MeXAyHapOAHBIMM KOTOPTaMH, TAe OH BapbUPYeTCs OT
47 a0 63 aet [5,12,13]. DTO MOXKET CBUAETEABCTBOBATH
KaK O BAWUSHUIM TEHETUYECKUX U DKOAOTUIECKIUX
¢akTopoB Ha Gos€ee paHHee pa3BUTHE ITATOAOTUM, TAK U

O TIOBBIIIEHHON OCBEAOMAEHHOCTU TITallMEeHTOB C
MOCAeAyIOIIM paHHMM oOpalleHueM. Moaoaoii
BO3pacT, B CBOIO oOuepeab, MOXET OODBIACHATH
OTHOCUTEABHO BBICOKIIE ITOKa3aTeAN (PYyHKIMOHAABHOTO

BOCCTAaHOBAEHSI mocae CBOEBpPeMEeHHOTO
BMeIllaTeAbCTBA.

Bpemsa 40 aeueHms  okasadoch  KAIOYEBBIM
daxkropom, BamsmommM Ha ucxod. Ilarments,

MoAy4YMBIINe AedeHMe B TedeHne 13 Mecs1leB ¢ MOMeHTa
MOsIBAEHMSI CUMIITOMOB, IIPOAeMOHCTpUpoBaau Ooaee
BhIpa’keHHOe HeBPOAOTMYecKoe yAyJIlleHye I10 IIIKalaM
Amunopda n Aora. Aast cpaBHeHMs TPYII IIPUMEHEH
TouHbII KpuTepuit Puiepa. HecMoTp: Ha BRIABAEHHYIO
TeHAEHIIUIO K pa3zAnduaM Mexxay rpynnamu (p = 0,018),
MoAy4yeHHbIe Pe3yAbTaThl cAedyeT MHTepIIpeTUpoBaTh C
OCTOPO>KHOCTBIO ~ BBUAY  OTpaHMYEHHOIO  OObéMa
BoiOOpkM. Tem He MeHee, HaOaAl0gaemas TeHAEHIINA
corJacyercs C paHee ONyOAMKOBaHHBIMM JaHHBIMI,
yKa3blBaIOII VM Ha MeHee OaaronpusTHEBIE
(yHKIIMOHAABHBIE ~ UCXOABI ~ IIPU  OTCPOYEHHOM
XMPYpIMUecKOM BMelaTeabcTse [3,11]. DT pesyabTaThl
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MMOAYepKUBaIOT IOTeHIIMaAbHOe HeraTMBHOE BAMSHUE
AAUTEABHOTO TeueHIsT 3a004eBaHus Ha BOCCTaHOBAEHIE
pyHKUNIT 1 yKa3pIBAIOT Ha KAMHUYECKYIO 3HAYMMOCTh
paHHero AeueHus], Aa>ke P OTCYTCTBUM yOeAUTe AbHBIX
CTaTUCTUYECKUX JOKa3aTeAbCTB. XpOHUYeCcKasl BeHO3Ha s
TUIIePTeH3MsT ¥ OTeK CIIMHHOTO MO3Ta, pa3BUBalOIIecs
CO BpeMeHeM, MOIYT IPUBOAUTL K HeoOpaTuMOMy
MOBPEXKAEHUIO, €CAM He MNpeANpMHMMATh aKTUBHBIX
2AedebHBIX Mep [1,2,4].

IIpeobaasaHme ®HAOBACKYASIPHOTO II0AXO4a B
Halllell cepuM COOTBETCTBYeT I100aAbHOM TeHAHIINN K
MMHNMMaABHO VMHBa3MBHOMY /J€4YeHMIO, OCOOEHHO IIpU
AB®. Oanako aHaTOMMYeCKNe OCOOEHHOCTU COCYAOB
nospoHouHnka, orcyrcrBue KAKT wu  caoxHOCTH
TOYHOTO KaTeTepPHOIO IMO3UIIMOHMPOBaHUS CO3AaBaAul
TeXHUJIeckne TPyAHOCTU Tipu »MmOoamsanum [2,8,9].
HecMmotps Ha DTU OorpaHMYeHNs, yPOBEHb
aHrmnorpaduueckoit obanrepaunu cocrasua 96%, 4ro
COMOCTaBUMO c pesyabTaTamMu BeAYIIX
Me>XXAyHapOAHBIX LIeHTPOoB [3,5,6].

Ocao:xHeHMs, BKAIOYast ABa AeTaAbHBIX MCX04a ITPU
5MO00AM3alMM  BBICOKOIIOTOYHBIX — ITOpa’kKeHuil B
IIe/fHOM OTJeAe, MOAYepKUBAIOT BBICOKMII PUCK IIpU
AedeHnnn ABM B aHaTOMMYecKM YsI3BUMBIX 30HaXx.
AHajzormyHble cAy4yay ~OMNHMCaHBIL B AuUTepaType,
0CcODeHHO IpU MCIIOAb30BaHMUM 0aAAO0OHHONM HaBUTALIUU
pu MaabpopManusax IV tumos [14,15].

OaHMM 13 KAIO4eBBIX (PAaKTOPOB, BAUAIOIIVX Ha

cxo4a, SIBASIETCA AVMarHOCTMYeCKast 3agepiKKa,
CBs3aHHas1 C HeCl'IELU/ICI)I/I‘{ECKI/IM n MeAA€HHO
IIporpeccupyomnm XapakTepom CIMIITOMOB

CIIMHAaABHBIX COCYAMCTBIX MaAb(l)OpMaLU/IIZ. HauaawsHbie
IIPpOsIBACHMS 4aCTO TPaKTYIOTCA KaK AereHepaTliBHbIe
MAU BOCHaAUTeAbHble 3a004eBaHMsI CIIMHHOTO MO3ra,

6. BerBOaBI

Hacrosimee nccaeAoBaHue roAguepKuBaeT
KAI/IHI/IquKyIO 3HAYMIMOCTDb CBOEBpeMeHHOTO
BMenIiareAbCTBa HpI/I CIIMHAa/AbHBIX COCyAI/ICTI)IX

MaabpOpManusX, AeMOHCTPUPYSI YETKYIO TEHAEHIINIO K
Ay4iieMy  (PYHKIMOHaABHOMY BOCCTaHOBAEHUIO
MaIlMeHTOB, IIOAYYUBIINX JAedyeHMe B TedeHue 13
Mecs1eB ¢ MOMeHTa IosiBAeHns cuMmrnitomos. Hecmorps
Ha  BBICOKMe  IIOKasaTeAu  oODAMTepallMy  IIpU
SHAOBACKyAspHOM TepalMyu BO BceX IOATHUIIAX,
HeBpPOJOTIMYeCKMe MCXOABl CYIIeCTBeHHO 3aBMCeAl OT
AAUTEABLHOCTM CUMITOMAaTUKM A0 AedeHus, OCOOeHHO
IpU  BBICOKOIIOTOYHBIX M MHTpaMeAyAAsSpPHBIX
nopaxenusax. Ilpeob6aaganme raomycHeix ABM nm
OTHOCHUTEABHO MOAOAON BO3pacT MHallMeHTOB MOTIYT
yKasblBaTh Ha perMoHalbHBle SINAEMMIOAOTMYecKe
0CcODeHHOCTH, TpedyIolIe AalbHeIIero u3ydeHusl.

Ha ¢one orpaHmueHHOTO AOCTyIIa K KOHYCHO-
aygesorn KT, KTA wu  wuHTpaomepamioOHHONI
aHrnorpadpuy, HaIlM Pe3yAbTaThl  [TOAYEPKMBAIOT
HeoOXOAMMOCTL MHTeTpallli COBPeMeHHBIX MeTOAOB
BU3yaAM3allMM B  CTaHAAPTHBIE  AMarHOCTUYECKNe

YTO HOPUBOAUT K II03JHEMY HaIlpaBA€HMIO B
crelMaAM3UpoOBaHHble  IIEHTPHl U OTpaHUYMBaeT
IIOTeHIIMa 0OpaTUMOTO BOCCTaHOBAeHNUA [16].

Bo MHOrMX yupexxaeHMsIX MpsMOe XUpyprudyeckoe
OTCOeAVHEHNe CUNMTaeTCs MeTOAOM BHIOOpa IIpH
IIPOCTBIX TMOpaXkeHMAX | Twuma, ocobeHHO ecan
NNUTAOIIe apTepUM OTXOAAT OAM3KO OT IIepeaHeir
CIIMHHOMO3TOBOJ apTepumu MAM ecau »MOoam3anus
HedPPeKTNBHA [6,12]. Buegpenne TMOPUAHBIX
oIepaliOHHBIX d BO3MO>KHOCTBIO
MHTpPaOIIepallJIOHHOTO KOHTPOAS CTald0 OBl Ba>XHBIM
IIIaroM K YAY4IIeHUIO XUPYPIUIeCKUX pe3yAbTaToB.

/ZlOIOAHUTEABHO, HEBO3MOXKHOCTH WCIT0Ab30BaTh
KTA xak WMHCTPYMeHT paHHerO BbIABAEHUS U
AOKaAM3alluy  CBUINeNl IoJ4epKMBaeT CUCTeMHble
orpannyenua. Hecmorpss Ha TO, uyto DSA oOCTaercsa
3040TBHIM CTaHAApPTOM, AaHHbIe ITOKas3biBaioT, uTo KTA
MOXeT OBITh TIO0Ae3Ha AAsd TIepBUYHON OLIeHKH,
O0CODeHHO TIpu IIOAO3pPeHUM Ha Mado3aMeTHhIe
Cl)I/ICTyAbI I tvma [8,9]. VnTerpauus »TuUX MeTOAOB
crrocobcTBoBaa Ob1 00Aee OBICTPOI AMAaTHOCTUKE U, KaK
cAeicTBue, 0OoJee CBOEBPEMEHHOMY A€UEHUIO —
KAIOUE€BOMY IIPOTHOCTIYECKOMY (PaKTOpy.

HaxkoHer1, oTcyTcTBUe HallMOHAABHOTO PerucTpa 1
MHOIOIIeHTpOBOTO  B3ammogelicteuss B Kasaxcrane
OTpaHMYMBAeT BO3MOXKHOCTU SIUAEMMOAOTNYECKOTO
MOHUTOPMHIa M CHUCTEMaTUYecKoro cbopa JaHHBIX.
byay1ine MHUIIMATUBBI AO/AXKHBI OBITH HallpaBAeHBI Ha
co3aaHue TaKmXx perucTpos n y4dacTue B
MeXAyHapOAHBIX KOHCOpILIMyMax c 1eABIO0
CTaHAapPTU3ALNUU ITOAXOA0B K A€UeHUIO U YCTOMIMBOTO
MOBBIIIIEHIST KaYeCcTBa MeAUITMHCKOI TIOMOIII.

aATOPUTMBI, OCOOEHHO B YCAOBUAX C OTPaHMYEHHBIMU
pecypcamu. PaHHee HallpaB/AeHMe, CTPYKTYpUPOBaHHEIe
AMarTHOCTUYecKe MapIIPYThI " cosjaHue
MPOCIIeKTYBHBIX MHOTOLIEHTPOBBIX PETUCTPOB SBAAIOTCS
KAIOUeBBIMU (paKTOpaMU A4Sl YAYYIIEHUS MCXOAOB U
MHAUBUAYaAU3alMM AedeOHOM TaKTUKM B  Pas3HBIX
crucTeMax 3ApaBOOXpaHeHNsI.

Kondaukr mHTepecoB. ABTOpPHI 3asBAAIOT 00
OTCYTCTBUI KOH(PAUKTa MHTEPECOB.

®unaHcuposanmne. liccaejopanne He I0Ay4ado
11e21eBOoro (pUHAHCUPOBAH.

Bkaag asropos. Konnenryaamsanusa — AM.T.T,;
Metogoaorus — C.A., AM., T.T.,; mposepka — E.M.;
¢opmaapnsiit anaaus — A.M., C. 4., b.K.; Busyaansarjus
- HM., HH., nanucanme (opuruHaabHas 4YepHOBasd

nmoaroroeka) — A.M., HamucaHme (0630p U
pesdaktuposanne) — YU.H., EM.; agmuHucrpuposanue
rnpoexra — E.M.

Bce  asTOpHI  mpoumTaam,  COraacUAMUCh  C

OKOHYaTeAbHOI Bepcuell PYKOIMCH ¥ IOANMCAAN
dopmy nepeaaunt aBTOPCKUX IIPas.

https://doi.org/10.53498/2q9ce386



Kaz | Clin NeuSci. 2025, 78 (4)

Aureparypa

1. Flores, B. C,, Klinger, D. R., White, J. A., & Batjer, H. H. (2017). Spinal vascular malformations: Treatment
strategies and outcome. Neurosurgical Review, 40(1), 15-28. https://doi.org/10.1007/s10143-016-0713-z

2. Krings, T. (2010). Vascular malformations of the spine and spinal cord: Anatomy, classification, treatment.
Clinical Neuroradiology, 20(1), 5-24. https://doi.org/10.1007/s00062-010-9036-6

3. Rangel-Castilla, L., Russin, J. J., Zaidi, H. A., Mokin, M., Dumont, T. M., & Levy, E. I. (2014). Contemporary
management of spinal AVFs and AVMs: Lessons learned from 110 cases. Neurosurgical Focus, 37(3), E14.
https://doi.org/10.3171/2014.7. FOCUS14236

4. Takai, K. (2017). Spinal arteriovenous shunts: Angioarchitecture and historical changes in classification.
Neurologia Medico-Chirurgica, 57(7), 356-365. https://doi.org/10.2176/nmc.ra.2016-0316

5. Akgun, M. Y, Kemerdere, R., Ulu, M. O., Gonul, E., & Tanriverdi, T. (2019). Spinal vascular malformations:
Treatment and outcome. World Neurosurgery, 130, €953-€960. https://doi.org/10.1016/j.wneu.2019.07.043

6. Naamani, K. E., Kaul, A., Mouchtouris, N., Chitale, R., Starke, R. M., & Jabbour, P. (2024). Comparison
between endovascular and surgical treatment of spinal dural arteriovenous fistulas: A single-center cohort and
systematic review. Neurosurgical Focus, 56(3), E4. https://doi.org/10.3171/2023.12. FOCUS23747

7.  Bostrom, A., Krings, T., Hans, F. J., Schramm, J., Thron, A. K., & Gilsbach, J. M. (2009). Spinal glomus-type
arteriovenous malformations: Microsurgical treatment in 20 cases. Journal of Neurosurgery: Spine, 10(5), 423—429.
https://doi.org/10.3171/2009.1.SPINE08355

8. Than, K. D,, Sangala, J. R.,, Wang, A. C,, Gandhi, D., La Marca, F., & Park, P. (2013). The current status and
recent advances in high-resolution imaging of spinal vascular malformations. Journal of Clinical Neuroscience, 20(1),
66—71. https://doi.org/10.1016/j.jocn.2012.05.008

9. Takai, K, Endo, T, & Fujimoto, S. (2024). Angiographic challenges of spinal dural and epidural
arteriovenous fistulas: Report on 45 cases. Neuroradiology, 66(2), 279-286. https://doi.org/10.1007/s00234-023-03227-5

10. Prestigiacomo, C. J., Niimi, Y., Setton, A., & Berenstein, A. (2003). Three-dimensional rotational spinal
angiography in the evaluation and treatment of vascular malformations. American Journal of Neuroradiology, 24,
1429-1435.

11. Cenzato, M., Debernardi, A., Stefini, R., Servello, D., & Giombini, S. (2012). Spinal dural arteriovenous
fistulas: Outcome and prognostic factors. Neurosurgical Focus, 32(5), E11. https://doi.org/10.3171/2012.2. FOCUS1218

12. Filis, A, Romualdo, S. M. F., Engellandt, K., Oertel, J. M., & Beynon, C. (2024). Diagnostic, clinical
management, and outcomes in patients with spinal dural arteriovenous fistula. Frontiers in Surgery, 11, 1374321.
https://doi.org/10.3389/fsurg.2024.1374321

13. Beaman, C., Molaie, A., Ghochani, Y., Arthur, A., Crowley, R. W., & Narvid, J. (2025). Clinical presentation
and treatment of 26 spinal epidural arteriovenous fistulas: A single-center experience. Journal of Neurolnterventional
Surgery. Advance online publication. https://doi.org/10.1136/jnis-2024-021471

14. Mourier, K. L., Gobin, Y. P., George, B., Lot, G, & Merland, ]J. J. (1993). Intradural perimedullary
arteriovenous fistulae: Results of surgical and endovascular treatment in a series of 35 cases. Neurosurgery, 32, 885—
891.

15. Lee, J. M,, Park, J. H., Park, J. C., Ahn, J. S., & Park, W. (2024). Treatment of conus medullaris arteriovenous
malformation: The role of microsurgical treatment. Journal of Neurosurgery: Spine, 41(1), 115-121.
https://doi.org/10.3171/2024.1. SPINE231284

16. Tanaka T, Yamane F, Sashida R, Hirokawa Y, Wakamiya T, Michiwaki Y, Shimoji K, Suehiro E, Onoda K,
Matsuno A, et al. Delayed Diagnosis of Spinal Dural Arteriovenous Fistula: A Case Report and Scoping
Review. Journal of Clinical Medicine. 2024; 13(3):711. https://doi.org/10.3390/jcm13030711

OMBIpTKa TaMBIpABIK Maab(dpOpMalusidapblH eMAey Mep3iMiHiH (YHKIIMOHAAABIK
KaAIllbIHa KeaAyTe acepi: OpTaabIK A3msiaarbl YIIIHII geHTelidi OpTaAbIKThIH
12 XBIAABIK T XKipmoOeci

Marigan A. ¥, Arocembaes C.P. 2, Typcuinbekos T.K. 3, Kvuak6aes B.A. 4, Hypakan H.A. 5, Maxambetos H.A. 6,
Hypumanos Y.C. 7, Maxambetos E.T. 8

https://doi.org/10.53498/2q9ce386


https://doi.org/10.1007/s10143-016-0713-z
https://doi.org/10.1007/s00062-010-9036-6
https://doi.org/10.3171/2014.7.FOCUS14236
https://doi.org/10.2176/nmc.ra.2016-0316
https://doi.org/10.1016/j.wneu.2019.07.043
https://doi.org/10.3171/2023.12.FOCUS23747
https://doi.org/10.3171/2009.1.SPINE08355
https://doi.org/10.1016/j.jocn.2012.05.008
https://doi.org/10.1007/s00234-023-03227-5
https://doi.org/10.3171/2012.2.FOCUS1218
https://doi.org/10.3389/fsurg.2024.1374321
https://doi.org/10.1136/jnis-2024-021471
https://doi.org/10.3171/2024.1.SPINE231284
https://doi.org/10.3390/jcm13030711
https://orcid.org/0000-0003-3321-9714
https://orcid.org/0000-0002-3044-3406
https://orcid.org/0009-0000-2323-8095
https://orcid.org/0000-0002-0489-8319
https://orcid.org/0000-0002-5105-9315
https://orcid.org/0009-0003-0440-167X
https://orcid.org/0000-0002-8251-7980
https://orcid.org/0000-0003-1180-4285

Kaz | Clin NeuSci. 2025, 78 (4)

! Heitpoxupypr gapirep, Heripopaanoaorus 6eaimi, Ja Carpaga Pamuans KAMHUKaCH,
Bysnoc-Aiipec, Apreatuna. E-mail: maidanaiman@gmail.com

2 Hermpoxu T A9pirep, TaMbIPABIK >KoHe (PYHKIIMOHAAABI HETIPOXIL rust Oeaimiieci, Y ATTBIK HETPOXUL TSI OPTAABIFHI,
pOXUpYpr Aspirep, p Y] poxupyp poxupyp P
Acrana, Kazakcran. E-mail: drserikd@gmail.com

3 Pe3anaeHT-apirep HEMPOXMPYPT, TAMBIPABIK, KoHe (PYHKI[MOHAAAB HeMIPOXMPYprust 6eaiMIrieci, Y ATTEHIK, HEMIPOXMPYPINs OPTaABIFEL,
Acrana, Kaszakcran. E-mail: torebektursynbekov@gmail.com
4 Hettpoxupypr gapirep, TaMBIPABIK XoHe (PYHKITMOHAAAB! HeMpOXUpyprus 6eaimireci, ¥ ATTHIK HETIPOXUPYPIWS OPTAABIFEL,
Acrana, Kaszakcran. E-mail: kunakbayev@gmail.com
5 Heltpoxupypr Aapirep, TaMBIPABIK JKoHe (PYHKIIMOHAAABI HeMPOXUPYPTHs 6eaimIrieci, ¥ ATTHIK HEMIPOXMPYPTIUS OPTaABIFLL,
Acrana, Kazakcran. E-mail: nurtaynurakay92kz@gmail.com

¢ Hettpoxupypr Aapirep, TaMBIPABIK JKoHe (PYHKIIMOHAAABI HEPpOXUPYPTHs 6eaimIrieci, ¥ ATTHIK HEMPOXMPYPTIUS OPTaABIFLL,
Acrana, Kazakcran. E-mail: nmahambetov7@gmail.com

7 Heitpoxupypr Aapirep, TaMBIPABIK koHe (PYHKIIMOHAAABI HelipoXupyprus 6eaimieci, ¥ ATTHIK HeHIPOXUPYPIVIS OPTAABIFEL,
Acrana, Kazakcran. E-mail: chingiz198705@gmail.com

8 TaMBIpABIK XKaHe (PYHKI[MOHAAAB HelipoXupyprus 6eaiMieciniyg MeHrepyIrici, ¥ ATTEIK HEMIPOXMPYPTIUS OPTaABIFEL,
Acrana, Kazakcran. E-mail: yermakh@gmail.com

Tyiingeme

OMBIpTKaABIK TaMBIPABIK MaabpopMauysilap — ©Te cuUpek KesjeceTiH, Oipak aybslp HEBPOAOIUAABIK,
OysblabICTapFa 9KeAeTiH naToaorys. Epre AnarHocTiKa MeH eMHiH yaKThIAbl 6acTalysl HayKacThIH (PYHKIMOHAAABIK,
Ka/ITbIHa KelyiHe Tikeaeit acep eTeai. JereHMeH, AaMyIIbl eajepae, acipece Opraaslk Asusaga, 6ya GarbsIT OOMBIHIIIA
MaaiMeTTep mekTeyai. Kenreren xannukaaapga >xorapbl TeXHOAOTUAABIK, AVIaTHOCTUKAABIK dAiCTepAiH KOAXKeTiMAlL
0oaMaybl AMarHo3 KOIO MeH eMJey Mep3iMiH KemIikTipeai. 3epTTeyAiH MakcaTbl: OMBIPTKAABIK TaMBIPABIK
MaapdpopManusalap KediHje CHMMIITOMAApAbIH OacTalyblHaH OacTall eMJeyre AeMiHTi YaKBITTBIH HeBPOAOTMSABIK
HOTIKe MeH KaaAIllblHa KeaAy JeHTelliHe ocepiH 3epTTey >KoHe pecypchl IIeKTeyaAi >KaFAaligarbl aliMaKTBIK,
epexieaikTepai anbikray. 2011-2023 xpragap apaanirbinga Kasakcranaars!l ¥ ATTHIK HEMPOXUPYPIUs OPTaAbIFbIHAA
OMBIPTKAABIK TaMBIPABIK, Maab(OpMallsl AMAarHO3hl pacTadfaH 34 HayKacka PeTpOCHeKTHBTI TaaJay >Kyprisiaai.
Hayxacrap epre (<13 ait) >xaHe Ke (>13 ait) eM aafaH eki Torka 6eainai. Hotmxeaep Aminoff sxene Logue 1kazacer
OoripiHINIa OaFadaHAbl. TomTap apachiHAAFbI alBIPMAIIBIABIK X2-CBIHAFBl apKBIABI TaadaHAbl. Emai epre aaran
HayKacTapAblH 85%-bIHAa QYHKIIMOHAAABIK >KaKcapy OailkaaAbl, aa Kelll eM aAraHjapda Oya KepceTkimr 64%-Abl
Kypaabl. CTaTUCTUKAABIK MaHbI3AbIABIKKA (P=0,13) xeTIece ae, eMAey Mep3iMi MeH HOTVKe apachblHAa OH TeHAeHIINs
Oarikaaanl. Epre em aaran HayKacTapaa acKbIHY CHpPeK Ke34ecTi, a4 eKi Oipaeit ©4iM-KiTiM >KaFalibl eM Kelll OacTaaraH
TonTa Tipkeadi. OMBIPTKaABIK TaMBIPABIK MaaAbpopMalnsdapAbl epTe eMJaey HeBPOAOIVAABIK KBI3METTIH
aliTapABIKTall >KaKcapyblHa aAblll KedeAi. /MarHOCTMKaABIK MYMKIiHAIKTep IekTeyai OoafaH >Karjaiida Ja, epre
aHBIKTay MeH >KeJel eM — OH HOTIKeHiH KiaATi. AJIMaKTHIK HayKacTapAbl epTe 5K044ay >KoHe SKOFaphl TEXHOAOTUAABIK
TeKcepyAepre KOAXKeTiMAiAIKTi apTTHIpy — AeHCayABIK CaKTay >KylieciHiH Herisri 6achIMABIKTapbIHEIH Oipi 00AyHI THIC.

TyiiH ce3aep: OMBIPTKAABIK TaMBIPABIK Maab(opManusaiap, OMBIPTKA >KOTACBIHBIH TaMBIPABIK aypyJapsl,
BHAO0BACKYASIPABIK, ITpoliedypasap, HeIpOXUPYPIUAABIK IIpolieAypadap, €M HOTUKeC.
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Abstract

Spinal vascular malformations are rare but potentially devastating lesions that can lead to progressive
myelopathy, hemorrhage, and irreversible neurological decline. The timing of intervention has been increasingly
recognized as a key factor influencing outcomes, yet few studies have specifically addressed this relationship,
particularly in resource-limited healthcare environments. Central Asian data on spinal vascular lesions remain scarce,
and access to advanced diagnostic imaging remains limited in many regional neurosurgical centers. Objective: to
assess the influence of treatment timing on neurological recovery in patients with spinal vascular malformations and
to identify clinical trends specific to a resource-constrained tertiary center in Kazakhstan. A retrospective
observational study was conducted involving 34 patients with angiographically confirmed spinal vascular
malformations treated between 2011 and 2023. Patients were stratified into early (<13 months from symptom onset)
and delayed (>13 months) treatment groups. Functional outcomes were assessed using the Aminoff and Logue Scale
before and after intervention. Descriptive statistics and chi-square tests were used to compare outcome trends between
groups. Neurological improvement was more frequent in patients who received early treatment (85%) compared to
those in the delayed group (64%). Although the difference did not reach statistical significance (p=0.13), a positive
trend was evident. Lesion subtype influenced recovery patterns, with early intervention especially beneficial in
glomus-type arteriovenous malformations. Delayed treatment was associated with hemorrhagic presentation and
worse baseline scores. Complete angiographic obliteration was achieved in 96% of treated patients, with all peri-
procedural deaths occurring in the delayed group. Outcomes deteriorated progressively with increasing symptom
duration before treatment. Timely treatment of spinal vascular malformations is associated with improved
neurological recovery, particularly in complex lesion subtypes. Even in the absence of advanced imaging technologies,
early diagnosis and intervention are crucial for favorable outcomes. These findings emphasize the need for structured
referral pathways and expanded imaging access in resource-limited settings.

Keywords: spinal arteriovenous malformations, spinal cord vascular diseases, endovascular procedures,
neurosurgical procedures, treatment outcome.
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Pe3romMme

UepenrHO-MO3roBass TpaBMa sABASETCA OJHOM W3 BeAyIINX MNPUYMH JEeTCKOM
3ab02€BaeMOCT), MHBAAMAHOCTY ¥ CMEPTHOCTU BO BCeM MUupe. YIIMO TOAO0BHOTO
Mo3ra y JeTeil IpeAcTaBAseT coOO¥l JacTylo (pOpMy UepeIrrHO-MO3IOBOi TpaBMBIL,
TpeOyIOITyIO paHHel AMarHOCTUKM, CBOeBPeMEeHHOIO AedeHNs 1 OLleHKM (PaKTOpOB
pMCKa A4Sl MUHMMM3AaIUM OCAOKHEHMI, M IocaeActsuil. lleap mccaeaoBaHms:
OIIeHNUTH KAMHIKO-DIIAEMIO0A0TMIecKrie OCOOeHHOCTM YIIIMOOB r010BHOTO MO3Ia y
Aeteit. HamMu mmpoBegeHO peTpocieKTHBHOe OmycaTeAbHOe MCCAeJ0BaHIe Ha OCHOBE
aHaAM3a MeAMIIMHCKON AOKyMeHTanym 383 JeTeil C AMarHO30M YIIMO rOA0BHOTO
Mosra B Boszpacte or 0 4o 17 aeT, rocnUTaAM3MpOBaHHEIX B MHOTompoQpuapHyIO
TOPOACKYIO AeTcKyIo OoapHMITy No2 ropoga Acraubl B TedeHne 2024 roja. Anaans
BKAIOYaA TakKue IIapaMeTphl, KaK II04, BO3pacT, MeXaHU3M TPaBMBl, CPOKHU
oOpameHns, HaAW4due IIOAWTPaBMBL, OOBEM XMPYPIMYeCcKOTO BMeIIaTeAbCTBa,
HaAU4dMe OCAOKHEHUI M KAMHUMYIecKMe 1cxoAnl. Ilo pesyapraram mccaesoBaHist
yCTaHOBA€HO ITpeobaajaHne MaabanKoB (64,5%) 1 aeTell Maaaliero Bospacra (40 5
2eT - 74,9%). OCHOBHBIMM MexaHM3MaMM TpaBM Ob1au ObrToBbIe (60,1%) U yandHbIe
(29,5%) cayuan. boapmmHCTBO manyeHToB (77,5%) MOCTyIMAM B TedeHMe ITePBBIX
cyrok. B 91,9% cayuaes ymmO roa0BHOTO MoO3ra HpoTeKaa Oe3 IPU3HAKOB
IIOAUTPABMBI. XMPyprudeckoe BMeIIaTeAbCTBO ITOTpeOoBaaoch aas  11,5%
ranyeHToB. OCAOXKHEHMs PasBUAUCh Y 2,6% TMallMeHTOB. baaronmpusTHBIN MCX04,
orpeAeAsleMbIll KaK BBHIINCKa 0e3 HeBPOAOTMYECKOro Jedpminra, 3apUKCUPOBaH Y
99,5% manuenTtos. /eraapHocTh coctaBmaa 0,5%. AnHaau3 HOpoBesEeHHOTO
MccAeA0BaHMs ITOKa3ad, YTO YIIMO rOJ0BHOTO MO3Ta y JeTell IpeMMYIeCTBEHHO
pa3BMBaeTCs B pe3yabTare OBITOBBIX M YAMYHBIX TPaBM, 4allle B MAaAIlleM BO3pacTe.
Bricokast 40451 ©AaronmpuATHBIX MCXOAOB CBsI3aHAa C pPaHHMUM IIOCTYIIA€HNMEM U
OTCYTCTBMEM CONYTCTBYIOIIMX TpaBM. IloaydeHHble JaHHBle TIOA4epKUBAIOT
HEOOXOAVIMOCTb  yCMA€HUsA MNpOoPUAAKTUKM TpaBMaTM3Ma I ITOBBHIIIEHII
OCBeAOMAEHHOCTU pOoJuTeaeli O pcKax TpaBMaTU3alum AeTeil.

KaroueBbie caosa: 4gepertHo-Mo3rosasl TpaBMa, TpaBMaTmsauus AeTu, yI_I_H/I6
roA0BHOTIO MO3ra, II0ANTpaBMa, OCAOKHEHN.

Kaz | Clin NeuSci. 2025, 78 (4)


https://orcid.org/0009-0003-7070-4329
https://orcid.org/0009-0004-1123-6059
https://orcid.org/0009-0001-2858-324X
mailto:nazira_2301@mail.ru
mailto:aiko19t@gmail.com
mailto:byerassyl93@gmail.com
https://doi.org/10.53498/2na72110
https://doi.org/10.53498/2na72110

Kaz | Clin NeuSci. 2025, 78 (4)

1. Beeaenue

YepenHo-mosrosast TpasMa (UMT) mpeacrasasier
coboOlt OAHY U3 OCHOBHBIX HPUIMH CMEPTHOCTU W
CTOVIKOVI MHBAAVAV3ALIUN CPeAU AETel BO BCeM MUpe.
OcHOBHbIe MeXaHM3MBI TpaBMbl B IleAUaTpUUECKO
MONy AAIIUN BKAIOYAIOT AOPO>KHO-
TpaHcnoptHele mnpouctiectsuss (ATII) m  TpaBMmBI,
IIOoAy4eHHBIE B XOAe UTP MAYU PU3NIECKON aKTUBHOCTH
[1-3]. Xots UMT y  gerent
KaaccupuUUpyeTcs Kak Aerkue (110 mKazle KoMbl ['1a3ro
>13), aaxe TakmMe TpaBMbl MOIYT COIPOBOXAAThCs
CTOMKMMM KOTHUTUBHBIMU U HEMPOIICUXOAOTMIECKUM U
HapyIIeHUIMIY, HeTaTUBHO BAMAIOIIMMU Ha oOydeHNe,
IoBceAHeBHOe (PYHKIIMOHMPOBaHMe ¥ ODIjee KaueCcTBO
Xu3Hu [4,5].

ITo aaHHBIM go0Kaaja BceMupHOI opraHmusanun
3apaBooxpaHeHusa (BO3) o gerckoMm TpaBMaTu3Me,
€KerogHo BO BCeM MUpe TpaBMBI II0Ay4aroT okoao 10—
30 MMA1VIOHOB YeA0BeK B Bo3pacTe 40 18 zet, a morndaet
0ozaee 830000 aereit, 4TO cocTaBAsieT OKOAO 9% Bcex
cAy4daeB JeTCKON cMmepTtHOoctM B Mupe [6]. UMT
ABASIIOTCS BeAyIlel NMPUYMHOM CMepPTU y AeTell IIpu
ATII u nagenun, ocobeHHO B Bo3pacTe OT 5 40 14 aeT. B
CTpaHaXx C BBICOKMM YypoBHeM goxoda 40 80% cMmepreit
aeteit 8 ATI1 obycaosaenst UMT. Ilagenus, xors u
XapakTepU3yIOTCsl HMU3KUM yPOBHEM  A€TaAbHOCTU
(nokasareap 0,5 Ha 100000 geteit), 4acTO IIPUBOAAT K
UMT m A0ATOCPOYHONM WMHBaAUAU3ALIUM Yy JAeTei
Maaamero BospacTta [6]. B crpanax Espomerickoro
pernoHa eXXero4Ho OT TpaBM yMmupaioT Goaee 42000
AeTel 11 HOAPOCTKOB B BodpacTe 0-19 aet, uTo cocraBasier
20 25% Bcex AeTcKuX cMepTeli [7]. B BospacTHoII rpyme
5-14 aer TpaBMBI 3aHMMAIOT II€pBOE€ MeCTO Ccpeau
npuauH cmepty, u 70-80% Bcex AeTaAbHBIX MICXO40B OT

IajeHmsI,

0O0ABIINHCTBO

2. MaTepmuaabl 1 METOAbI

Hacrosiee mccaejoBaHue ImpeAcTaBAsieT coOOI
PpeTpOCIIeKTUBHBIN oImycaTeAbHBIN
IIpOBeAeHHBIN Ha 6aze MHOronpodpuapHON TOPOACKON
AeTckoil OoapHmITEI No2 rTopoga AcraHa. AanHHOe
MeAUIIMHCKOe YUpeXAeHNe sIBASeTCS €AUHCTBEHHBIM B
ropoge, OKa3bIBAIOLIMM DKCTPEHHYIO ¥ HEOTAOKHYIO
CHeIaAu3MPOBaHHYIO MeAUIIMHCKYIO IIOMOIIb A@TSM C
UMT.

B kauecTse 0OCHOBHOTO MaTepuaia UCI0Ab30BaANCh
AaHHbIE, TIOAyYeHHbIe U3 OTJeAa CTaTUCTUKUA M apXuBa
yupexaeHns. beran nmpoanaau3upoBaHbl MeAUIIMHCKIE
KapThl CTallMOHapHBIX 00AbHBIX (popma Ne00l/ly), a
TaK>Ke BBIIIMCKU U3 ucTopuii 6oaesun (popma Ne012/y),
MOAyYeHHble U3 DAeKTPOHHOM 0a3hl AaHHBIX -
KoMmmnaekcHol ~ MeAMIIMHCKOM — MHQOPMaLVIOHHOI
cucrtemMsl «Damumed». B mccaeaoBaHme BKAIOYAAVICH
nanueHTsl B Bospacte or 0 4o 17 aeT ¢ AmarHO3aMuy,
COOTBETCTBYIOIIIMU KOoJaM MexayHapoaHOI

aHaAm3,

ATIT 'y aereit oOycaosaensr UMT. Amnazormuso,
MageHmsI BeAy1en IPUYMHON
TrOCIUTAAMUBALINI A€Tell MAAAIlero Bo3pacTa I 4acTo
COIIPOBOKAAIOTCS TPaBMaMU TOAOBHI [7].

SIBASIOTCA

HecmoTpss Ha aKTyaapHOCTh HPOOJEMBI, B
opuUIIaAbHBIX CTaTUCTUIECKIUX cOOpHMKaX
Pecrry6ankn Kazaxcran OTCYTCTBYIOT
CHICTeMaTU3MPOBaHHbIe AaHHEIe, oTpakaloIie

SNUAEMUOAOTUIO, CTPYKTYPY U KAMHUYECKME MCXOADI
UMT y aeteit B pacuete Ha 100 000 geTckoro HaceAeHU.
IIpu ®»TOoM TpaBMBl U Apyrue BHeIIHNEe IIPUYMHBI
CTaOMABHO 3aHUMAIOT OJHO U3 BeAYIINMX MeCT B
CTPYKType AeTCKOIl cMepTHOCTM 1 3a0oaeBaemocTn [8].
ITocaeanee onmy6amMKoBaHHOe CCAeJ0BaHMe 10 JaHHO
TeMme gatupyercs 2012 rogoM M OCHOBaHO Ha JaHHBIX
MHoronpocI)MAbHoﬁ TOPOACKOM AeTCKOM O0ABHMUITEI No2
ropoda Acrana 3a 2006-2011 roas: coraacHo emy,
AetaapHOCTh IIpu TspKeaonr UMT cocrasmaa 4,8 % [9].
Ilo panaeiMm  HarnmmonaapHoro
ylpaBaeHus, Toapko 3a 7 Mecsanes 2019 roga or
HellpeJHaMepeHHBIX TpaBM Iornd4o 319 aereii, u3 HuX
145 - B ATII n 99 - npu nagenusx [8]. IIposesenue
COBpeMEeHHBIX pernoHaAbHBIX PpeTpOCIeKTUBHBIX
AHAAM30B HEOOXOAWMO AAS BBISIBAEHUSI AOKAABHBIX
(axTOpOB prcKa M aKTyaansanuy IpoPrAaKTIIecKx
¥ KAMHUYECKNX II0AX0A0B.

Lleapio mccaeaoBaHMs sIBASAOCH IIPOBeAeHUe
aHaAM3a KAUMHUYECKUX AAHHBIX ITAIIMEHTOB JAETCKOTO
podpacta ¢ YUMT cpeanenn m Ts>KeAOW CTelleHel,
TOCIIUTaAU3VPOBAHHBIX B HePOXUpyprudyeckoe
oTgeaeHue B ropoge Acrana 3a 2024 roa A4s U3ydeHU:
CTPYKTYpblI TPaBM U MICXOAOB A€UEeHM.

CTaTUCTNYECKOTO

Kaaccudukanum  6oae3HeNl  AeCATOrO  IepecMOTpa
(MKB-10): S06.3 - ymmu6 roaosHoro mosra (YIM) u T06.8
- MHOXKeCTBeHHBle TpaBMBbl, BKalodamomue YIM. Bce
MaIJMeHTHl OBLAM TOCHIUTAAU3UPOBAHBI B HKCTPEHHOM
IOpsiAKe TI0 HEOTAOKHBIM ITOKa3aHIAM 3a Iepuoj ¢ 1
staBapst 110 31 gexadbps 2024 roaa.

AHaaM3y TOABEpPIANCH CAeAyIOIINe IapaMeTphL:
BO3pacT I IO/ TIallMeHTOB, XapaKTep TPaBMBI IIO
MexaHI3My BO3HMKHOBeHI: (ObITOBas,
cnioptusHasi, ATII u apyrue), BpeMeHHOI UHTEpBaA OT
MOMEHTa IOAy4YeHNSI TpaBMBl JO IIOCTYIAE€HMS B

yandHasi,

CTallMOHap,  HaAW4YMe  CONIYTCTBYIOIIMX  TpaBM
(moautpaBma), oObeM U XapakTep OIepaTHBHOIO
BMeIllaTeAbCTBa,  MCXOABI ~ AeYeHUs ¥ Haaudue

IMOCTTpaBMaTM4E€CKUX OCAO>XKHEHUI.
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3. PesyabTarnl

B Teuenme 2024 rogza B MaoronpoduabHOII
ropoackoit aerckort OoasHmMIel No2 ropoga AcraHa
Ob140 TOCIIMTaAM3UpoBaHO 383 pebOeHKa C AMarHO30M
UMT YI'M. Cpean Hux nnpeod4aiaiu MaAbanku - 64,5%
(n=247), aeBouek 65120 35,5% (n=136).

Han6oapImas 40151 IpUXOAUTCS Ha MAaJ€HIECKYIO
rpynny  (0-1 r04), BKaodatomyio 192 marmuenTa.
Caeayromumu 1o YMCAEHHOCTU ABASIOTCS MaIjMeHThl B
Bospacte 1-3 roga (n=62), a Takke AeTU B BO3PACTHBIX
rpymmnax 7-12 aer (n=52) u 4-6 aer (n=47). IlarueHTs
crapimre 13 aeT mpeacTaBAeHBl MMHUMA/ABHBIM YMCAOM
caydaes (n=30). Bospactnas kaTteropus «40 5 aer»
BKAIO4aeT 287 nanueHTtos. Kareropusa «crapue 5 aet»
npeacraBaeHa 96 nanyeHTaMum.

BoapmuHCTBO caydaeB CBsI3aHO C  OBITOBBIMU
tpaBmamu - 230 manmenTtos. CaeAyIOIyio 10 4acToTe
TPYHILy COCTaBAAIOT TPaBMBI, IIOAy4eHHbIe B YANMIHBIX
ycaosusax - 113 caydgaes. Tpasmbr B pesyabrate ATII

3apeructpuposanbl  y 31 mnanmeHTa. MexaHU3MBbI
CBsI3aHHBIE CO IIIKOABHOM (3 cayyas)
BHyTpuOoAbHMYHOM (1 cayuait) cpeaoii, BCTpedaroTcA
3HauYUTeAbHO pexe. B 5 cayyasx MexaHnaMm TpaBMBbl He
ycraHoBAeH. OOIee KOAMYECTBO MAIIEeHTOB - 383.

Campblif BEICOKUII TTOKa3aTeAb oOpalaeMocTn (n =
297; 77,5%) saduxcupoBaH B IIepBble CYTKM IIOCA€
TpasMbl (Pucynox 1), MoXkeM HpeAIOAOXUTL BBUAY
HaAM4IUs BBIPa>keHHONM CUMIITOMATUKUA U AOCTYITHOCTU
HKCTPEeHHON MeAMIIMHCKOM romoy. Ha Broprie cyTkn
- 45 obpamennit. Ha tpetsu cytku - 16 caydaes. Ha 4-e
CyTKM - 6 IallMeHTOB, Ha 5-e - 7, Ha 6-e - 6. Ha 7-e n 8-e
CYyTKU 3aperucrpupoBaHo 1o 2 cayyad. Ilo oaHomy
narueHTy obpatuauch Ha 9-e, 10-e, 12-e u 14-e cyTxu.
CHipkeHMe 4ymcaa oOpallleHuii B MocAeAyIOoliye AHU
MO>KeT yKa3blBaThb Ha MeHee BhbIpaKeHHbIe CUMIITOMBI
MAW ~ OTPaHMYEHHBIMI  AOCTYIl K  MeAMIMHCKUM
YUPEXKACHUAM.

TPpaBMbI, n
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Pucyrox 1 - Pacnpedereriue nayuenmos no spemeru odpaujerus 3a meOutyuckoi nomouyoto (2024 200)

Cpean  rocnmMTaaMsMpOBaHHBIX  IIpeoOAasaan
6oapirte Mmaapunky (PucyHok 2).
Hawuboapiiee KOAMYECTBO oIepaTUBHBIX

BMeIIaTeAbCTB IPUXOANAOCh Ha KPaHMODKTOMUIO W
KOCTHO-TLAaCTHYeCKyI0 TpernaHauuio yeperna (1o 27,3%
cooTBeTcTBeHHO; N=9) (Tabanma 1). KombuHmposanHoe

BMeIllaTeAbCTBO, BKAIOYalolee HaJ0XeHMe
TpemnaHaimonHoro otsepctus  (TPO), pemnoszunmio
MMITPECCOHHOTO repeaoMa u yAaleHue

SINMAYPaAbHOV TeMaTOMBEl, OBLA0 BBHITOAHEHO B 21,2%
caydaes (n=7), B TO BpeM:A KakK yJaJdeHle IeMaTOMBbI C
HaaoxeHneM TPO - B 6,1% caydaes (n=2). [Tepsrunast

Xupyprudeckast oopaboTka paHbl C ILAaCTUKON KOXKHO-

allOHeBPOTUYECKOTO  AOCKyTa IpoBejeHa  ABYM
naruentam  (6,1%). EauHuuHble, HO KAMHUYECKU
3HAYIIMEIE BMeIlIaTeAbCTBa BKAIOYAAIL:
AEKOMIIPECCUBHYIO ABYXCTOPOHHIOIO

reMMUKpaHUdKTOMMIO (n=1), Hapy>XHOe ApeHUpOBaHMe
no Apenary (n=1), pesusuio @QparMmeHTapHOIO
OCKOABYATOrO IlepeaoMa C yIIMBaHUEM TBep4oii
MO3roBoII 0001049KM (N=1), a Tak’ke 4eKOMIIPECCUOHHYIO
KPaHMOTOMMUIO C yJaleHUeM SHUAYPaAbHOM TeMaTOMBI
U MO3TOBOTO AeTputa (n=1), 4To0 CyMMapHO COCTaBUAO
12,1%.

https://doi.org/10.53498/2na72110
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Pacopeae/ienne rocOATAJIA3APOBAHABIX NANHEHTOB H XAPYPravecKHX BMeMATeIbCTE
00 noxy

B MATEIHKH

JE€BOYKH

Pucynox 2 - Pacnpedereruie 20cnumaruduposantvlx nayuenmos u Xupypzuteckux 6MeuLameAvcis 1o noy:

BHYMpeHHUTl Kpyz - 00ujee YUCAO NALUEHIN0E, GHEULHULL KPY2Z - HUCAO 6b1noAHeHHbLX onepauti (2024 z200)

Yayamenne cocrosHmsa 3adukcuposaHo y 381
anueHTa (99,5%). /leTaabHbIE VICXOABI
3aperucTpuposaHsl y AByx rnanuenTos (0,5%). Coraacno
MOAyYeHHBIM JaHHBIM, Oe3 IIPM3HAKOB COYETAaHHOTO

MOBpeXXAEHNUsl OpraHoB M cucreM - 352 manueHTa
(91,9%). IloaurpaBma Oblaa auarHocTHpoBaHa y 31
rmanyenTa (8,1%).

Tabauya 1 - Ocroxnenus, goisierertvle y nayuenmos ¢ YI'M (edunuurole cayuau)

OcaoxxHeHMe

KoandgecTBo cayuaes

AudQysHbIil OTEeK TOAOBHOTO MO3ra € AMCAOKAI[Meil CTBOAOBBIX CTPYKTYp,

1

BTOPUYHOE TUIIOKCHUIECKOe uieMumdeckoe ropaxenue [THC

CyA0pO>KHBI CUHAPOM

ITocTTpaBMaTtiaecknit nepudepndecKuii mapes ANIeBOro HepBa 1o Xayc-
bpakmany III-1V crenenu B codyeTaHUM C TUIIOAKYy3Uell

[TpaBOCTOPOHHUII ITO3 BEPXHETO BeKa

Cy6l"I/IaAOI/IZ!,HOB " MaKyAspHO€E KpOBOM3AVISIHNIE, MHOJKECTBEHHbBIE
VHTpapeTNHaAbHbIEe KPOBOM3AVISITHIMSL

Anrmnocmasm COCYA0B Ce€TUAaTKIL

OAHOCTOPOHH}H[ CMeNIaHHasI TYTOyXOCTb (KOHAYKTI/IBHa}I u HeﬁpoceHcopHaﬂ

KOMIIOHEHTa)

Anruonarus

Bropuunas kapauonaTus, OpagukapAus 1 apTepuaabHas TUIIePTeH3Ms

IIEeHTpaAbHOIO I'eHe3a

O [ L [ S O e ==Y

4. O0cyxaeHme

PerpocniextusHbll aHaaus 383 cayuyaes YIM vy
AeTell, TOCIUTaAU3NPOBaHHbIX B TedeHmne 2024 roja B
MHoronpoduAbHOM FOPOACKOI 4€TCKOI 00ABHNUIIBI No2
ropojda AcTraHa, TIO3BOAsIeT BBIAEAUTH KAIOUEBbIE
SIUAEMMOAOTMYECKMe ¥ KAMHUKO-XUPYpTrUdecKue
0CODEHHOCTH, BaXKHBIE KaK 451 KAMHITIECKOI ITPaKTUKI,
TaK 1 4451 TpOPUAaKTIIECKOI MeAVITVHBL

IIpeobaasaHne MaaApuMKOB CpeAM IAIlME€HTOB B
HameM uccaeioBannu (64,5 %) cOOTBETCTBYyeT AaHHBIM
MeXAYHapOAHBIX MCCA€J0BaHUI, YKa3bhIBAIOIIUM Ha

604ee BBHICOKYIO ITOABEP>KEHHOCTh MaAb4MKOB TPaBMaM
BCAEACTBME ITOBBIIIIEHHOM cl)msmqecxoﬁ AKTUBHOCTU U
CKAOHHOCTM K PMUCKOBaHHOMY mnosedeHmuio [2,3,10].
Hamboapmast Bo3pacTHast VA3BMMOCTh OTMedeHa ¥
aereit 40 1 roga (50,1%), 49TO, BEpPOSITHO, CBS3AHO C
HEe3PeAOCTbIO TOA0BHOTO Mo3ra -
COAep>KaHMEM BOABI U HEIIOAHON MUeAVHU3alllen,
MOBBIIIAIONIEN €r0 YyBCTBUTEABHOCTh K MeXaHMYeCKUM
BozgericteysiM ipu UMT [11].

BBICOKIVIM

https://doi.org/10.53498/2na72110
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boaee 74% Bcex caydaeB UYepeIrrHO-MO3IOBOIL
TpaBMBI 3apeTUCTPUPOBAHHI Y AeTeil MAaAlle 5 A€eT, 9TO
IoA4epKuBaeT HEOOXOAMMOCTh BHEAPEHIS IIeAeBBIX
NpopUAaKTUIECKUX CTpaTernii B DTOM BO3PacTHOI
rpymie.

OCHOBHBIM MeXaHU3MOM TpaBMBl B JaHHOI
BRIOOpKe OKaszaamch ObToBble mpouciectsus (60,1 %).
Dto cootBeTcTByeT Haba0deHusM Haarbauer-Krupa et
al. (2019), ormerusmmmx, uro y Aereit 0-4 aeT Hauboaee
gacTeiMy TprunHamMyu UMT craHOBATCA MadeHus B
AOMAIITHMX YCAOBMAX, 4YacTO CBs3aHHBIE C MeDeablo,
TBEPABIMU IIOBEPXHOCTSIMHU u npeaMeTaMu
IIOBCEAHEBHOTO 110Ab30BaHMA [12]. YanuHble TpaBMBI U
ATII  BcTpevaancs pexe. OgHako,
coraacHo gaHHeIM Viano et al., (2017) mmenno ATII
Jalrie COIpOBOKAAIOTCA TSIKEABIMY BHYTPUYEPEITHBIMI
MOBPEXAEHMAMIU - TaKUMMU KaK  YIIMOBI
anuddysHoe aKCOHaABbHOE MIOBpeKJeHIe n
BHyTpU4YepeIlHble KPOBOM3AVIIHIA, - YTO yKa3blBaeT Ha
MX BBICOKYIO TpPaBMaTOI€HHOCTh IIO0 CpPaBHEHMUIO C
Apyrumuy mexanuzmamu [13].

B 91,9% caydJaes AVarHOCTMpOBaHa
nsoauposadHas ¢popma UMT, yaire Bcero cpAsaHHas C
OBITOBBIMM TpaBMaMM U XapaKTepHas AAsl 0OImernt
CTPYKTYPHI TOCIIMTaAN3AL NI INoantpasma,
BBISIBAEHHAS y 8,1% aIlI€HTOB, TpeOyeT
MYABTUAVICIIUIIAMHAPHOTO ITOAXOAA, IIOCKOABKY A€TH C
MHO>K€CTBEHHBIM U TpaBMaMI HY>KAaI0TCs B
CIeIVaAM3UPOBAHHON IOMOILIM  AAS  YAYYIIEHMS
ncxoaos [14-16].

AHaAM3 XMPYyPTUIECKOV aKTUBHOCTU BBIABIA, YTO
qale BCETO IPOBOAUANCH KPAaHMODKTOMUY U KOCTHO-
rnaacruyeckue — Tpema"anuu (o 27,3%),  4ro
cootBeTcTBYeT TsKeabM popmam UMT ¢ oObeMHBIMU
BHYTpUYEPEITHBIMU U3MEHEeHUSIMI nan
VMITPEeCCOHHBIMU repe10MaMI. Aoas
KOMOVHIPOBaHHBIX BMeIIaTeAbCTB cocrasmaa 21,2%,
CBIMAETeABCTBYIOIlee O pa3HOOOpa3My KAMHIIECKIX

3HaYNTEAbHO

MO3ra,

CI/ITyaLU/IIZ u HeOGXOAI/IMOCTI/I VHAVBUAYAAbBHOTO
moaxoga K KaXJAoOMy cAyd4alo. EAI/IHI/I‘{HbIe, HO
ITIOKa3aTeAbHbIe onepannu, TaKue KakK

AEKOMITPeCCUBHAs TeMUKPAHUDKTOMUA UAM PEBU3US
OCKOABYATHIX II€peAOMOB, IIOATBEPKAAIOT HaAuuue
TSYKeABIX M KAMHUYECKU CAOXKHBIX CAydaes.

B 99,5% caydaes HabA104aa0Ch yAydllleHUe
COCTOsIHMA, 4TO COOTBETCTByeT JAaHHBIM Eun Jin Ha
(2022), ykaspIBAIOIIMM Ha BBICOKME IIIAaHCHL Ha
©.aronpyATHEIN JICXOA, npu CBOEBPEMEHHOM
HEPOXMPYPTMYECKOM BMeIllaTeAbCTBe M MHTEHCUBHOM
tepanum [17]. /leraasHocTs cocraBmaa Aumib 0,5% (2
MaljMeHTa), CyIIecTBeHHO HIDKe II0 CpaBHEHMIO C
HEKOTOPBIMM CTPaHaMM C HU3KUM U CpeAHNM YPOBHEM
Aoxoaa, rae cMepTHOCTh OT UMT y aereit gocturaer 10-
15% [18].

Ocaoxuennss paspuance y 2,6% THallMeHTOB.
Kpaiine TsKeaAbIM OCAOXKHEHNEM CTal0 pas3BUTHe
andPy3HOTO OTeKa MO3ra C AuCAOKaluell CTBoAa U

TUIIOKCUYECKM-MIIIeM MYeCKIM IIOpa’keHMEeM.
TToao0HbIE caydan TpebyIoT HeMeAAeHHO
VMHTEHCUBHOJ Tepaluy U HepPeAKO IPUBOAIT K

ZeTaabHOMY Mcx0Ay. Taxoke 3aperncTpupoBaHbl cAydan
CYAOPOKHOTO  CHMHApPOMaA, IIOpa’kKeHUs YepeIrHo-
MOBIOBBIX HEPBOB, 0TaAbMOAOTYECKIX HAPYIIIEHNI 1
COMaTUYeCKMX BereTaTUBHBIX paccTpoiicTs. I1oa00HbIM!
CIIEKTP OCAOXKHEHUI COBNajaeT C ONMCAaHHBIMU B
AUTepaType IIOCTTPaBMATUYECKUMM IIPOSBAEHUSIMI,
BKAIOYasl KOTHUTUBHBIE I HEBPOAOTIECKIEe HapyIIIeHNs
[17].

IToaydyenHsle gaHHBIE MOTYT CTaTh B OyAyliem
OCHOBOII AAs1 pa3dpabOTKM permoHaAbHBIX IIPOTOKO/0B,
BHeJPeHII a4 PeCHBIX TPOPUAAKTIIECKNX IIpOrpaMM, a
Tak’ke  apryMeHTOM B 1043y  CTPYKTypPHOTO
YKpeIAeHMsI CUCTeMBbl OKa3aHMsI DKCTPEHHON ITOMOIIN
AETCKOMY HacCeAeHMIO - B YaCTHOCTH, 4Yepe3 co3jaHue
CrenaAM3UPOBaHHBIX IEHTPOB 10 A€UYeHMIO TSIKeABIX
1 KOMOMHMPOBaHHBIX TpaBM. Kpome Toro, B cTpyKType
yUpeXAeHMsl caelyeT CO34aTh CHelraAU3UpOBaHHOe
OTJAeAeHNne AAs BeAeHUsl AeTell C IIOAUTPaBMON AAs
peaamn3anyy KOMILAeKCHOTO MYABTUAVICIIUTLAMHAPHOTO
[10AX0Ja IIPU TSKEABIX U COYeTAaHHBIX ITOBpesKeHUsIX. B
rocAeAyionieM  1leAecooOpa3HO  pasBUTHeE  CeTU
perMoHaAbHBIX IIEHTPOB JEeTCKOV HeNpOTpaBMBbl, a
TaKxke pacipeHnue DIUAEMIOAOTUIECKOTO
Mccae 0BaHII Ha APYyTHe PeTVMOHBI CTPaHBbIL.

Ozpanuverus uccaedosamus

Hacrosiee nccaeAo0BaHMIe nMeeT psA
OTrpaHMYeHNl, CBA3aHHBIX KaK C TeppUTOpUaAbHBIM
0XBaTOM, TaK U C MUHPPaCTPYKTYPHBIMYU OCOOEHHOCTIMU
Bce aanHble OblAM coOpaHbl Ha 0Oase
€AVHCTBEHHOTO HKCTPEHHOTO CTallMOHapa,
00CAy>KIBAIOIIEeTO JeTCKOe HaceleHIe ropoja AcTaHbl,
9TO He I03BOAsIeT IPUMEHNUTD ITOAyJIeHHbIe pe3yAbTaThl
Ha apyrue pernoHsl KasaxcraHa, ocoOeHHO Ha Maable
ropoja ¥ ceaAbCKUe TepPpUTOPUM, TAe AOCTYI K
CrelaAu3MpOBaHHON HepOoXUpPYpPIrUdeckoil IOMOIIN
MOXXeT OBITh CyIIecTBeHHO orpaHmdeH. Kpome Toro,
BRIOOpPKa BKAIOYada MCKAIOUUTEABHO TAaIlMeHTOB C
ymmubaMu TOAOBHOTO MO3ra, YTO OIpaHMYMBaET
BO3MO>KHOCTh PacIpOCTpaHeHNsl MOAYYeHHBIX AaHHBIX
Ha BCIO TIONyASIUIO JeTell C YeperHO-MO3TOBBIMU
TpasMamn. OrpaHudeHNeM JaHHOTO MCCA€AO0BaHMU
TaKxXe SIBASIETCSI MCII0Ab30BaHIE AAHHBIX
uckaounteapHo 3a 2024 r1oa, 9TO 0OOYCAOBAEHO
OTCYTCTBMEM CONOCTaBMMBIX apXMBHBIX JAaHHBIX 3a
HpeAbIAyIINe IePUOABL.

permnoHa.
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5. Be1BOABI
IIposeaeHHOe MccaelOBaHUE, OCHOBaHHOe Ha
aHaau3e 383 caydaes yinba roJ10BHOTO MO3ra y AeTeri,
TOCIUTAaAU3UPOBAHHBIX B MHoronpodpuabHOII
TOPOACKOIT AeTcKol OoapHuIle No2 roposa AcraHa B
Teuenme 2024 r10sa, Aaa0 BO3MOXKHOCTH OIIMCATh
KAIOYeBble 0COOEHHOCTU 4aHHOM KaTeropuy MallyieHTOB.

YcraHOBA€HO, 4YTO  HauMOOABIIMII ~ PUCK  TpaBM
OTMeyvaeTcst y AeTent MAaAIIero BO3pacra,
MIPEeNMYIIEeCTBEHHO MYXXCKOro 1moAa. (OCHOBHBIMU

MexaHusMamy noayderus UMT ABasiOoTcs OBITOBEIE U
yAndHble TpaBMbl, B TO Bpemsa Kak ATII cocraBasior
MEHBIYIO A40410. BoAbImIHCTBO NalMeHTOB 0OPaTUANCE
3a MeAMIIMHCKOM IOMOINBIO B IIepBbIe CYTKM IIOCAe
TpaBMbel. B mogapasmomieM  umcae  caydaes
AVIaTHOCTMPOBAHBI M30AMPOBaHHbIE YIITUOBI 'OJ10BHOTO
MO3ra, He COIIPOBOXKJABINMeECA II0AUTPaBMOM, YTO
00yCA0BI10 OTHOCUTEABHO 0AarOIpPUATHBIN IIPOTHO3: B
99,5 % cayuaes Ha0AI04aA0Ch yAydIlleHUe COCTOSHIA.

Anaauns II0AYy49€HHBIX AaHHBIX YKasbIBaeT Ha
HeO6XO,ZI,I/IMOCTI: pasBuTI HpOCI)I/I/laKTI/I‘IeCKI/IX
/ureparypa

MepOIIPpUATUI Cpeau pOJuUTeAeli, HallpaBACHHBIX Ha
CHIDKEHVe YaCTOTHI OBITOBBIX I YANYIHBIX TPABM, a TaKXKe
Ha Ja/bHelilllee COBepPIIeHCTBOBaHMEe MaplLIPyTHU3alun
U CIIelMaAu3UPOBaHHON MeAVIIMHCKO IIOMOIIN A€TIM
c UMT.

Kondaukr wuHTepecoB. ABTOpPH
3asBAAIOT 00 OTCYTCTBMM KOH(PANKTA UHTEPECOB.

CTaTbn

baarogapHocTh. Bripakaem 0aarogapHoOCTb
accolMMpoBaHHOMY  IIpodpeccopy, PhD  AJK
Jockaauesy 3a HEeOIIeHIMYIO IIOMOIITh "

HACTaBHUYECTBO B XOA€ HAIIMCAHMS CTaThbU.

PDunancuposanme. Hacrosiee nccaesosanHue
BBIITOIHEHO 0e3 11e1eB0ro GpMHaHCHPOBAHNS.
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Acrtana KaaaceiHaarbl 2024 >XbLAbI aypyXaHa¥Fa JKaTKbI3blAFaH OaaaaapabiH Oaccyiiek-Mu
’)KapakaThbl JKafAalaapbIHbIH peTPOCHeKTUBTI TalAaybl

Xucaesa H.P. v, Tyaerenosa A.E. ? batsipxanos E.T.

1 Heitpoxupypr gapirep pe3uaent, ¥ ATTHIK HepOXupyprus opTaasFsl, Acrana, Kaszakcran. E-mail: nazira 2301@mail.ru
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3 Heitpoxupypr gapirep, No2 Kenberiinai kaaaasik 6aaaaap aypyxanacsl, Acrana, Kasakcras. E-mail: byerassyl93@gmail.com

Tyiingeme

bBaccyitex-mu >xapaxaTsl - OyKia aaem OoliblHIIIa Oadadap apachlHAAFBl MYTeAeKTiK IeH ©AiM-XKiTiMHiH Herisri
ceOentepiHiy Oipi OoabInl TaOblaaAbl. basasapaarbsl Gac-MUBIHBIH COFBIAYBI - €pTe AMArHOCTMKAaHBIL, JAep KesiHae
eMJeyJi JKoHe acKblHylap MeH OHBIH CalAapblH a3aliTy MakKcaTblHAa Kayill-katep ¢akropAapblH Oaralayabl KasKeT
eTeTiH OaccylieK-MI >KapaKaTBIHBIH >KIi Ke3JeceTiH Typi. 3epTTey MaKcaTbl: OadaaapAarbl 6ac MUBIHBIH COFBLAYBIHBIH
KAVHUKAABIK-SIMAeMUOAOIVIIABIK epeKIlelikTepin Oaraaay. 3epTrey AcTtaHa KaaacsHBIH No2 KerOeltinai Kaaaablk
6asaaap aypyxanaceiHga 2024 XbpLabI Oac-MM COFBLAYBI AIaTHO3BIMEH aypyxaHara TyckeH 0-gen 17 >xacka geriinri 383
OazaHBIH MeAULIMHAABIK, KY>KaTTaphlH Taljay apKblAbl peTpOCHeKTUBTI-TYCiHAIpMeai sepTTey Xyprisiaai. deprrey
asChlHAA SKBIHBICHI, >Kachl, KapakaT aly MeXaHI3Mi, MeAMIIMHaAbIK KOMeKKe >KYTiHy yaKbIThl, ITOAV>KapaKaTThIH
00AyBI, XUPYPIVIABIK OTa K©AeMi MeH KAMHUKAABIK HOTUKeAep CUSAKTH IapaMeTpaep TadAdaHAbL 3epTTey HOTIDKecl
GoripiHIIa YA 6asasapabig yaeci (64,5%) >koHe KillIKeHTall >KacTarbl OadaaapAblH (5 >kacka eltinri 6aaaaap - 74,9%)
GaceIM eKeHi aHBIKTaaAbl. JKapakar ady MexaHM3MAEpiHiH Herisri Typaepi - TYpMBICTHIK (60,1%) sxone kere (29,5%)
>KapakaTTapbsl. Haykacrapasiy xemmriairi (77,5%) aaramksl Toyaik imiiHge TyckeH. 91,9%-piHAa 6ac-MM COFBLAYBI
HoAVKapakaTcel3 0oAraH. Xupyprusasik ota 11,5% Haykacka Kasket 60a4b1. Haykacrapabi 2,6%-bIHAa acKbIHYAap
Aambiasbl. JKaamsr 99,5% 6asasa HEBPOAOTUAABIK TAIIIIIBLABIKCHI3 CAYBIFBIIL, OH HOTVKere KO JKeTKi3iaai. ©aiM-KiTiM
aedrerii 0,5% kypaapr. Xyprisiaren seprreyje Gaaasapaarbl Gac-MM COFBIAYBI KeOiHe TYPMBICTHIK >KoHe Kellle
>KapaKaTTapbIHBIH caAJapblHaH, acipece KilllkeHTail >KacTarbl Oadadapaa >XKui kes3jeceTiHiH KepceTTi. Koaaitasl ol
HOTIDKeAepAiH 6oAyb epTe MeAUIIMHAABIK KOMEKKe JXXYTiHyiMeH >KoHe Oipre >KypeTiH >KapaKaTTapAblH 00aMaybIHa
GariaaHBICTHL. AABIHFAaH HOTIDKeAep OadasapAblH >KapaKaT aAybIHBIH aAAbIH alyAbl JKoHe aTa-aHadap apacblHJa
aKIapaTThIK-TYCiHAIPY >KYMBICTapPBIH KYIIIeNTY KaskeT eKeHiH KeopceTeai.

Tyiiin cesaep: Oaccyitek-Mu >KapakaTsl, Oadaaap, 0ac-MU COFBLAYHI, TOAV>KapakaT, acKbIHyap.
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Abstract

Traumatic brain injury is a leading cause of morbidity, disability, and mortality in children. Cerebral contusion
is a common form of traumatic brain injury requiring early diagnosis, timely treatment, and risk factor assessment to
reduce complications. Objective: to evaluate the clinical and epidemiological features of cerebral contusions in
children. A retrospective descriptive study was conducted based on the medical records of 383 children aged 0 to 17
years with cerebral contusion, hospitalized at Multidisciplinary City Children’s Hospital No2 in Astana in 2024. The
analysis included sex, age, injury mechanism, time to admission, presence of polytrauma, surgical intervention,
complications, and outcomes. Male patients predominated (64.5%), with 74.9% under the age of 5. The most common
mechanisms were domestic (60.1%) and street-related (29.5%) injuries. Most patients (77.5%) were admitted within 24
hours. In 91.9% of cases, the contusion was isolated. Surgery was required in 11.5% of patients. Complications occurred
in 2.6%. A favorable outcome defined as discharge without neurological deficit was observed in 99.5% of cases. The
mortality rate was 0.5%. Pediatric cerebral contusion most frequently results from domestic and street-related injuries,
especially in early childhood. The high rate of favorable outcomes is linked to early hospitalization and the absence of
associated injuries. These findings emphasize the importance of preventive strategies and parental education to reduce
pediatric trauma.

Keywords: traumatic brain injury, children, cerebral contusion, polytrauma, complications.
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Abstract

Neurodegenerative diseases, once conceptualized primarily as disorders of protein
misfolding and neuronal loss, are increasingly recognized as systemic
immunometabolic syndromes. The traditional view of the brain as an immune-
privileged organ has been overturned by discoveries of glymphatic clearance,
meningeal lymphatics, and direct neuroimmune interfaces, all of which integrate
central and peripheral immunity. Within the brain, microglia emerge as both
guardians and drivers of pathology, with genetic risk factors such as APOE4 and
TREM2 linking innate immune dysfunction to Alzheimer’s and related dementias.
Beyond the CNS, the gut-associated lymphoid tissue (GALT) and microbiome play
pivotal roles in regulating immune tone through microbial metabolites, bile acid
transformations, and vagal neurocircuits. Aging further amplifies this vulnerability
by accelerating immunosenescence and “inflammaging,” compromising synaptic
resilience. Diet and nutrition serve as programmable levers within this brain-
immune-gut axis: dietary fiber, polyphenols, and omega-3 fatty acids promote
immune tolerance and neuroprotection, whereas obesogenic diets exacerbate
neuroinflammation. Emerging therapies—ranging from microbiome-targeted
interventions and GLP-1 receptor agonists to bioelectronic neuromodulation and
immune rejuvenation strategies—underscore the translational potential of this
paradigm. This review synthesizes evidence positioning the brain-immune—-gut axis
as a central determinant of neurodegenerative disease, highlighting how immune
regulation, microbial ecology, and dietary inputs can be harnessed for prevention and
treatment.

Keywords: neurodegenerative diseases, brain, gut, immunity, microbiome, nutrition.

1. From Immune Privilege to Immune Integration

For most of the twentieth century, the brain was
considered immunologically privileged, cordoned off
from peripheral immune surveillance by the blood-
brain barrier (BBB). Early transplantation studies and
clinical observations supported this view: grafts
survived longer in the brain than in peripheral tissues,
and encephalitis was thought to occur only when this
barrier was breached. The CNS was regarded as an
island of neural activity, protected from the volatility of
the immune system [1-6].

This perspective began to shift with the discovery
of immune cells and cytokines in cerebrospinal fluid,
followed by the identification of meningeal lymphatic

vessels and direct bone marrow channels linking skull
and dura. These findings demonstrated that the brain is
not immunologically insulated but instead continuously
interacts with the periphery. Immune cells patrol the
meninges, dendritic cells present antigens draining from
the parenchyma, and microglia act as sentinels within
the CNS itself. The BBB, once conceived as a rigid
fortress, is now recognized as a dynamic regulatory
interface, allowing selective exchange of cytokines,
chemokines, and metabolites that influence both brain
and immune homeostasis [7-17].

The consequence of this reconceptualization is
profound. Rather than being an immunologically

Kaz | Clin NeuSci. 2025, 78 (4)
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exempt organ, the brain is embedded in a systemic
immune network. This shift reframes neurodegenerative

2. Microglia: Sentinels and Saboteurs

Microglia, the brain’s resident macrophages,
exemplify this dual role. In development, they sculpt
synaptic connections through pruning and trophic
support. In adulthood, they respond to pathogens,
injury, and aberrant protein aggregates. Yet with aging
and genetic susceptibility, microglia can transition into
pathogenic Lipid-droplet-accumulating
microglia secrete pro-inflammatory cytokines, generate
species, and
inappropriately, accelerating cognitive decline [18-24].

states.

reactive oxygen engulf synapses
Genetic evidence underscores their centrality.
Variants in TREM2, APOE, CD33, and other immune-

related genes consistently emerge in genome-wide

4. The Gut-Brain-Immune Axis

Parallel to advances in CNS immunology has been
the recognition of the gut as a central regulator of brain
health. The gut-associated lymphoid tissue (GALT) is
the largest immune organ in the body, containing
Peyer’s patches, mesenteric lymph nodes, and lamina
propria immune cells. It orchestrates systemic
inflammatory tone and shapes the pool of lymphocytes
capable of migrating to the brain. The permeability of the
intestinal barrier, often disrupted in dysbiosis or
systemic disease, influences the degree to which
microbial antigens and metabolites enter circulation and
reach the CNS [31-38].

The microbiome adds another dimension. Microbes
generate short-chain fatty acids (SCFAs), bile acid

diseases: not as isolated neuronal catastrophes, but as
disorders shaped by maladaptive immune responses.

association studies of Alzheimer’s disease. The APOE4
allele in particular rewires microglial metabolism,
amplifying inflammatory responses to amyloid and tau,
and impairing phagocytic clearance. These immune
pathways appear not merely correlative but causal,
suggesting that modulating microglial activation could
alter disease trajectory [25-30].

The broader implication is that microglia are not
passive bystanders to proteinopathy but
participants in the progression of neurodegeneration.

active

Understanding the molecular switches that tip them
from protective to pathogenic states is now a major
frontier in neuroimmunology.

derivatives, tryptophan metabolites, and
lipopolysaccharides, all of which have
immunomodulatory effects. SCFAs like butyrate

enhance regulatory T cell activity and dampen
microglial activation. Conversely, bacterial amyloids
and endotoxins can prime microglia toward pro-
inflammatory states. Preclinical models show that
depletion of gut bacteria alters amyloid deposition,
synaptic plasticity, and even motor behaviors. The gut
thus functions as both a training ground and amplifier
of immune signals that ultimately impact brain
physiology [39-47].

5. Neural Circuits and the Inflammatory Reflex

The gut-brain dialogue is not confined to
metabolites. Neural circuits, particularly through the
vagus nerve, provide a bi-directional channel linking
intestinal ~ signals to brainstem nuclei. This
“inflammatory reflex” regulates systemic cytokine
production, acting as a neural brake on immune
overactivation. Stimulation of vagal pathways can
suppress tumor necrosis factor release, improve
outcomes in inflammatory bowel disease, and
modulate microglial activity in the CNS [48-54].

The enteric nervous system (ENS), sometimes
called the “second brain,” also mediates local
integration of dietary and microbial inputs.

6. Diet as a Programmable Input

Diet represents one of the most powerful and
modifiable levers influencing the gut-immune-brain
axis. Population studies consistently demonstrate that
adherence to Mediterranean and MIND diets correlates

Enteroendocrine cells detect microbial metabolites and
relay information to both ENS neurons and vagal
afferents. Recent studies demonstrate that microbial
metabolites can even influence motivation to exercise
by activating gut-to-brain sensory circuits. This
highlights the surprising breadth of influence the gut-
brain-immune axis exerts, extending from immune
tone to behavior [55-58].

Together, these findings depict a complex multi-
layered network: immune signals, microbial
metabolites, and neural reflexes collectively shape the
brain’s inflammatory environment and resilience
against degeneration.

with reduced risk of cognitive decline and Alzheimer’s
disease. These patterns emphasize plant-based foods,
fiber, polyphenols, and omega-3 fatty acids, while
minimizing processed sugars and saturated fats [59-68].
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Mechanistic studies provide explanatory pathways.
Dietary fiber fuels microbial fermentation into SCFAs,
which in turn regulate T cell differentiation and maintain
BBB integrity. Polyphenols from berries, tea, and cocoa
modulate NF-kB signaling and enrich microbial taxa
associated with anti-inflammatory profiles. Omega-3
fatty acids enhance synaptic function, resolve
inflammation through specialized lipid mediators, and
counteract microglial overactivation. Caloric restriction
and intermittent fasting further reprogram immune

7. Therapeutic Frontiers

The convergence of neuroimmunology and
microbiome science has inspired new therapeutic
strategies. Microbiome-directed
probiotics, prebiotics, synbiotics, and postbiotics—are
being tested for their ability to reshape microbial ecology
and modulate neuroinflammation. Early-phase trials
show modest cognitive benefits, though mechanistic
clarity is still developing [80-86].

Pharmacologic approaches are advancing rapidly.
GLP-1 receptor agonists, initially developed for diabetes,
have shown neuroprotective effects in Alzheimer’s and
Parkinson’s trials, likely via anti-inflammatory and
metabolic pathways. Biologics targeting specific

interventions —

8. Conclusion

The accumulated evidence dismantles the notion of
the brain as an immunologically isolated organ. Instead,
the CNS exists within a dynamic network of immune
surveillance, microbial signaling, and metabolic
regulation. Neurodegeneration emerges not as a linear
cascade of protein misfolding, but as a systems-level
failure of immune regulation, influenced by aging,
genetics, and environment.

The gut microbiome and diet stand out as key
modulators within this network. They not only provide
mechanistic insight but also represent actionable
therapeutic levers. Interventions that harmonize brain—
immune communication—whether through dietary
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HellpoJAereHepaTMUBTI aypyaapra JKaHa KbIpbIHaH Kapay
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Tyiingeme

HeripoaerenepatusTi aypyaap OypbIHBIpaKTa aKybI3ABIH VIOBIHAAFBI OY3BIABICTapBl >KoHe HelpoHAapAbIH
SKOMBIAYBI peTiHAe KapacThIpbLAFaHMeH, OyTiHAe >KyleAik MMMYHABIK-3aT aAMacyAblK CHHAPOM peTiHAe >Kui
TaHbIAYAd. MUABIH MMMYHABIK apTHIKIIBIABIKKA M€ OpraH peTiHAeri Ad9cTypAai TyciHiri ramgaTThIK KAMPEHCTIH,
MeHIHreaAbAsl AuM@a XXYIieciHiH, coHAall-aK, OpPTaABIK >KoHe NepudepusaAblK UMMYHUTETTI GipikTipeTiH Tikeaeit
HEeVIPOMMMYHABIK, MHTep(elCcTepAiH alllblAybIHaH KelliH TepicKe MIBIFapbLAABL. MMga MUKPOTAMS I1aTOAOTVISIHBIH
KOpFayIIBICE poAiHJe Ae, KO3FayIIIbI K1l peTiHae apekeT eTeai. Aa APOE4 sxone TREM2 cusAKTBI reHeTUKAABIK Kayill
akTOopaapsl UMMYHABIK >XYylie KbI3MeTiHiH Tya O6iTkeH Oy3bLABICEIH AABLITEIMEpP aypyhl KoHe OHbIMEH Oali1aHbICTHI
AeMeHIusAMeH Oariaansicteipaabl. OJKOK-Hen Gacka, imexrieH OaifaaHBICTBI AMMQOUATHL TiH >K9HE MUKPOOMOM
MMKPOOTBIK METaOOANTTEP, OT KBIIIKBLABIHBIH TpaHCPOPMaIIMIChI )K9HE Baryc XYIike Tis0eKTepi apKblAbl IMMYHABIK
TOHYCTHI peTTey/e MaHbI3AbI Pea aTkapaabl. KapTao MMMYHABIK XKoHe «KaObIHyaH 00AFaH KapTalogbl» KeAeAAeTy
apKbIABl aTaAMBIII OCaAABIKTBI OJaH 9pi KYIIeWTiIl, CMHaNTUKaAbIK TO3iMAiZiKTi TemeHJeTeai. Jmera >KoHe
TaMaKTaHy «MM-UMMYHABIK >Kylie-illlek» eci immiHge OackapblaaThIH phluartap peTiHAe oapekeT eTeai. TaramMAbIK
TaAIIBIKTap, rnoaudenoasap >xoHe Omera-3 Mail KbIIIKbIAAaPBl MMMYHABIK TO3IMAiAiK IIeH HepPOIPOTEKIVISHBI
KylIeiTeai, aa ceMi3AikKe aAbIll KeAeTiH TaMaKTaHy ypdici HelipokaObIHyABI Ky1IeliTedi. MukpoOmnomMFa GaFpITTaAFaH
apaaacyaap mMeH GLP-1 pelennTtopaapblHBIH aroHucrepiHeH Oacram, OMO®A€KTPOHABI HEPOMOAYASILINSFa >KoHe
MMMYHABIK >KacapTy cTpaTerusdapblHa JeiiHri >kaHa eM >K0AJ4apbl OChl IapajuUrMaHBl ToXipnOeaik KoaAdaHY
aaeyeTiH kepcerei. bya moay «Mu-uMMYHABIK-illIeK» ©CiH HellpoJereHepaTUBTi aypyaapAblH OpTaAbIK, KO3FayIIIbl
KYyLIi peTiHAe KepceTeTiH Ad1eAjepAi KOPHITHIHABLAAABL, COHBIMEH KaTap, MMMYHABIK peTTeyai, MUKPOOTHIK
DKOJOIVISIHBI KoHe AueTaAbIK paKTopAapAbl aAAbIH a1y MeH eMAey YILiH Kalail MaiijalaHyra 00AaTHIHBIH TalAaiAbl.

TyiiiH cesaep: HeliposereHepaTUBTI aypyaap, MU, illleK, UMMYHHUTET, MUKPOOMOM, TaMaKTaHYy.
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Pe3ome

HeripoaerenepatusHble 3a0o0/eBaHMsI, paHee paccMaTpuBaBIIMecs HPEUMYIeCTBeHHO KaK HapyIIeHMs
CcBOpauMBaHUsA OeAKOB 1 IMOeAb HEMPOHOB, BCe 4Yallle IPU3HAIOTCI CUCTEMHBIMU VMMMYHOMETaO0OAMIeCKIMU
cuHApoMamu. TpasuIoOHHOe IIpejcTaBAeHIEe O TOAOBHOM MO3re Kak o0 OpraHe C MMMYHOIIPUBIAETMPOBAHHBIM
CTaTycoM OBIA0 OMPOBEPTHYTO OTKPHITUAMY IAMPATUIECKOTO KAVPEHCa, MEHIHTeaAbHON ANM(PATIIeCKON CIICTEMBI
U IPSIMBIX HEMPOVMMYHHBIX MHTep]elicoB, KOTOPbIe MHTETPUPYIOT IIeHTPAAbHBINA U ITepudepudIecKii UMMYHUTET.
B roaoBHOM MO3re MUKpOIAMs BBICTyIIaeT KakK B pOAM 3alIUTHMUKOB, TaK U B POAU ABVIKYIIMUX CUA MaTOAOTMM. A
reHeTdeckye gpakropsl pucka, Takue Kak APOE4 1 TREM?2, cBs3biBaioT AMICPYHKINIO BPOKAEHHOTO MMMYHITETA C
0oae3HpI0 AapureiiMepa U CBA3aHHBIMU C Heil JeMeHuuamu. 3a npededamu [IHC aummdonanas TkaHs,
accoIMMpoOBaHHasl C KUIIEYHNKOM ¥ MUKPOOMOMOM, UTPalOT KAIOYEBYIO POAb B PeryAsiiyy MMMYHHOTO TOHYycCa
IIOCPeACTBOM MUKPOOHBIX MeTab0AUTOB, TpaHcPOpMaImMil >KeAUHBIX KICAOT M BaryCHBIX HEMPOHHBIX IIeIell.
Crapenne eme 004bIlle YCUAMBAET BTy VA3BUMOCTH, YCKOPSSI UMMYHOCTapeHIe 1 «BOCIIaANTeAbHOE CTapeHIe», 9TO
CHIKaeT CMHAIITUYeCcKyIO YCTOMYMBOCTD. JueTa U IMuTaHMue BHICTYHAIOT B KauyecTBe IIpOrpaMMUPYEMBIX PhIJaroB B
paMKax ocu «MO3r-MMMYHUTET-KUIIIEUHNK»: IIMIIEBble BOJAOKHa, IoAndeHoasl M Omera-3 >KMpHBIE KUCAOTHI
CITOCOOCTBYIOT MMMYHHOJ TO/AE€PaHTHOCTU M HeMPONPOTEKIINY, TOTAa KaK AMeThbl, CIIOCOOCTBYIOIIME OXXMPEHUIO,
yCyTyOAsI0T HelipoBocnadeHne. HoBble MeTOABI AedeHNMsI — OT BMeIlaTeAbCTB, HaIlpaBA€HHBIX Ha MMKpPOOVIOM,
aroHncros perentopos GLP-1 40 O01109AeKTPOHHON HEeMPOMOAYASIIIUN ¥ CTpaTeTnil OMOAOXKEeHNST IMMYyHHUTeTa —
IIOAYepKUBAIOT IIOTeHI[MaA MPUMEHEHNs STOM MTapaAUTMBI Ha IpakTuke. B »ToM 0630pe 00OOMIAIOTCA AaHHEIE,
MO3UIIMOHUpPYIOImNe Och «MO3I-UMMYHUTET-KUIIIEYHNK» KaK I[eHTpaAbHOro pakropa HelpoJereHepaTHBHbBIX
3a00/€eBaHNIt, U TOAYEPKUBAETCA, KaK MIMMYHHAsI peryAAnus, MUKpOOHas DKOAOTY U ueTndecKue GpakTOPBl MOTYT
OBITH UCII0Ab30BAHbI AA51 TPOPUAAKTUKY Y A€UEHIS.

KaloueBble caoBa: HelipojereHepaTubHble 3a0oJeBaHMs, MO3I, KUIIEYHNMK, MMMYHNTET, MUKpPOOMOM,
OuTaHue.
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Abstract

Seizure manifestations in epilepsy are heterogeneous, and lesions are often not
clearly visualized even with multiple imaging modalities, which makes precise
diagnosis challenging. Electrophysiological assessment using
electroencephalography (EEG) is essential for localizing the epileptogenic focus;
commonly used markers include preictal and ictal EEG changes and interictal
spikes. However, these markers have limitations: they are not assessable when
seizures do not occur, they may include normal brain activity, and some features
can only be observed with invasive intracranial electrodes. Recent advances have
digitized EEG data and enabled multifaceted interpretation through mathematical
and computational approaches. We are implementing precision epilepsy surgery
guided by rigorous focus evaluation that leverages digital technologies applied to
EEG data. This article reviews our research to date on the development and
application of these techniques.

Keywords: digital technology, EEG, epilepsy, gamma oscillation regularity,

neurosurgery.

1. Excitation-Inhibition Balance in Epileptic EEG

Spike-and-wave complexes in focal epilepsy
consist of a spike that often contains high-frequency
oscillations (HFOs) followed by a post-spike slow wave
(PSS). HFOs are associated with excitatory epileptic
activity, whereas the PSS reflects inhibitory processes.
Clarifying the spatiotemporal relationship between
spike-associated HFOs and PSSs in patients with focal
cortical dysplasia (FCD) type II may elucidate the
excitation—inhibition balance in epileptic EEG. We
analyzed intracranial EEG recordings from 10 patients
with FCD type II. For each electrode site we computed
the power of HFOs and PSSs and compared these
measures across three regions: the seizure-onset zone
(50OZ), resected cortex outside the SOZ, and non-
resected cortex. Comparisons were performed for
interictal period and the immediate preictal period using
Spearman’s rank correlation and simple linear
regression to assess the relationship between HFO
power and PSS power. A total of 1,614 HFO-PSS events

were analyzed. During interictal periods, HFO and PSS
power showed significant positive correlations across all
regions: SOZ r=0.568; resected non-SOZ r=0.700; non-
resected cortex r=0.320. In the preictal period the
correlation in the SOZ markedly decreased (r=0.149),
whereas correlations in the resected non-SOZ (r=0.704)
and non-resected cortex (r=0.346) were essentially
unchanged. The regression slope (PSS power / HFO
power) decreased in the SOZ from 0.349 to 0.051, while
it increased in the resected non-SOZ from 0.534 to 0.734
and in non-resected cortex from 0.267 to 0.435 (Figure 1)
[1]. Supplementary analyses showed that the change in
regression slope became apparent approximately 1
minute before seizure onset [2] and those dynamic
alterations of PSS occurred from the interictal to the
preictal state [3]. These findings indicate a relative
reduction of PSS power in the SOZ immediately before
seizures, consistent with a transient loss of inhibitory
control preceding seizure initiation. Conversely, during
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interictal periods the SOZ may exhibit stronger
inhibitory activity than surrounding normal cortex. This
preserved interictal inhibition could serve as a marker
for focal localization if it can be reliably detected.
Motivated by these results, we proceeded to develop

Interictal period

methods to visualize interictal inhibitory strength to
improve localization of the epileptogenic focus for
precision surgical planning.

Preictal period
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Figure 1 - Correlation analysis between HFO power and PSS power across regions during interictal and preictal periods.
In the interictal state, HFO and PSS power showed significant positive correlations in all regions, whereas the
correlation in the seizure onset zone (SOZ) markedly diminished in the immediate preictal period. The simple linear regression
slope (PSS power | HFO power) decreased only in the SOZ. Spearman’s rank correlation coefficient (r) and regression slope (m)
are indicated on the panels. Adapted from Reference 1

2. Gamma Oscillation Regularity (GOR) Analysis for Visualizing the Epileptogenic Focus

Gamma oscillations in focal epilepsy are linked to
locally synchronized neuronal activity involved in
inhibitory control, [4] and the rhythmicity of EEG
oscillations that include gamma has been shown to
correlate with local neuronal synchrony [5]. Based on
these findings, we hypothesized that local neuronal
synchrony —the principal component of interictal
inhibitory strength—could be detected as changes in
GOR. We applied multiscale entropy analysis, a method
that quantifies signal regularity across arbitrary
frequency bands, to intracranial EEG recorded from 13
patients with FCD type II. We quantified GOR at each
electrode over interictal, preictal, and ictal epochs and
examined characteristic spatiotemporal patterns. In an
expanded cohort of 13 patients who achieved
postoperative seizure freedom, we analyzed data from
1,164 intracranial electrodes to evaluate GOR
quantitatively. Entropy values were used as the metric

of regularity (lower entropy indicates greater
regularity). For each case, entropy values were
converted to Z-scores for three regions: the seizure-onset
zone (SOZ), resected cortex outside the SOZ, and
non-resected cortex. Receiver operating characteristic
analysis produced cutoff Z values, sensitivity,
specificity, and area under the curve (AUC) for each
region. We observed distinctive spatiotemporal changes
in GOR. During interictal periods, GOR was
significantly higher in the SOZ compared with
surrounding regions. In the immediate preictal period,
GOR in the SOZ decreased toward levels similar to
adjacent cortex. During seizures, GOR increased broadly
across both SOZ and non-SOZ regions (Figure 2) [6].
Quantitative analysis yielded the following diagnostic
performance for detecting the SOZ during interictal
periods: a cutoff Z <-2.09 produced 100% sensitivity and
97.1% specificity with AUC =0.992 + 0.002. For detecting
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resected non-SOZ cortex, a cutoff Z < -0.12 yielded
sensitivity 54.2%, specificity 73.8%, AUC = 0.673 + 0.019.
For non-resected cortex, a cutoff Z > -0.11 yielded
sensitivity 73.8%, specificity 54.2%, AUC = 0.673 + 0.019.
These results indicate that elevated GOR during
interictal periods is a statistically robust marker of the
epileptogenic focus [7]. For planning resections in
cortical dysplasia type II, we implant subdural electrode
grids that include sufficient adjacent normal cortex,

Interictal

502

Epileptogenic
focus

§0z

Reseoted
cortex

perform EEG acquisition, and compute gamma-band
regularity. Regions with initial Z < -1 are considered
candidates for resection. After an initial resection, we
repeat EEG recording and gamma-regularity analysis on
the resection margin and combine these findings with
other electrophysiological data. Additional resection is
considered for areas that continue to show Z < -1,
enabling fine-tuning of the resection extent.

Preictal Ictal high

Figure 1 - Spatiotemporal changes of GOR from interictal to ictal epochs.

Upper panels: During the interictal period, GOR is significantly elevated around the seizure onset region; in the
immediate preictal period the reqularity in the SOZ declines to levels similar to surrounding cortex; during the ictal period
gamma regularity increases widely, including outside the SOZ. Lower panels: Visualization of temporal and spatial changes in
entropy values (reflecting GOR) derived from intracranial EEG in a patient with FCD type II. Lower entropy denotes higher
GOR. Adapted from Reference 6

3. Application of GOR Analysis to Epilepsy Surgery

GOR was evaluated as a potential intraoperative
marker for localizing epileptogenic tissue in patients
with drug-resistant focal epilepsy related to cavernous
malformations. Extended resection that includes the
lesion, surrounding hemosiderin-stained cortex, and
adjacent epileptogenic zones is known to improve
postoperative seizure control, but clear intraoperative
correlates of these pathological regions have been
lacking. In six patients with cavernous malformations,
we computed intraoperative EEG GOR from cortical
recordings. GOR maps were inspected with respect to
the lesion, adjacent hemosiderin-stained cortex,
hippocampus when involved, and the surgical resection
plan. High GOR co-localized with pathological
hemosiderin deposition in four cases. In two

temporal-lobe cases, elevated GOR was observed in both
the hippocampus and the lesion. Some cases showed no
overt epileptiform waveforms on intraoperative
electrocorticography, yet the regions of elevated GOR
were resected in all six patients. Postoperatively, all
patients achieved seizure freedom [8]. These findings
suggest that intraoperative GOR can identify
epileptogenic  cortex associated with cavernous
malformations and hemosiderin staining, including
areas that lack clear conventional epileptiform
discharges. Elevated intraoperative GOR thus has
potential as a novel surgical marker to guide tailored
resections and improve seizure outcomes.
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4. Utility of GOR Analysis in MRI Negative Temporal Lobe Epilepsy

In temporal lobe epilepsy without any structural
abnormality on MRI, traditional preoperative
investigations often fail to predict seizure lateralization
or precise localization. These patients typically require
prolonged video EEG monitoring and invasive
intracranial electrode evaluation to identify the
epileptogenic focus. We applied preoperative high
density scalp EEG to compute interictal GOR and
assessed whether GOR could indicate seizure
lateralization and focus localization  without
intracranial monitoring. Interictal GOR maps derived
from high density EEG consistently matched
intraoperative cortical GOR measurements and
provided more detailed lateralization and localization

information (Figure 3) [9]. These results indicate that
noninvasive high density EEG GOR analysis can
contribute to lateralizing and localizing the
epileptogenic focus in MRI negative temporal lobe
epilepsy, potentially reducing the need for invasive
monitoring and its associated complications.
Traditional epilepsy surgery has steadily advanced
through decades of research focused on accurately
identifying foci in MRI negative cases. Precision
epilepsy surgery, as advocated here, leverages digital
signal methods such as GOR analysis to estimate focus
localization with high accuracy in MRI negative
patients and to define resection margins more precisely.

Livv E—— o g

Figure 3 - Representative findings in an MRI negative temporal lobe epilepsy case.
(A) Preoperative MRI shows no overt structural abnormality.
(B) Interictal GOR map computed from 256 channel high density scalp EEG demonstrates a focal high GOR region in
the right medial temporal area.
(C) Interictal magnetoencephalography localizes spike sources to bilateral medial temporal regions.
(D) Iomazenil SPECT shows reduced uptake in the right medial temporal region.
(E) Intraoperative EEG reveals spikes across all hippocampal contacts
(F) Intraoperative GOR analysis identifies significant high GOR in the posterior body and tail of the hippocampus
(electrodes #3 and #4; red dashed circles), which were resected; the patient achieved postoperative seizure freedom. Adapted from
Reference 9

5. Visualization of Ictal Networks by GOR Correlation Analysis

Accurate localization of the epileptogenic focus in
focal epilepsy is challenging when seizures spread
rapidly within cortex or when structural lesions are
absent. Lesions near the motor cortex or within the

temporal lobe are especially difficult to evaluate using
conventional imaging and semiology alone. We
therefore examined whether correlation analysis of GOR
from cortical EEG can reveal ictal network connections
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that inform surgical planning. In a patient with a lateral
temporal malformation but without
hippocampal structural abnormality, intraoperative
GOR correlation analysis identified elevated GOR in
both the lateral temporal region and the hippocampus,
and demonstrated functional linkage between them as
an ictal network. After limited resection of the lateral
temporal cortex and the cavernoma, elevated GOR
persisted in the hippocampus; subsequent addition of
hippocampal transection abolished the GOR
abnormality and the patient achieved postoperative
seizure freedom (Figure 4) [10]. In a focal motor epilepsy
patient with a low-grade glioma adjacent to the primary
motor cortex, ictal intracranial EEG GOR correlation
analysis revealed elevated GOR in the supplementary
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motor area and a network connection with the primary
motor cortex. Resection of both the tumor and the high
GOR supplementary motor region resulted in seizure
freedom without neurological deficit [10]. GOR analysis
not only localizes epileptogenic foci but, when combined
with correlation mapping, visualizes ictal networks that
may extend beyond the primary lesion. This capability is
particularly valuable for complex pathologies that elude
conventional diagnostics and enables real time
intraoperative  assessment. GOR based network
mapping therefore represents a powerful tool to support
precision epilepsy surgery by guiding targeted
resections of functionally connected epileptogenic
cortex.

After hippocampal transection
cortex and the cavernoma

O 0~ U W

—
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Figure 4 - Intraoperative application of GOR correlation analysis for visualization of ictal networks.

Upper panels: A patient with a lateral temporal cavernous malformation without hippocampal structural abnormality.
Intraoperative GOR correlation mapping revealed elevated GOR in both the lateral temporal cortex and the hippocampus,
demonstrating their linkage as an ictal network. After limited resection of the lateral temporal cortex and cavernoma, high GOR
persisted in the hippocampus; subsequent hippocampal transection abolished the high-GOR signal and the patient became
seizure free. Lower panels: Representative intraoperative electrocorticography. The top eight channels correspond to a 2x4
subdural grid over the lateral temporal cortex; the bottom four channels are a 1x4 subdural strip in the hippocampus. Prior to
resection, synchronous spikes involving both lateral temporal cortex and hippocampus (downward arrows) and
hippocampus-only spikes (upward arrows) are shown. After resection of the lateral temporal focus and cavernoma, lateral
temporal spikes disappeared while hippocampal spikes persisted; these disappeared after additional hippocampal transection.
Adapted from Reference 10

7. Noninvasive GOR Analysis Using Scalp EEG

Accurate preoperative localization of the
epileptogenic focus is essential to maximize the benefits
of epilepsy surgery. We evaluated whether gamma band
regularity (GOR) analysis can be applied noninvasively
using high density scalp EEG to identify epileptogenic
regions and to support presurgical decision making. We
studied 21 patients with drug resistant focal epilepsy.

For each patient, GOR was computed from 20 second
interictal epochs recorded with high density scalp EEG.
GOR derived localization was compared with
conventional presurgical localization methods and with
postoperative seizure outcomes. In a separate analysis,
five focal epilepsy patients were examined to assess
GOR changes in scalp EEG before and after antiepileptic
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drug (AED) administration. Finally, we applied scalp
EEG GOR analysis to a case cohort originally diagnosed
with alcohol related paroxysmal events to search for
latent epileptogenic foci. High GOR regions were
identified in all 21 patients and were included in the
surgical resections; all 21 patients became seizure free
after surgery. Concordance between high density scalp
EGG GOR and spike source estimation was complete in
10 cases, partial in 8, and discordant in 3. Concordance
with iomazenil SPECT was complete in 8 cases, partial
in 11, and discordant in 2. In four MRI negative temporal
lobe epilepsy cases, scalp GOR effectively identified
focal lateralization and localization.11) In the AED
response study (n = 5), focal high GOR regions that
matched lesion location or clinical semiology were
present before drug administration and disappeared in
all patients after effective AED treatment, paralleling
clinical improvement [12]. In cases initially labeled as
alcohol related events, scalp GOR analysis revealed
localized high GOR regions; subsequent introduction of
AED therapy led to good seizure control [13]. GOR
analysis applied to short epochs of high-density scalp

8. Conclusion

Advances in EEG analysis using GOR have
enabled more precise localization of epileptogenic foci,
laying an emerging foundation for precision epilepsy
surgery driven by individualized care. As lesions
become better visualized, surgical strategies must
prioritize maximal preservation of surrounding normal
cortex, which in turn demands higher levels of surgical
skill and more advanced training programs for
operators.

EEG reliably identifies candidate epileptogenic regions
in a majority of cases and demonstrates strong
agreement with established localization methods in
many patients. The disappearance of high GOR regions
after effective AED therapy suggests that scalp GOR can
quantify pharmacologic response. Detection of latent
high GOR foci in patients misclassified with alcohol
related events indicates utility for uncovering occult
epilepsy. Scalp EEG GOR analysis is a promising
noninvasive, high throughput presurgical localization
tool that can:

* Support lateralization and localization in MRI
negative cases;

* Reduce the need for
monitoring in selected patients;
* Provide an objective measure of AED efficacy;

¢ Aid identification of occult epileptogenic foci in
diagnostically ambiguous cases.

Incorporation of scalp GOR mapping into the
presurgical workflow may improve patient selection,
streamline evaluation, and contribute to Precision
epilepsy surgery planning.

invasive intracranial

To convey lesion location and extent clearly to
patients and multidisciplinary teams, intuitive three-
dimensional visualization tools are required. To meet
this need, we are developing a real time stereoscopic
visualization pipeline that leverages artificial
intelligence for monocular depth estimation and spatial
reconstruction, enabling rich stereoscopic presentation
from single view operative images (Figure 5) [14].

Figure 5 - Al assisted stereoscopic visualization technology.

A custom Al pipeline performs real time monocular depth estimation and spatial reconstruction to generate a stereoscopic

view that conveys intuitive three-dimensional information of the cortical surface. The projected 3D brain surface shows the

planned resection area in red
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Broader clinical adoption will require algorithm
generalization through multi center, multi case
validation and a flexible analysis framework that
accommodates diverse pathologies, age groups, and
EEG recording conditions. Equally important is the
design of adaptive, user centric interfaces that present
information intuitively to surgeons, educators, and
patients. Addressing these technical and operational
challenges will involve closer collaboration with clinical
teams and integrated hardware-software platform

clinical applicability and advance truly individualized
precision epilepsy surgery.
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Tyiingeme

DnuaencusHBIH ycTaMa Ke3iHaeTi KepiHicTepi reTeporeHai, aa 3akbIMAaHy OIIaKTaphl KOIl JKaFAaliga apTypai
OeliHesey  oJicTepiMeH Je  Hamlap KepiHedi  >KeHe 424  AMarHOCTMKaJlayAbl — KMBIHAATa  Tyceai.
DaexrposHuedasorpadpuans (O3) KoagaHa OTHIPEII, A1eKTPOPU3NOAOTMAABIK OaFralay SINMAENTOTeHAIK OIIaKThI
aHBIKTayY YIIiH eTe MaHbI3Abl. JK1i KOA4aHBIAaTBIH MapKepAepre IIpenKTaabAbl >)KoHe UKTaabAbl DI e3repicTepi >koHe
MHTepUKTaAbAbl IIBIHAAP >KaTaabl. JereHMeH, Oya MapkepaepAiH IeKkTeyaepi Oap: oaapabl ycramadap 6oaMaraH
Ke3Je OaFasay MYMKiH eMec, odap KaAbIITBI MM OeACeHAiAiriH KaMTybl MYMKiH, aa KelOip epekineaikTepai Tex
MHBa3MBTI Oaccyliekimmigik »aekTpogTapMeH faHa Oalikayra ©Ooaaabl. CoHfpl >keTicTikrep O30I gepekrepiH
undpaaHAbBIPyFa MYMKIHAIK Oepai >KoHe MaTeMaTUKAaABIK >KoHe ecellTey TaciAdepiH KOAJaHa OTHIPHII, KOIl KbIPALI
TyciHAipyAi KaMTaMach3 eTTi. bis D3I gepekrepiHe K0AAaHBLAATBIH CAaHABIK, TEXHOAOTUAAAPABI KOAAaHa OTHIPHIII,
3aKbIMAAHYABl MYKMAT OaFaay¥a HeridgeAreH, SIIMAETICUSIHBIH 494A1AiTi JKOFapbl XUPYPIVSICBHIH JKYPTi3yAiH aAFaIIKbl
OacTtamanipickl 00ABII TaOblAaMBI3. bya Makadasa aTaaAMBIII a4icTepai a3ipaey >koHe KoAaaHy OONbIHIINA OYTiHTi
KYHTe JeliiHIi 3epTTeyaep KapacThlpblaajbl.

Tyiiina ce3aep: caHabIK TexHOAOTM:A, DO, srmaencus, raMMa-tepoeaicTepAiH TYPaKThIABIFbI, HEMPOXUPYPIU.
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Showa; mpogeccop, otaeaenne Heripoxupypruu, boasania Meauiuackoro yunsepcutera Showa, Tokuo, SIronst.
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Pes3iome

[IpostBAeHNs ®HmMAencuy Ipy IPUCTyIaX TeTepOTeHHEDl, a OJary Iopa’keHMs 4acTo I1A10X0 BU3YaAU3UPYIOTCA
AakKe IIpM UCIOAL3OBAaHMM Pa3AMIHBIX MeTOAOB BM3yaAM3aliuy, 49TO 3aTpyJHsAeT TOYHYIO AMarHOCTUKY.
DaexTpodusnosornueckast oleHKa C IIOMOIIBIO AeKTposHIedasorpadpum (DII) HeobXoAUMa A4S AOKaAU3ALIUU
SMMAeNTOreHHOTro o4dara. OOBIYHO MCI0Ab3yeMble MapKephbl BKAIOUAIOT MperKTaabHble U MKTaAbHbIe u3MeHeHMs1 DOI
U Me>XMKTaAbHBIe craiiku. OAHaKo 5T MapKephl MMEIOT OTpaHMYeHNs: VX HEBO3MOXKHO OLIeHUTh, KOT4a MPUCTYIIbI
OTCYTCTBYIOT, OHM MOTYT BKAIOYaTh HOPMaAbHYIO aKTMBHOCTb MO3Ia, a HEKOTOphle OCOOEHHOCTM MOKHO Ha0AI0AaTh
TOABKO C IIOMOIIBIO MHBA3UBHBIX BHYTPMUYEPEIHBIX DAeKTpoaos. HegaBHMe gocTiKeHNMA MO3BOAMAN OLUPOBATh
Aanaple DOl 1 obecrieunTs MHOTOTPAaHHYIO MHTEPIIPeTAIIMIO C IIOMOIINBIO MaTeMaTHYeCKMX I BBIYMCAMTEABHBIX
oaxo40B. Mbl BHeApseM BBICOKOTOUHYIO XMPYPIMIO BINMAEIICUM, OCHOBaHHYIO Ha TIIJaTeAbHOI OlleHKe odara, C
MCIIO/Ab30BaHMeM IIMQPPOBBIX TEXHOAOIMI, NPUMEHSIeMBIX K JaHHbIM OOI. B »Toil craThe paccMaTpuUBaIOTCs
MCCAeA0BaHMs Ha CeTOAHSIITHUI A€Hb 110 pa3dpaboTKe U IPUMeHEHNIO STUX MeTOAO0B.

Kaiouesble caoBa: 1mudposble TexHoaoruy, IIDI, snmuaencus, peryAsspHOCTb TaMMa-KoJAeOaHMIA,
HeVpOXUPYPIVLL.
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Abstract

Alzheimer’s disease is a complex neurodegenerative disorder shaped by interactions
between genetic, metabolic, inflammatory, and environmental factors. Although
scientific understanding has advanced, therapeutic progress remains limited because
the condition arises from multiple interconnected mechanisms, including amyloid-
beta accumulation, tau hyperphosphorylation, mitochondrial dysfunction, oxidative
stress, vascular impairment, and chronic neuroinflammation. Familial early-onset
Alzheimer’s disease is associated with mutations in APP, PSEN1, and PSEN2,
whereas most cases represent sporadic late-onset Alzheimer’s disease influenced by
polygenic variation and lifestyle exposures. Among genetic factors, the APOE &4 allele
is the strongest risk determinant, affecting lipid metabolism, inflammatory activity,
oxidative injury, and amyloid-beta clearance. Variants such as MTHFR C677T further
influence susceptibility by altering homocysteine metabolism, methylation capacity,
and redox balance. Nutrigenomics and nutrigenetics offer a framework for
understanding how dietary components interact with genetic architecture to
modulate pathways relevant to Alzheimer’s disease. Nutritional deficiencies that
accompany cognitive decline can intensify metabolic dysfunction and accelerate
neurodegeneration, whereas targeted nutritional interventions may improve
cognitive and functional outcomes. Key nutraceuticals —including omega-3 fatty
acids, B vitamins, quercetin, resveratrol, and benfotiamine —modulate pathways
linked to oxidative stress, inflammation, mitochondrial activity, and synaptic
resilience via Nrf2 activation, NF-kB suppression, and brain-derived neurotrophic
factor signaling. Gene-diet interactions also indicate that individuals carrying
genotypes such as APOE ¢4 or BDNF Val66Met may respond differently to nutritional
strategies. Integrating genomic, metabolic, and nutritional perspectives supports the
development of precision-nutrition approaches for Alzheimer’s disease prevention
and management. Personalized interventions aligned with genetic background may
reduce oxidative and inflammatory burden, enhance neuroprotective pathways, and
delay disease progression.

Keywords: Alzheimer’s disease, nutraceuticals, APOE, BDNF, genetic risk, cognitive
decline.
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1. Introduction

Alzheimer’s disease (AD) is among the most
prevalent neurodegenerative conditions, presenting
significant challenges not only in clinical care but also in
societal and economic domains on a global scale.
Currently, dementia affects an estimated 25 million
people worldwide, and projections suggest that with
rising life expectancy, this number will reach at least
1154 million by 2050. Among all dementia types,
Alzheimer’s disease (AD) accounts for 60-80% of cases,
making it the most prevalent form globally. The impact
of this disease is compounded by the absence of effective
thereby
contributing to increased rates of morbidity and

treatments that can modify its course,

mortality. Consequently, Alzheimer's and related
disorders are recognized as major global health
concerns, particularly as increasing life expectancy is
expected to amplify the associated socioeconomic
burden [1]. The disease is characterized by a range of
interrelated cellular and molecular abnormalities,
including disrupted protein homeostasis, mitochondrial
dysfunction, oxidative damage, genomic instability, and
impaired neurotrophic signaling. Inflammatory
dysregulation within the central nervous system further
contributes to disease progression [2]. Emerging
research has highlighted a strong association between
systemic inflammation and AD. Elevated levels of
circulating pro-inflammatory markers in affected
individuals suggest a bidirectional relationship between
neuroinflammation and peripheral immune
dysregulation [3,4].

However, the precise mechanisms underlying the
disease remain insufficiently understood. Evidence
indicates that certain interventions can slow their
progression, with nutritional strategies emerging as an

increasingly important component. Nutrigenomics —the

2. Methodology

We conducted a narrative literature review, using
the academic databases Pubmed and ScienceDirect for
the search and collection of literature. Major keywords,
such as “Alzheimer”, “genetic”, “gene expression”,
“diet”,
“nutraceuticals”, “quercetin”, “resveratrol”, “omega 3

“neuroinflammation”, “oxidative stress”,

fatty acids”, “vitamins”, and “in vitro”, “in vivo”, and
“clinical studies”, were used individually or in
combination during the literature survey (Figure 1). We
considered original research articles written in English
and based our search on their importance and relevance
to the field. Due to the large number of published articles

study of how nutrients influence gene expression—
offers a promising approach for reducing AD risk and
slowing its progression. Because AD arises from
interactions between genetic susceptibility, oxidative
stress, inflammation, and metabolic dysfunction, diet-
driven gene regulation can meaningfully influence
disease pathways. Nutrigenomic compounds such as
polyphenols, omega-3 fatty acids, vitamins, and
antioxidants can activate protective genetic pathways
(e.g., Nrf2) and suppress pro-inflammatory signaling
(e.g., NF-kB). These processes reduce oxidative damage,
support

mitochondrial stability —key mechanisms underlying

modulate  microglial activation, and
AD progression. Epigenetically, nutrients like folate,
DNA

helping

vitamin B12, and polyphenols influence

methylation and histone modifications,
maintain neuroprotective gene expression. Gene-diet
interactions further shape individual responses: APOE
€4 affects lipid metabolism and omega-3 utilization,
MTHER variants alter homocysteine regulation, and the
BDNF Val66Met polymorphism impacts neuroplasticity,
highlighting the need for personalized nutritional
strategies. Through these mechanisms, nutrigenomics
supports cognitive resilience by enhancing antioxidant
defenses,  regulating  inflammation,  improving
mitochondrial function, and promoting neurotrophic
factors such as BDNF. Together, these effects position
nutrigenomics as a key component of precision medicine
approaches aimed at

preventing or mitigating

Alzheimer’s disease.

on nutraceuticals included in the study, as well as the
limited number of references allowed, it was necessary
to focus on the most impactful and relevant aspects, and
we included published review articles where
appropriate. In general, we focused on recently
published articles but did not impose limits on the date

of publication.
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Decrease in the normal functions
of the innate and adaptive

immune response

Decrease in the effectiveness
of antiviral responses

Increase in susceptibility
to viral infections

Increased
F—> 3
immunosenesescence
and onset of
neurodegeneration

Figure 1 - Immune alterations leading to increased immunosenescence and onset of neurodegeneration

3. Neuropathological and Genetic Factors in AD

On a cellular scale, AD is marked by extensive
synaptic dysfunction and vascular abnormalities, which
together compromise cognitive function [5,6]. The core
pathological signatures of the disease include the
accumulation of extracellular amyloid-beta (AB) plaques
(NFTs)
composed of hyperphosphorylated tau protein [7,8].

and intracellular neurofibrillary tangles
Insights into the pathophysiology of AD have largely
been informed by studies on familial early-onset
Alzheimer's disease (FAD), which typically develops
before the age of 65. FAD is linked to genetic mutations
in Amyloid Beta Precursor Protein (APP), Presenilin 1
(PSEN1), and Presenilin 2 (PSEN2), all of which regulate
AP production. These findings underscore the central
role of Af3 dysregulation in disease onset [9]. However,
over 95% of cases are classified as sporadic or late-onset
AD (LOAD), arising from complex interactions between
genetic predisposition and environmental factors [10].
The genetic variability in LOAD complicates the
identification of direct causative genes. Nonetheless, the
Apolipoprotein E (APOE) gene—particularly the &4
allele—has been consistently identified as the strongest
genetic risk factor for late-onset AD [11]. Therapeutically
targeting APOE pathways is an emerging area of
interest, with potential applications across diverse
patients [12].

APOE Gene and Alzheimer’s Disease. Humans carry
three primary alleles of the APOE gene—e2 (APOE2), €3
(APOE3), and €4 (APOE4)—each of which confers
varying degrees of susceptibility to Alzheimer’s disease.
Among them, the APOE &4 allele is the most strongly
associated with increased AD risk. Individuals who
inherit one copy of APOE &4 have a higher likelihood of
developing the disease, while those with two copies may

face a risk increase of up to 15-fold [13]. In contrast, the
APOE €2 variant is considered protective, reducing the
risk of AD by approximately 50% and contributing to
greater longevity in some individuals [14]. Research
suggests that APOE &4 influences disease progression
through both gain-of-toxic-function and loss-of-normal-
function mechanisms, disrupting neuronal maintenance,
repair, and lipid metabolism [15]. Furthermore, APOE ¢4
is not exclusive to Alzheimer’s pathology; it has also
been linked to Lewy body dementia, even in the absence
of co-existing AD features [16]. These findings imply a
broader role for APOE &4 in neurodegenerative
processes.

MTHFR Gene,
Disease. Another gene implicated in AD risk is
Methylenetetrahydrofolate reductase (MTHFR), which
plays a critical role in regulating folate metabolism and

Homocysteine, and Alzheimer’s

homocysteine levels. A well-studied variant of this gene,
known as C677T (rs1801133), involves a substitution that
leads to an amino acid change (alanine to valine) at
codon 222. This mutation reduces MTHFR enzyme
activity, thereby contributing to elevated plasma
[17,18].  Elevated
hyperhomocysteinemia, is an

homocysteine  concentrations
homocysteine, or
established independent risk factor for cognitive decline
and AD. High levels of homocysteine can influence
including DNA

methylation [19], DNA repair capacity [20], oxidative

numerous molecular processes
stress responses [21], amyloid-beta aggregation [22], tau
hyperphosphorylation [23], endothelial dysfunction,
and inflammation [24]. Importantly, gene—environment
interactions  involving MTHFR may modulate

individual risk by influencing epigenetic patterns that

https://doi.org/10.53498/eymv8527



Kaz | Clin NeuSci. 2025, 78 (4)

regulate gene expression, which may further contribute
to disease susceptibility.

Epigenetic ~ Regulation in AD. Epigenetic
DNA methylation, histone

modifications, and non-coding RNA activity —have

mechanisms—such as

emerged as important contributors to the development
of Alzheimer’s disease. These processes are highly
responsive to environmental stimuli, including diet,
toxins, stress, and infections, which can alter the
expression of genes without changing their underlying
sequence. For instance, changes in the methylation status
of genes involved in inflammation, metabolism, and
synaptic function have been documented in AD patients.
Additionally, epigenetic interactions between MTHFR
variants and other genes may influence key biological
pathways involved in cognitive function and
neurodegeneration.

Insights from Genome-Wide Association Studies
(GWAS). Large-scale genome-wide association studies
(GWAS) have been instrumental in identifying genetic
variants associated with late-onset Alzheimer’s disease.
These studies analyze hundreds of thousands of single
(SNPs)
populations to detect subtle genetic associations with
disease risk [25,26]. While the APOE &4 allele remains the

most significant genetic contributor to AD risk, GWAS

nucleotide  polymorphisms across large

have uncovered numerous additional loci with modest
effect sizes. These include genes involved in lipid
metabolism, inflammation, endocytosis, and innate
immunity. Notably, while these variants do not
individually cause Alzheimer’s, they contribute to the

cholesterol regulation and immune system function may
play central roles in the initiation and progression of AD
[27]. Interestingly, amyloid-f3 peptides —long implicated
in the formation of extracellular plaques in AD—have
recently been shown to possess antimicrobial properties.
Research suggests that Ap may act as an innate immune
effector molecule, responding to the presence of bacteria,
fungi, and viruses by forming aggregates that neutralize
microbial threats [28]. This raises the possibility that
amyloid deposition could be, at least in part, a protective
though
contributes

response to chronic microbial exposure,

excessive accumulation ultimately to
neurotoxicity. Figure 1 summarizes our interpretation of
Alzheimer’s disease pathogenesis according to which
mild immunodeficiency —both peripheral and central —
associated with aging represents one of the major risk
factors. Both central (neural) and peripheral immune
systems undergo changes with age, including reduced
responsiveness and dysregulated inflammation. This
mild immunodeficiency may make the aging brain more
susceptible to accumulating damage and initiating
neurodegenerative processes.

Given the multifactorial nature of Alzheimer’s
disease, it is likely that a combination of genetic
predispositions, environmental exposures, such as
stress, toxins, and infections, immune dysregulation,
and lifestyle habits interact to influence disease onset
and progression. A complex disorder such as
Alzheimer’s disease arises from multiple etiological
contributors and numerous pathogenic mechanisms that

influence both its onset and its clinical progression

broader genetic landscape of susceptibility. The (Figure 2).
cumulative evidence suggests that disruptions in
Physical
activity
Diet l Circadian
rhythms
Gene expression
Stress _ BRAIN «— Infections
HEALTH

Genetic variations
N N

Lifestyle

I

Social
interactions

Lifestyle

Figure 2 - Integrated framework of determinants influencing brain health.
The figure illustrates how genetic factors (gene expression and genetic variations) interact with modifiable lifestyle
determinants — including diet, physical activity, circadian rhythms, stress, social interactions, infections, and overall lifestyle
behaviors —to shape cognitive function and long-term brain resilience
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4. Nutritional support in AD

Proper functioning of the central nervous system
(CNS) depends on a complex interplay of nutritional and
lifestyle factors. Macronutrients, micronutrients, plant-
derived bioactive compounds, and sufficient energy
intake are all critical in maintaining neuronal health and
protecting against neurodegeneration [29]. Beyond their
physiological roles, dietary nutrients also serve as key
modulators of gene activity, exerting influence over
fundamental molecular processes such as gene
transcription, translation, and post-transcriptional
modifications [30]. These nutrient-gene interactions can
affect cellular signaling pathways, synaptic plasticity,
and neuroinflammation, ultimately shaping cognitive
function and brain resilience throughout the lifespan.

Nutritional deficiencies and unintended weight
loss are frequently observed in individuals with
cognitive decline and have been shown to exacerbate
neurological deterioration, increase mortality risk, and
impair cognitive performance. Recent evidence by Wu et
al. [31] suggests that providing adequate nutritional
interventions can lead to substantial improvements in
quality of life, cognitive performance, and both
psychological and nutritional well-being in elderly
patients with AD. Additionally, the study reported that
enhanced nutritional support was linked to improved
sleep quality, as evaluated using the Pittsburgh Sleep
Quality Index (PSQI).

In conditions like Alzheimer’s disease and mild
cognitive impairment (MCI), inadequate caloric intake
can lead to a metabolic crisis in the brain—often
described as "cerebral starvation" or Type III diabetes
[32]. Individuals with MCI and low BMI face a markedly
increased risk of converting to AD, particularly among
elderly, hypertensive, and female populations [33,34].
Interestingly, while undernutrition worsens outcomes,
metabolic disorders like obesity and type 2 diabetes are
also associated with elevated AD risk [35]. This apparent
paradox is attributed to the dual role of insulin —either
deficient due to undernutrition or dysfunctional in the
context of insulin resistance—reinforcing insulin’s
critical importance in cognitive health.

Nutrigenomics, nutrigenetics
Prevention. Nutrigenetics

and  Alzheimer’s
and nutrigenomics are
interdisciplinary fields that explore the interaction
between nutrition and genetics in determining health
outcomes. Nutrigenetics focuses on how individual
genetic variations affect the body’s response to nutrients,
while nutrigenomics

investigates how  dietary

components influence gene expression, protein

synthesis, and metabolic pathways [36]. Dietary inputs
can modulate the genome through mechanisms such as

chromatin remodeling, transcriptional control, and post-
translational modifications [37]. Over time, these
molecular adaptations can affect the metabolism of
carbohydrates, fats, proteins, and micronutrients,
thereby influencing the risk of chronic conditions such
as diabetes, cardiovascular disease, and obesity.

Several nutrigenomic pathways are especially
relevant in neurodegenerative contexts. Activation of the
Nuclear factor erythroid 2-related factor 2 (Nrf2)
pathway by compounds like sulforaphane leads to
increased transcription of detoxifying and antioxidant
genes, countering oxidative damage implicated in AD.
In contrast, chronic activation of Nuclear Factor kappa-
light-chain-enhancer of activated B cells (NF-kB)
signaling, often triggered by Western-style diets,
promotes pro-inflammatory gene
astrocytes,

Dietary modulation of

expression  in
microglia and accelerating
neurodegeneration. these
pathways may tilt the balance between resilience and
decline in vulnerable neural circuits.

The Brain-Derived Neurotrophic Factor (BDNF)
rs6265 genotype (A/G) represents a heterozygous
Val66Met variant, which has been associated with
intermediate levels of activity-dependent BDNF
secretion. This polymorphism may confer a modest
reduction in neurotrophic signaling efficiency,
potentially increasing susceptibility to oxidative and
inflammatory stressors. Individuals with this genotype
may benefit from targeted nutritional and lifestyle
interventions—such as elevated intake of omega-3 fatty
acids, polyphenol-rich foods, and consistent physical
activity —known to enhance BDNF expression and
synaptic resilience [38].

In Alzheimer’s disease, disruptions in cholesterol
transport and lipid homeostasis have been linked to
cerebrovascular dysfunction and progressive neuronal
damage. Moreover, DNA damage accumulation, a
hallmark of aging and neurodegeneration, is strongly
influenced by nutritional status. Micronutrients that
support genomic stability —such as folate, vitamin B12,
and zinc—are essential for DNA repair and replication.
The optimal intake of these nutrients may vary
depending on genetic polymorphisms, especially in
genes involved in nutrient absorption and metabolism
[39].

In sum, nutrigenomics offers a mechanistic
framework to understand how environmental and
lifestyle signals—particularly dietary patterns — interact
with the genome to shape brain aging.

By integrating gene regulation, metabolism, and

diet, this field opens new avenues for personalized
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interventions in Alzheimer’s disease prevention and
management.

Oxidative Stress modulation in AD. Oxidative stress
plays a pivotal role in AD and is intimately linked with
both nutrition and genetics. Neurons are highly
susceptible to damage from ROS such as superoxide and
hydrogen peroxide, which can oxidize membrane lipids,
proteins, and DNA. AD brains exhibit extensive
damage, thought to be triggered by
aggregated amyloid-p (Ap) and impaired mitochondrial

oxidative

function early in the disease course [40]. APOE genotype
influences oxidative stress burden: APOE ¢4 is
associated with less efficient repair of oxidative damage
and a relative deficiency in antioxidant capacity. Indeed,
APOE &4 can impair mitochondrial dynamics, leading to
excess free radical generation and oxidative injury. In the
absence of APOE’s normal antioxidant properties (as
with APOE ¢4), there is a higher risk of AP aggregation
and oxidative stress, creating a vicious cycle of neuronal
damage. Nutritional factors are critical modulators of
oxidative stress. Diets abundant in antioxidants (e.g.
vitamins C and E, flavonoids, carotenoids) and
polyphenol-rich foods help neutralize free radicals and
have been associated with lower oxidative damage in the
aging brain [41]. For example, evidence suggests that
polyphenol-rich diets (fruits, vegetables, spices) can
delay AD onset by scavenging free radicals and
bolstering endogenous antioxidant defenses. By
contrast, nutrient deficiencies or pro-oxidant diets can
exacerbate oxidative stress [42]. Elevated iron or copper
intake, for instance, may catalyze ROS formation if not
properly balanced by antioxidants. Nutrigenomic
interventions can induce the expression of antioxidant
enzymes via pathways like N#f2; many phytochemicals
(such as curcumin or sulforaphane) activate these
cytoprotective genes.

Furthermore, lifestyle interventions that reduce
systemic oxidative stress (regular exercise, caloric
moderation) also reduce neuronal oxidative injury [43].
Oxidative damage and AD pathology reinforce each
other — ROS can promote AP production (e.g. via
upregulating amyloid precursor protein) and A in turn
induces more ROS [44]. Breaking this cycle is a
therapeutic goal. In summary, controlling oxidative
stress through diet and antioxidant strategies is
considered a key avenue to protect neurons, especially
in genetically susceptible individuals. Multiple clinical
studies are examining  whether antioxidant
nutraceuticals or diets can slow cognitive decline,
although results have been mixed, indicating that timing
and genetic context (such as APOE status) may
determine efficacy. Modulating oxidative stress through
personalized dietary and lifestyle strategies may offer

neuroprotection, particularly in genetically susceptible
individuals such as APOE ¢4 carriers. Although clinical
trials on antioxidant interventions have yielded mixed
outcomes, emerging evidence suggests that timing,
dosage, and genetic background critically influence their
efficacy.

Modulation of silent inflammation in AD. Chronic
inflammation in the brain (neuroinflammation) is a
hallmark of AD and closely interacts with both genetics
and diet. In AD, microglia and astrocytes — the resident
immune cells of the CNS — become persistently [45].
These cells produce pro-inflammatory cytokines (e.g. IL-
1B, IL-6, TNF-a) that can lead to synaptic dysfunction,
exacerbate amyloid and tau pathology, and ultimately
contribute to neuronal death [46].Genetic evidence
strongly supports the role of innate immunity in AD: for
example, rare variants in microglial genes, such as
Triggering Receptor Expressed on Myeloid Cells 2
(TREM2) and Cluster of Differentiation 33 (CD33)
substantially increase AD risk by altering inflammatory
responses [47-49].

While APOE &4 is classically associated with lipid
metabolism, it also appears to promote a pro-
inflammatory state in the brain; APOE4 carriers show
elevated baseline inflammation and may experience
greater microglial reactivity to insults (though APOE’s
immunomodulatory role is complex). BDNF, on the
other hand, is generally anti-inflammatory in its effects
(enhancing neuronal resilience can  dampen
inflammatory damage), and low BDNF levels have been
linked to higher inflammation and metabolic
dysfunction in aging brains [50]. Diet has emerged as a
powerful modulator of inflammation. It is well known
that certain dietary patterns, such as the Western diet
high in saturated fats and refined carbohydrates, can
induce systemic inflammation and, indirectly,
neuroinflammation. In animal models, long-term
consumption of a high-fat/high-sugar diet provokes
robust glial activation and neuroinflammatory changes
reminiscent of those seen in AD. Conversely, diets rich
in anti-inflammatory components are associated with
neuroprotection.

For instance, the Mediterranean, DASH, and
MIND diets emphasize fruits, vegetables, whole grains,
nuts, fish, and unsaturated fats — these diets are
correlated with lower circulating inflammatory markers
risk of cognitive decline [51].
nutrients influence

and a reduced
Mechanistically,

inflammation: omega-3 fatty acids (from fish oil) can

many

shift microglia toward an anti-inflammatory phenotype
and suppress cytokine production; polyphenols (like
curcumin, resveratrol, and flavonoids from berries)
inhibit inflammatory signaling pathways in the brain;
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and antioxidant vitamins (C, E, and carotenoids) reduce
oxidative triggers for inflammation [52,53]. Indeed,
several bioactive dietary components have been shown
to simultaneously attenuate oxidative stress and
neuroinflammation [54,55]. In contrast, diets high in
saturated and trans fats or excess calories can activate
inflammatory pathways — saturated fatty acids can
directly engage toll-like receptors on microglia,
promoting release of Interleukin-1 beta (IL-1f) and
Tumor Necrosis Factor alpha (TNF-a) [56-58]. Gut
microbiota may be an intermediary: pro-inflammatory
diets alter gut microbes and increase circulating
endotoxins, which can exacerbate neuroinflammation,

5. Nutraceuticals in AD

The term nutraceutical is derived from the
combination of “nutrition” and “pharmaceutical,” and
refers to bioactive compounds present in foods that
exert health-promoting or disease-preventive effects.
These substances typically originate from plants,
microbial, or food sources. The concept was introduced
in 1989 by Dr. Stephen L. De Felice, who coined the term
to describe food-derived components that possess
pharmacological benefits, positioning them at the
intersection between conventional foods and medicinal
products [63].

Importantly, a distinction exists between
nutraceutical and functional foods: while nutraceuticals
are isolated or purified substances with specific
therapeutic actions, functional foods are whole or
fortified food products that convey health benefits
when consumed as part of a regular diet. Nutraceuticals
are recognized for their preventative, restorative, and
protective biological properties and are commonly used
as dietary supplements.

Recent research has highlighted the therapeutic
potential of nutraceuticals in a range of chronic
diseases, including cancer, metabolic disorders such as
diabetes, cardiovascular diseases, and
neurodegenerative conditions [64]. Many of these
disorders are linked to oxidative stress, inflammation
and a significant number of nutraceutical compounds
exhibit antioxidant properties that help restore redox
These

compounds are often standardized plant extracts that

balance and anti-inflammatory potential.
contain specific active ingredients, and current studies
suggest that many of these agents may influence gene
expression, further supporting their role in modulation
and prevention [65].

whereas high-fiber diets produce anti-inflammatory
(short-chain fatty acids) that benefit
microglial regulation.

From a nutrigenetic perspective, individuals with
pro-inflammatory genetic profiles might benefit most

metabolites

from anti-inflammatory diets. Overall, controlling
inflammation through nutrition and lifestyle is a
promising strategy to modify AD risk. Epidemiological
studies link higher adherence to anti-inflammatory
dietary patterns with slower cognitive decline and lower
incidence of dementia [59-62], though causality is still
under investigation via clinical trials.

Omega-3 Fatty Acids. Omega-3 fatty acids are

essential polyunsaturated fats known for their
neuroprotective and anti-inflammatory properties. This
group includes alpha-linolenic acid (ALA), stearidonic
acid  (SDA), (EPA),
docosapentaenoic acid (DPA), and docosahexaenoic
acid (DHA) [66]. ALA, predominantly derived from
plant-based sources like seeds and vegetable oils, serves
as the precursor for the synthesis of EPA and DHA

through enzymatic reactions involving elongases and

eicosapentaenoic  acid

desaturases.
Omega-3s exert numerous biological effects: they
reduce

inflammation by downregulating

cyclooxygenase-2(COX2), nitric oxide synthase-
2(iNOS), and NF-«kB signaling, leading to lower
Additionally, they exhibit

antioxidant, anti-apoptotic, and neurotrophic activities,

cytokine production.
including the stimulation of nerve growth factor (NGF)
synthesis [67]. DHA, in particular, supports neuronal
membrane integrity and synaptic function. Its
metabolic derivatives have been shown to influence
glial cell behavior and cognitive performance,
especially in early stages of Alzheimer’s disease [68].
Epidemiological studies indicate that individuals with
higher dietary intake or circulating levels of omega-3s—
particularly DHA —are at reduced risk of developing
AD and other forms of dementia [69,70].

However, the relationship between omega-3s
and cognitive decline may be influenced by genetic
factors—especially the APOE ¢4 allele. Some studies
report that APOE ¢4 carriers may experience limited
cognitive benefits from omega-3 supplementation due

to impaired lipid transport to the brain [71].
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Conversely, other studies suggest that APOE &4
carriers may derive greater benefit from higher omega-
3 intake, with slower rates of decline [72], though
findings remain inconsistent [73].

Folate and vitamin B12 supplementation in AD.
Numerous studies have linked elevated levels of
homocysteine, along with deficiencies in folate and
vitamin B12, to an increased risk of dementia [74], but
findings across the literature are not fully consistent. A
meta-analysis evaluating 31 randomized, placebo-
controlled clinical trials did not find strong evidence
that reducing homocysteine levels results in cognitive
benefits [75]. Maintaining adequate folate and vitamin
B12 levels is essential not only for controlling
homocysteine but also for supporting methylation
processes critical to brain function. Deficiency in these
vitamins leads to hyperhomocysteinemia, which exerts
neurotoxic effects by overstimulating N-methyl-D-
aspartate (NMDA) receptors and triggering excitotoxic
cell death [76]. It has also been hypothesized that
ischemic damage to brain regions like the hippocampus
may promote amyloid-f3 deposition and neurofibrillary
tangle formation, ultimately contributing to
Alzheimer’s pathology.

A meta-analysis of 11 studies reported a higher
frequency of the MTHFR C677T polymorphism in
individuals with vascular dementia, especially among
Asian populations [77]. The same genetic variant has
also been associated with cardiovascular and metabolic
conditions, including coronary heart disease, ischemic
stroke, hypertension, and diabetic nephropathy —that
are considered risk factors for vascular cognitive
impairment. A number of randomized controlled trials

and meta-analyses have demonstrated that combined
supplementation with folic acid, vitamin B12, and
vitamin B6 (pyridoxine) can lower the relative risk of
stroke by approximately 23% [78]. Despite these
encouraging results, variability in outcomes across
likely
supplementation regimens, including dose, type of

studies is influenced by differences in
vitamin used, and duration of treatment. However,
caution is warranted in individuals with compromised
kidney function, as the use of cyanocobalamin (a
common form of vitamin B12) has been associated with
worsening functional outcomes in this subgroup [79]. In
general, daily supplementation with 0.5 to 5 mg of folic
acid and around 0.5 mg of methylcobalamin is
(tHcy)
concentrations by roughly one-third in populations

estimated to reduce total homocysteine
consuming Western diets [80].

Beyond reducing homocysteine, folic acid
supplementation may enhance specific aspects of
cognitive performance, such as information processing
speed, sensorimotor coordination, and complex
reaction times. The underlying molecular mechanism
involves the action of DNA methyltransferases, which
mediate the process of DNA methylation. This
epigenetic regulation is supported by adequate levels of
folate and vitamin B12, both of which promote
methylation reactions essential for neuronal function. In
response to this, several countries have mandated the
fortification of certain foods with folic acid to improve
public health outcomes. Given the neurological
implications, some experts have suggested that vitamin
B12 fortification may also be beneficial in reducing the

prevalence of cognitive disorders such as dementia.

6. Polyphenols in AD, Quercetin and Resveratrol

Quercetin is a widely distributed flavonoid found
in various fruits, vegetables, and plants, including
onions, apples, berries, garlic, grapes, tomatoes, capers,
asparagus, and red leaf lettuce [81]. While its antioxidant
activity is one of its most recognized pharmacological
attributes, quercetin has also demonstrated potential in
modulating neurological processes, particularly in the
context of neurodegenerative diseases.

Despite its promising bioactivity, quercetin’s
clinical application is limited due to poor aqueous
solubility, rapid metabolism in the gastrointestinal tract,
and generally low oral bioavailability Nevertheless,
certain studies have indicated that quercetin is capable
of crossing the blood-brain barrier (BBB) to a limited
extent and can accumulate in brain tissue [82].

Neuroprotective effects of quercetin have been

extensively reported in preclinical models of
Alzheimer’s disease (AD). In one study, Shimmyo et al.
demonstrated that quercetin inhibits B-site amyloid
precursor protein cleaving enzyme-1 (BACE1) in a
concentration-dependent manner. Exposure to 20 uM
quercetin in primary neuronal cultures led to a marked
reduction in both A1-40 and AP1-42 peptide levels
[83]. Quercetin’s
hydrophobic regions that facilitate interaction with the
[-sheet

preventing their formation [84]. However, further

chemical structure includes

domains of amyloid fibrils, potentially

experimental validation is necessary to confirm this
mechanism.
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Quercetin could inhibit acetylcholinesterase
(AChE) and butyrylcholinesterase (BChE) in cell-free
in vitro systems, thereby helping to preserve
acetylcholine levels—a key neurotransmitter involved
in cognition [85]. In vivo, administration of 25 mg/kg
of quercetin intraperitoneally every 48 hours for 3
months in the 3xTg-AD mouse model resulted in a
significant increase in hippocampal cell density. This
treatment also reduced [-amyloid plaque
accumulation, tau tangles, astrocyte and microglial
activation in both the hippocampus and amygdala,
ultimately leading to improved memory and learning
performance [86].

In another study using APPswe/PSEN1dE9
transgenic mice, daily oral administration of 20-40
mg/kg quercetin for 16 weeks alleviated cognitive
deficits. This effect was attributed to the restoration of
mitochondrial function through enhanced AMPK
activation, improved mitochondrial —membrane
potential, increased ATP production, and decreased
reactive oxygen species (ROS). Additionally, quercetin
reduced AP burden, likely

amyloid precursor protein

treatment through

modulating (APP)
processing and enhancing Af clearance [87].
Furthermore, a one-month oral quercetin
regimen (40 mg/kg/day) in rats injected with Ap1-42
7. Resveratrol
Resveratrol  (3,5,4-trihydroxystilbene) is a
naturally occurring stilbenoid polyphenol, classified as a
phytoalexin—compounds synthesized by plants in
response to biotic stress such as pathogenic attacks. This
molecule is present in various plant-based foods,
including grapes, blueberries, raspberries, mulberries,
and peanuts. Resveratrol exists in two geometric
isomers: cis (Z) and trans (E), with the trans
configuration being the more biologically stable form
under natural conditions. However, upon exposure to
ultraviolet (UV) light, trans-resveratrol can isomerize
into the cis form, which is associated with various
biological activities.
Emerging studies indicate that resveratrol (RV)
may offer therapeutic benefits in the context of AD [90].
attributed to

mechanisms, including mitigation of oxidative stress,

Its proposed efficacy is several
inhibition of amyloid-f3 aggregation, activation of silent
information regulator-1 (SIRT1) [91], neuroprotective
activity, enhancement of neurogenesis.

Resveratrol demonstrates potent antioxidant and
anti-inflammatory effects, often surpassing traditional
antioxidants such as vitamins C and E. Unlike many

flavonoids that act downstream in oxidative pathways,

promoted neural progenitor cell proliferation in the
dentate gyrus. This was associated with increased
expression of neurotrophic and plasticity-related genes
such as BDNF, nerve growth factor (NGF), cAMP
response element-binding protein (CREB), and early
growth response protein 1 (EGR-1), resulting in
improved spatial learning and memory [88].

Although pre-clinical research has consistently
shown the neuroprotective potential of quercetin, its
clinical efficacy is currently limited by poor penetration
across the BBB. Therefore, future efforts should focus on
improving its pharmacokinetic properties and delivery
systems to enhance bioavailability and therapeutic
impact in neurodegenerative disorders like AD.

Quercetin, also, has been found to enhance
apolipoprotein E levels by inhibiting its degradation in
immortalized astrocyte cultures, without directly
affecting APOE gene transcription or lipidation. In a
transgenic mouse model of amyloidosis, quercetin
administration led to elevated APOE levels in brain
tissue and a corresponding reduction in cortical
amyloid-p (AB) accumulation. These outcomes highlight
the therapeutic potential of quercetin as a candidate for
APOE-targeted strategies in the
Alzheimer’s disease [89].

treatment of

resveratrol can interfere at earlier stages—specifically,
by chelating transition metals like copper, which act as
pro-oxidant catalysts in free radical-generating reactions
[92].

Beyond its direct antioxidant action, resveratrol
influences the expression of genes involved in oxidative
stress regulation. It upregulates key antioxidant
enzymes such as superoxide dismutase 1 (SOD1) and
glutathione peroxidase 1 (GPX1) in a dose-dependent
manner. Concurrently, it downregulates prooxidant
enzymes like NADPH oxidase, thereby reducing
reactive oxygen species (ROS) generation [93].

A significant portion of these gene regulatory
effects are mediated through the activation of the
transcription factor Nrf2, which orchestrates the cellular
Additionally,
enhances the activity of tetrahydrobiopterin-GTP-

antioxidant  response. resveratrol
cyclohydrolase, further promoting the expression of
protective antioxidant enzymes [94].

Long-term dietary administration of resveratrol
(RV) at a dose of 150 mg/kg per day has been shown to
significantly improve cognitive performance and reduce
AD-related biomarkers in SAMP8 mice. These

improvements were associated with decreased levels of

https://doi.org/10.53498/eymv8527



Kaz | Clin NeuSci. 2025, 78 (4)

amyloid-342 increased
inhibitory phosphorylation of glycogen synthase kinase-
3P (GSK-3p) at Ser9, and reduced expression of pro-
inflammatory cytokines such as TNF-a, IL-6, and IL-1(3
[95].

Resveratrol has been reported to influence the

and phosphorylated tau,

processing of amyloid precursor protein (APP) by
promoting the non-amyloidogenic pathway, thereby
decreasing the generation of amyloid-f peptides,
including A{340 and Ap42 [96].

Beyond its other neuroprotective functions, RV
has been shown to enhance the expression of SIRT1 in
both healthy individuals and those with AD [97]. SIRT1,
a member of the sirtuin family primarily localized in
neuronal nuclei, plays a critical role in regulating cellular
mechanisms involved in aging, metabolism, and
neuroprotection. Notably, individuals diagnosed with
AD or mild cognitive impairment tend to have
significantly lower SIRT1 levels compared to cognitively

8. Benfotiamine

Benfotiamine is a synthetic lipid-soluble
derivative of thiamine (vitamin B1), designed to improve
the bioavailability and cellular uptake of thiamine.
Unlike conventional thiamine, benfotiamine is more
efficiently absorbed and transported across cellular
membranes, including the blood-brain barrier, allowing
for greater central nervous system penetration [101].

Benfotiamine acts as a cofactor for several
enzymes involved in glucose metabolism, most notably
transketolase, which is a key enzyme in the pentose
phosphate pathway. Activation of this pathway helps
reduce the accumulation of advanced glycation end-
products (AGEs), reactive oxygen species (ROS), and
other metabolic byproducts that are strongly implicated
in the pathophysiology of Alzheimer’s disease and other
neurodegenerative conditions [102].

Several preclinical and clinical studies have
indicated that benfotiamine may exert neuroprotective
effects in models of AD.

In transgenic mouse models of tauopathy,
benfotiamine administration has been shown to reduce
neurofibrillary tangle formation, activate the Nrf2/ARE
antioxidant signaling pathway, provide
neuroprotection, and alleviate behavioral impairments
[103]. In

accumulation, benfotiamine treatment resulted in a

models exhibiting amyloid plaque

reduction in amyloid plaque burden and
phosphorylated tau levels. It also enhanced the
phosphorylation of glycogen synthase kinase-3c and -33

(GSK-3at/p), which was associated with improved

healthy controls, suggesting that serum SIRT1 may serve
as a potential early diagnostic biomarker for AD [98].

In AD amyloid-p  (AB)
accumulation has been found to suppress SIRT1

animal models,
expression, whereas RV treatment—known to activate
SIRT1—leads to a marked reduction in cerebral A(
deposits [99]. In a rat model of AD induced by ibotenic
acid, intraperitoneal administration of resveratrol at a
dose of 20 mg/kg effectively counteracted the neurotoxic
effects of the toxin. This therapeutic effect is believed to
be mediated through the upregulation of SIRT1, which
in turn modulates the expression of NMDA receptor
subunits NR2A and NR2B. This modulation contributes
to the normalization of acetylcholine receptor gene
expression and acetylcholinesterase activity.
Additionally, resveratrol treatment was associated with
alleviation of histopathological alterations in the
hippocampus, ultimately leading to improved spatial

memory performance [100].

cognitive performance [104]. Additional studies have
demonstrated that benfotiamine can modulate GSK-3(3
activity, promote neurogenesis restoration, influence
AMPA receptor expression [105, 106], and reduce
oxidative stress. Collectively, these findings support the
therapeutic potential of benfotiamine in the context of
Alzheimer’s disease. A study by Tapias et al. [107]
showed that
hippocampal  neuroinflammation—evidenced by
decreased iNOS, COX 2, NF kB activation, and pro
inflammatory cytokines—and lowered oxidative stress

benfotiamine significantly reduced

markers such as lipid peroxidation and ROS. These
biochemical improvements were accompanied by
enhanced cognitive performance and reduced amyloid
pathology in APP/PS1 mice.

In another study, clinical measures such as the
Clinical Dementia Rating (CDR), FDG-PET imaging, and
advanced glycation end-product (AGE) biomarkers
indicated that individuals with AD who do not carry the
APOE ¢4 allele showed a more favorable response to
benfotiamine treatment. The reduced efficacy observed
in APOE &4 carriers does not appear to stem from
differences in drug bioavailability, as increases in blood
thiamine levels (+46%) and its esters were noted in this
group post-treatment, although the changes were not
statistically significant [108]. The presence of the APOE
€4 allele has been associated with a more aggressive
manifestation of AD, including an earlier onset and
increased amyloid plaque deposition compared to non-
carriers. Additionally, individuals carrying this allele
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exhibit elevated concentrations of reactive glycation
compounds such as glyoxal and fluorescent AGEs, as
well as higher levels of soluble receptor for AGE
(sRAGE), with
reported when compared to those without the allele (p =
0.018) [109].

Benfotiamine plays a critical role in numerous

statistically significant differences

cellular and neurological functions. Emerging research

9. Discussion

This integrative review highlights that
nutrigenetics, nutrigenomics, oxidative stress, and
inflammation are deeply interconnected in the context of
Alzheimer’s disease. Mechanistically, these processes
converge on key pathways of neurodegeneration. A pro-
inflammatory and pro-oxidative environment can
accelerate A3 accumulation, tau hyperphosphorylation,
and neuronal death, whereas an anti-inflammatory and
antioxidative milieu — achievable through targeted diet
and lifestyle — may bolster brain resilience. Nutrigenetic
factors (like APOE and BDNF genotypes) mediate
individual susceptibility by altering how one’s brain
responds to metabolic and inflammatory challenges.
Meanwhile, nutrigenomic effects of diet can directly
regulate the expression of genes involved in AD
pathology (for example, diets can induce enzymes that
degrade AP or increase expression of synaptic proteins).
Notably, oxidative stress and inflammation often act in
concert as a feed-forward loop in AD; interventions
aimed at one frequently influence the other. This
underscores the value of multi-targeted interventions.
For instance, adopting a Mediterranean-style diet in an
APOE4 carrier might simultaneously reduce oxidative
damage (through high antioxidant intake), lower
inflammation (via abundant omega-3 fatty acids and
polyphenols), and favorably modulate gene expression
(enhancing neurotrophic and metabolic genes [110, 111].
In contrast, a Western diet in a genetically susceptible
person could trigger a cascade of metabolic stress,
inflammation, and epigenetic changes that expedite
neurodegeneration.

From a translational perspective, these insights
suggest future directions for research and prevention.
One important avenue is precision nutrition for AD:
developing genotype-tailored dietary guidelines or
interventions. Large longitudinal studies and clinical
trials are needed to determine, for example, if APOE ¢4
carriers derive particular benefit from certain diets (such
as low-saturated-fat, antioxidant-rich diets) in terms of
cognitive outcomes. Similarly, does the BDNF Val66Met
exercise or

polymorphism modify response to

suggests its potential neuroprotective and therapeutic

effects in neurodegenerative disorders, including
dementia and Alzheimer's disease. Preliminary findings
also indicate its possible benefits in modulating
neuroinflammation, which is a contributing factor in
cognitive decline. While current studies report a
favorable safety profile, comprehensive clinical trials are

necessary to confirm its long-term efficacy and safety.

nutritional supplements targeting BDNF up-regulation?
Unraveling such gene-diet interactions could enable
personalized nutritional counseling for those at risk of
AD [112]. Another future direction is leveraging
biomarkers to monitor nutrigenomic effects — for
instance, epigenetic marks (DNA methylation signatures
or histone acetylation patterns of AD-related genes)
could serve as indicators of dietary impact on the brain.
Interventions might then be adjusted to “tune” the
epigenome toward a  neuroprotective  state.
Additionally, combining dietary interventions with
other lifestyle modifications (cognitive training, physical
activity) may have synergistic effects. Multi-domain
intervention trials (such as FINGER [113] and similar
studies) have already hinted that diet plus exercise and
vascular risk management can improve cognitive
function in at-risk older adults; incorporating genetic
stratification into such trials is a logical next step. On the
molecular front, research into nutraceuticals that
activate endogenous antioxidant and anti-inflammatory
pathways (for example, compounds that activate Nrf2 or
inhibit NF-«xB) is ongoing, and future studies should
evaluate their efficacy in AD models and patients.

Finally, as omics technologies advance, integrated
analyses of genomics, transcriptomics, metabolomics,
and epigenomics in dietary intervention studies will
deepen our understanding of how exactly nutrition
alters brain aging trajectories.

In summary, tackling AD will likely require a
multipronged strategy. Nutrigenetics and
nutrigenomics provide the blueprint for one prong -
personalized dietary and metabolic interventions -
which can complement pharmacological and other
lifestyle approaches. Given that AD pathology develops
over decades, early-life and mid-life preventive nutrition
(especially in genetically predisposed individuals) could
significantly ~postpone disease onset. Continued
interdisciplinary research is needed to translate these
mechanistic insights into effective guidelines. The
convergence of diet, genes, oxidative stress, and

inflammation in AD offers both a challenge, in terms of
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complexity, and an opportunity: by intervening on
several fronts simultaneously, we may finally bend the
curve of AD incidence. As one recent paradigm posits,

10. Conclusions

Alzheimer’s disease (AD) arises from the
genetic  vulnerability,
imbalance, oxidative injury, and chronic inflammation.
This review highlights that nutrigenetics and
nutrigenomics provide a mechanistic framework for
understanding how these factors interact to influence
disease onset and progression. Key genetic
polymorphisms —including APOE ¢4, MTHFR/ C677T,
and BDNF Val66Met—shape individual susceptibility
by altering lipid metabolism, methylation capacity,

oxidative stress responses, neurotrophic signaling, and

convergence of metabolic

microglial activity. At the same time, nutritional
components can modulate these pathways through
direct effects on gene expression, antioxidant defenses,
and inflammatory signaling.

Evidence shows that diets rich in polyphenols,
omega-3 fatty acids, B vitamins, and antioxidant
phytochemicals can attenuate several mechanisms
central to AD pathology, including AP accumulation,
tau hyperphosphorylation, mitochondrial dysfunction,
and neuroinflammation. Nutraceuticals such as
quercetin, resveratrol, and benfotiamine exhibit multi-
targeted neuroprotective actions—enhancing Nrf2-
mediated antioxidant responses, downregulating NF-
kB-driven  inflammation,  supporting  neuronal
bioenergetics, and influencing neurotrophic pathways
such as BDNF and CREB.

Importantly, the effectiveness of such
interventions is not uniform across individuals. Genetic
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KellTereH Oip-OipiMeH 0allaaHBICTBI MeXaHU3MAEpre Herizdeaedi: aMMAOUA-OeTa >KUHAAYBHL, Tay-IIPOTEeMHHIH
runepdocdopaaHys], MUTOXOHAPVAABIK AUCPYHKIINS, OKCUAATUBTI CTpecc, KAaHTAaMBIPABIK OY3BIABICTAp >KoHe
co3bLAMaAbl HelipokaObIHy. Epre Gactasarsin orOachiabiK AapnreiiMep aypybl APP, PSEN1, PSEN2 renaepinaeri
MyTanuslapMeH OallAaHBICTE, al JKaFdaiaapAblH 6acsiM Oe4iri eMip caaTsl MeH IOAUTEHAIK Bapualysilap ocepiHeH
AAMUTBIH CIIOpaAMKaABIK Kelll OacTaaaTsiH popMa 004bIn Tabblaadbl. ['eneTnkaablk pakropaapAbiy imminge APOE €4
asaaeAi eH MaHBI3ABI Kayill Oearici 6oabin caHaaaAbl. Cebebi aTaaMBbII (pakTOpa AUMMATIK aaMacyasl, KaObIHYABI,
OKCUAATUBTI 3aKBIMAAHYABI KoHe amMuaoug-Oera kanpeHciH esrepredi. MTHFR C677T Bapmamusicbl TOMOIIMCTEMH
aAMacybIH, MeTIUAAeHY KaOileTiH XKoHe peaOoKC-Tele-TeHAITIH e3repTy apKbIAbl OCaAABIKTHI KyIlIeiTeai.

HyTpureHoMuka MeH HyTpuUIeHeTHKa AMeTaAblK KOMIIOHEHTTepAiH TIeHeTHKAaAbIK apXUTeKTypaMeH e3apa
dpeKeTTeCyiH >koHe AAbIireiiMep aypybIMeH Oall1aHBICTBI MOJEKYAaAbIK >KOAAapAbl Kajall MOAYASLINAAaTHIHBIH
TyciHyre MyMKiHAIK Oepegi. KorHmTmsTik KacmeTTiH KyaAbIpaybIMEH KaTap >KYPeTiH KOPEeKTiK TaIIIbLABIKTap
3aTaZMacy Oy3BIABICTApPBIH KYIIENTIIl, HellpoAeTeHeparsIHbI JKeaeAAeTyi MYMKiH. A2 MaKCaTThl HyTPUIIEBTUKAABIK,
apajacyaap KOTHUTHUBTIK >XoHe (PYHKIIMOHAAABIK KepCeTKilTepai >kakcapTa asaasl. OMera-3 Maii KBIIIKbIAAapEL, B
BUTaMUHAEpi, KBepLIeTIH, pe3BepaTpoa KoHe OeH(POTMaMIUH CHUAKTHI HeTisri HyTpUIIEBTUKTEP OKCUAATHBTI CTpecc,
KaOBIHY, MUTOXOHAPVIIABIK (PYHKIIVSI KoHe CHHAIICTBIK TYPaKTBIABIKKA KaTBICTHI 3K0AdapAbl Nrf2 akrusamusacer, NF-
KB Texxeayi sxone BDNF curnaamsanyscel apKbelabl MOAy AsiiusAAaiAbL. «'eH—aneTa» e3apa apekerrecyaepi APOE &4
Hemece BDNF Val66Met reHoTtuiin tacsiMadjayIislaapAbIH HYTPUTHUBTIK CTpaTerusAapra apTypAi Kayamn Oepyi
MYMKiH eKeHiH KepceTeai. ['eHOMABIK, MeTabOAMKAABIK >KoHe HYTPUTHUBTIK JepekTepai Oipiktipy Aabnreiimep
aypybIHBIH aAABIH ady MeH OacKapyJa cadayaTThl TaMaKTaHy TociadepiHiH daMybIHa Heris 6oaabl. I'eHeTmKaabIK
npopuarre OeiliMJeAreH >KeKe apadacyJap OKCHAATMBTI >KoHe KaOBIHYyABIK OKYKTeMeHi — a3aliThIIl,
HelPOIIPOTEeKTOPABIK 5K0A4apAbl KYIIeNTYyi JKoHe aypyAblH yAeyiH OasgyaaTybl MYMKiH.

Tyitin ce3aep: Aabureiimep aypysl, HyTpuuestuxktep, APOE, BDNF, renetmkaabIK Kayill, KOTHUTMBTIK
TeMeH/ey, cadayaTThl TaMaKTaHy, HyTpUreHOMMKa, HyTpUTeHeTHKa.
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Pe3iome

boaesns AabrreiiMepa mpeAcTaBAsieT OO0V CA0>KHOe HellpoAereHepaTnBHOe 3a001eBaHne, pOpMUpPYIOIIeecs
104, BAUSHIEM TeHeTHYeCKUX, MeTa0OANYeCKNX, BOCHAAUTEABHBIX M DKoAormdeckmx ¢akropos. Hecmorps Ha
3HAUMTEABHBIN IIpOrpecc B M3y4yeHUM IIaTOTeHe3a, TepalleBTHMJecKyue JAOCTMXKeHMUs OCTalOTCs OTpaHMYeHHBIMM,
IIOCKOABKY 3a0oJeBaHIe BO3HUKaeT B pe3yaAbTaTe B3alIMOJENCTBUS MHOTOYMCAEHHBIX B3alMOCBI3aHHBIX
MEeXaHM3MOB, BKJAIOYas HaKOIlAeHue amuaoug-p, runepdocpopuanposanmne Ttay-0eaka, MUTOXOHAPUAABHYIO
AUCPYHKIMIO, OKUCAUTEABHBINI CTpecc, COCyAMCTble HapyIIeHMs I XpOHHYecKoe HeliposocrnaleHune. PaHH:A
ceMmeriHas QopMa Ooae3Hm AapureiiMepa cbsa3aHa ¢ MyTtanusaMmmu B remax APP, PSEN1 m PSEN2, Toraa xak
GOABIIMHCTBO CAy4aeB OTHOCUTCS K CIIOpaMdecKoll o3AHel popMe U opeseasseTcs: HIOAUTeHHBIMY BapUalysIMI U
(daxropamu obpaza xusHu. Cpeau reHeTMdyeckKux (akTOpPOB HamOOABIINMII PuUCK cBsaA3aH c asaeaeM APOE &4,
BAUAIONTUM Ha AUTIMAHBI 0OMeH, BOCIIaAUTeAbHble IIPOIEeCChl, OKMCAUTEeAbHOE TIOBPeXXAeHNe I KAMPEHC aMIAONA.
Bapuante, Takme kak MTHFR C677T, 20moAHUTEABHO M3MEHAIOT BOCHPUMMUMBOCTh K 3a004€BaHUIO 3a CYET
BAUAHNA Ha MeTabOAM3M TOMOIMCTeMHa, MEeTUAMPOBaHME I aHTUOKCUAAHTHBIN OasaHc. HyTpureHommka u
HyTpUTeHeTUKa IpeAlaraloT KOHIIENITyaAbHYIO OCHOBY AAs U3YYEHMS B3aIMOAEMCTBMS MeXAY IMUTaTeAbHBIMU
KOMIIOHEHTaM! ¥ TeHeTUYeCKOM apXUTEKTy PO, OpeAeAsONero MoAyAsSIINIO KAIOUEBBIX aTOTeHeTUYeCKUX ITyTell
6oaesnn AapureiiMepa. JepUIINTLI INTATEABHBIX BEIECTB, YacTO CONPOBOXKAAIOIINEe KOTHUTMBHOE CHIDKEHNeE,
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yCyry0AsI0T MeTabOAMYeCKNe HapyIIeHUsT U YCKOPSAIOT HelpoJereHepalmio, TOTda KaK TapreTUpOBaHHBIE
HyTpULIEBTMIECKIe BMeIllaTeAbCTBa MOTYT yAYy4YIaTh KOTHUTUBHBIE U (PYHKIIMOHaAbHBIE ITOKazaTeAn. Karouessle
HYTPULIEBTUKY, BKAIOYas OMeTa-3 >KMpHble KHUCJAOTBl, BUTAMMHBI TIpynmbel B, ksepiietun, pecBepaTpoa u
HendoTraMIH, IPOSIBAIIOT HEMIPOIIPOTEKTOPHEIE CBOVICTBA 3a CUET CHVKEHIIST OKMCANTEABHOTO CTpecca, IT0AaBAeHILs
BOCIIaJ€HIIs, YAYIIIeHNs MUTOXOHAPMaAbHON PyHKIIUM 1 akTuBanyy mmyteit Nrf2, mogasaenns NF-«kB u Mmoay asmiim
curtaasHoro 1yt BDNF. BzanMogernictBus «reH—AmueTa» yKasblBalOT Ha TO, YTO HOCHUTeAV I'€HOTUIIOB, TaKMX Kak
APOE &4 nan BDNF Val66Met, moryT 11o-pasHOMY pearnpoBaTh Ha HyTPUTHBHBIE CTpaTerny. VIHTerpanns reHOMHBIX,
MeTabOAMYeCKNX ¥ HYTPULVMOHHBIX JAHHBIX IIOAAEep>KMBAaeT pas3BUTHE IIePCOHAAU3UPOBAHHBIX HYTPUTUBHBIX
II0AX0A0B K IpoduAakIuKe U JAe4eHMIO Oose3Hm AapureiiMepa. VIHAMBUAyaAM3MpOBaHHBIE BMeIaTeAbCTBa,
COOTBETCTBYIOIIIVIE TEHETUYECKOMY ITPO(IAIO, CIIOCOOHBI YMEHBIATh OKMCANUTEABHYIO I BOCIIaAUTEABHYIO HarPy3Ky,
yCUAUBaTh HEMPOIPOTEKTOPHbIE MeXaHU3MBI U 3aMeAATh IIporpeccupoBaHye 3a001eBaHMsL.

Katouesble caosa: 001e3Hb Aabirreiimepa, HyTpunesTuky, APOE, BDNF, renetnaeckuii puck, KOTHUTUBHOE
CHIDKeHIIe, HyTPUTeHOMIKa, HyTpUTreHeTUKa.
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Tyiingeme
Dnuaernicusra Kapcel IperapaTTapblH KOAXKeTiMAiAiK Maceaeci geHcayAbIK caKkTay
JKYJeciHde eH ©3eKTi Maceaeaepain Oipi 6oabn kaaa Oepeai. Kasakcranaa Terin
MeJUITMHAAbIK, KOMEKTIH Kelliaaik OepiareH KeAeMiHiH >XoHe MiHAeTTi aaeyMeTTik
MeAUIIMHAABIK CaKTaHABIPY >KYylieciHiH 00AybIHa KapaMacTaH, SIIMAETICHIFa KapChl
IperaparrapAbl KaMTaMachl3 eTy KoOiHece HOPMaTHUBTIK, YMBIMAACTHIPYIIBIABIK
JKoHe JAOTUCTMKAABIK KMBIHABIKTapFa TaIll 0o4aabl. J3epTTeyAiH MaKcaThbl:
SIIAETICUsIFa Kapchl MpenapaTrTapabl KaMTaMachl3 eTyAiH 91eMAiK JKoHe YATTBIK
ToXXipubeaepin Taagay, Kasakcranaa snmaerncusra Kapchl IIperapaTrTapablH
KOAKeTiMAiAiriHiH Herisri KegepriaepiH aHbIKTay >XoHe HOPMAaTUBTIK-KYKBIKTBIK
GaszaHbI >KeTiadipy OaFbITTapBIH aliKbIHAAY. OAe0NeTTi i34ey >koHe TaaAay COHFBI 5
SKBIAABL KaMThIABL. 3eprrey OapsichiHga Adiletkz HOpMaTUBTIK-KYKBIKTBIK
pecypcrapsl, PubMed >xene Google Scholar xaablkapaAbIK FBIABIMU AepPeKTep
Gasaaapsl, coHjali-aK /YHMEXY3idiK AeHcayaABIK cakKTay YIBIMBIHBIH ecemTepi,
sepTrey  OasHAaMaJapbl >KoHe  SIMAEICHAFa  Kapchl  IIperaparTapAblH
KOAKeTiMAIAITiH KaMTaMachl3 eTyre apHaAfaH XaABIKapaablK TXipmOe ecerrepi
NaligadaHblAAbl. DMMAETICUAFa Kapchl IMperapaTTapMeH KaMTaMachkl3 eTyJeri
KeJepriaepAi aHbIKTay HOPMaTHUBTiK OazaHbl OHTallAaHABIPY OOMBIHIIIA YCBIHBIMAAP
93ipaeyre KoHe MalUVEHTTepPAiH eMAaeyaiy

OapablK ~ caHaTTapbl  YIIiH

KOAXKeTiMAIAITiH apTTBIpyFa MYMKiHAIK Oepeai.

Tyriin ce3aep: srmaencus, 49pi-a49pMeKIleH KaMTaMackl3 Ty, SIINAETICUAFa KapChl
IIpernapaTTap, HOpMaTUBTIK-KYKBIKTHIK peTTey, KasakcTaHaaFb! AeHCayABIK CaKTay.

DIIUAEMIUOAOTUSABIK, TYPFbIHFa IITaKKaHAa IIaMaMeH 6,4 >KardaiAbl Kypaasl,

3eprreyaepaiy aepekTepi OoitbiHINA, daeMmAe 70 aa Kbl cauiblHFBl aypymadabik 100 000 agamra 67,8
MIAAVIOHHAH acTaM ajaM dHuAencusMeH eMip cypeai >KaHa >KafjaiigaH Keaeai [1]. TaObIchl ToMeH >koHe OpTa
[1]. TaOwichl >xOFaphl eagepae Tapaay dgenreii 1000 eHipaepae Oya kepceTkimTep OipHeIle ece >XOFaphl,
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Oy SIMAENCUSHBL aHBIKTay MeH eMJaeyAeri >kahaHABIK
TeHCi3AIKTi aliKbIH KepceTeai [2].

Tuimai em-mapanslH 0OoAyblHa KapaMacTaH,
MeAUITMHAABIK KOMEeKKe KO JKeTKi3y a4i Je eTe KUBIH.
TaObichl TeMmeH >KoHe OpTa eadepde eMAey4iH
KoaXeTiMmcizairi  70-85%-ra aeliiH  keTce, Kelbhip
Memaekerrepde 90%-aan  aa acaasr [2]. Herisri
KeJeprizepre MaMaHAap TallIIbIABIFbI, MeAUIIMHAABIK
KbI3MeTTepre SKeTKiAiKci3
Kap>KbIAaHABIPY, COHAal-aK Adpidik ITpernapaTTapMeH
KaMTaMachI3 eTyeri ipxiaicrep >katagsl. Asus, Appuka
>koHe OHTYCTiK AMepUKaHBIH KeOIITeTeH eaAepiHae
DKOHOMMKAABIK >KoHe MHQPPaKYPHIABIMABIK IIIEKTeyAep
eMaey4iH  Kell GacraaybprHa eMgeayre
HEeMKYpaiiabl Kapayra akeaedi [2].

XaarpIKapaablK, ToxXipubeae sHImaercusra Kapcsl
npenapattapabl  (OKII) kamTamacels eTy aypyAbl
GaxbLaayAbIH HeTi3TIi DAeMeHTi peTiHge KapacTBIPhLAaaBbl.
OaeMaiK YCBIHBIMAAp A9pi-A9PMEKIIeH KaMTaMach3
eryai KelliageHAipiareH Kap>KbLAaHABIPY,
MeAUITMHAABIK-CAaHUTapUAABIK aAFaIIIK bl KOMeK
(MCAK) OargapaaMaaapblHa SINAEICUs TeparnusChiH
MHTerpanusiay, 0asaablK AdpidiK 3aTTapAblH TidiMiH
KEHEeNTy, TeHepUKTepai KOCy, COHJal-aK >KeTKi3y
KYJeciHiH y3AiKCi3AiriH KaMTaMachl3 eTy KepeKTiriH
ararl kepcetedi [3]. JeHcayabIK cakTay >Kylieci 4aMbIFaH
eAjep XaAbIKTBIH IIBIFBIHABIK aybIPTIIAABIFBIH a3aiTy
K9He eMIe TYpakKThl KOAXeTIMAiAiKTI  apTThIpy
MakcaTblHAa OipbIHFail  caThIl  ady >KylieaepiH,
caKTaHABIPY SKoHe MeMAeKeTTiK SKeH1A41iK
OaraapaamMasapblH KeHiHeH IalijalaHabl.

Kaszakcranaa Adpiaik KaMTaMachI3 ety
MaceJelepi ToyeACi3AiK aaFaHHaH Oepi >KacaablIl Keae
JKaTKaH KellleHAl pedopMasapAblH MaHBI3ABI OaFrbIThHI

KO/AKeTiMCi3aiK,

JKoHe

2. 3epTTey aaicTepi

3epTTey cuIaTTaMalbIK-TadAdaMaAblK, AM3aliHAa
Kyprisiagi. Taagay yIIiH HOPMaTUBTIK-KYKBIKTBIK
Ky’KaTTap, MeMAeKeTTiK aKHIapaTTHK pecypcTapAblH
aepekrepi (Adiletkz, KP ACM), xaabKapaAblK >KoHe
VATTHIK, DaszazapAarsl  KapUsAaHBIMAAP
(PubMed, Google Scholar), congaii-ax AyHuexysiaix
AeHcayAblK caktay yieiMBL  (AACY) >xene ILAE
YCBIHBIMAApPHI MaligadaHblAAbl. [34ey snmaericust >xoHe
A9piZiK KaMTaMachkl3 €Ty TaKBIPBIITapBIH KaMTUTBHIH
Herisri TyiiHAI ce3dep OOIBIHIIA COHFBI 5 KB
apaAbIFbIHAA XKYPIidiaal.

FbIABIMI

3. Hatmxeaep

Orem OotiviHIuA anuaencusiza
npenapammapovit, KOAXemimoiaizi

©eMHiH OapAbIK aliMaKTapblHAAa MeAUIIMHAABIK,
KOMeKKe KOA JKeTKisyJeri eH YVAKeH aAIllaKTBHIK
XaAbIKTBIH €H Ocal TOITaphl apachlHAa OaliKalaAbl

Kapcot

0oabit Tabsiaaant. «Casamartsr Kazakcran» (2011-2015
xK.) [6], «dencayapix» (2016-2020 »xck.) [6], coHgaii-ax,
2020-2025 KplAAapra apHaAraH MeMAEKEeTTiK
AeHcayAbIK cakray Oargapaamacsl [7] MeAMIIMHAABIK
KOMEKTIiH callacblH apTThIpyfa >KoHe XaAbIKTLIH eMmre
KOAKeTiMAIAiriH KeHelTyre OafpITTaaraH. MiHaeTTi
91€yMeTTiK MeAULNHAABIK caKTaHAelpy (MOMOC)
KyteciHiy eHrisiayi TeriH MeAMIIMHAABIK, KOMEKTIH
Keriaaik Oepiaren xeaemin (TMKKK) rtoasikTeipa
OTBHIPBIN, aMOyAaTOpPABIK A9pidiK KaMTaMachl3 eTyre
KOAXKeTiMA1AiKKe KO allTsI [8].
HopMaTuBTiK-KYKBIKTBIK, Ky>KaTrTtapaa
CO3BIAMA/BI JKOHE 91eyMeTTiK MaHBI3BI Oap aypyaap
yurig, conelg iminae OKII-apr Terin Oepy TopTiOi
Oexitiaren. Kaszaxcran Pecnybamkacel /JeHcayAablk
cakray MuHmcrpinig NeKP M3-108/2020 OyiipoirsiHa
colikec [9], co3blaMaabl HEBPOAOIMAABIK, OY3bLABICTAPHI
Gap Tyarasap amMOyaaTOpABIK JeHTelije TeTiH A9piaik

KaMTaMachl3 eTyre KYKbIAbl. Asaliga KYKBIKTBIK
Ky>KaTTapfa KapamacTaH, ailiMakKTap apacbhlHAaFrbl
alfBIpMallIbIABIKTap, Kagp  TaIlIIBIABIFBI,  >KETKi3y

KyJeciHgeri  KeMIiJikTep  >koHe  XaAbIKThIH  ©3
KYKBIKTaphl TypaAbl >KeTKiAikci3 akIapar aaysl 24i e
GacTer Maceae OOABII Kala Oepeai.

Ocot ¢Qaxrtopaapabniy  Oapasirer  OKIl-ra
KOAXKeTiMAiaikTiH Oipkeaki 6oaMaybiHa okeaeli >KoHe
aypyAnl OakblaayAblH THMiIMAiAiri MeH eMip carachklHa
Tepic acep ereai.

bya 1104y  MaKaAaChIHbIH
SHUAEINICUAHBL ASPiAiK KaMTaMachld eTyAiH a4eMAiK
JKoHe VATTHIK ToxXipmubeaepin Taagay, Kasakcranaa
OKII-ra  KOAXeTIMAiAIKTIH KeJepriaepin
aHBIKTay  >KoHe OazaHBbI
JKeTiaaipy OarbITTapbIH aliKbIHAAY.

MaKcCaThbl —

Heri3ri
HOPMAaTUBTiK-KYKBIKTBIK

Aepexkesaepai  ipikrey  Ke3eHiHAe  KOCY
KpuTepuiilepi KOAAAQHBIAABL: SINMAENCUSAFa KapChl
npenaparrapably (OKII) koakerimaiairi MaceaeciHe
coiikecTik, (akrTiaik Jepexrepain  60ays
XpOHOAOTMAABIK TaJdanTapra cail Keayi. Aaramksr 71
AepeKKe3Ain 1IITiHeH CKPMHVHT SKoHe KOCy
KpuTepuiiaepiHn KoAJaHFaHHaH KeWiH 3epTTeyaiH
KOPBITBIHABI TaAayblHa 26 MaKaaa TaHaaaAbl. KoHreHT-
Taaday HOpPMaTMBTIK 0a3a, B®HNMAEMMOAOTUAABIK,
acCIIeKTiaep, 49pidiK KamMTaMachl3 €TyAl YIBIMAACTBIPY
SKoHe Xa/AbIKapaAbIK ToXipubdeaep OOJIBIHIIIA
MaJiMeTTepai XXylteaeyre MyMKiHAIK Oepai.

JKoHe

Ocipece 91eyMeTTiK-DKOHOMMKAABIK, JKaFAaibl apTypAi
aliMaKTapJa TeHCi3Aik alikbIH KepiHeai: Oail eagep MeH
ipi Kajaaap/Ja MeAUITMHAABIK, KbI3MeTTepre
KO/KETIMAIAIK aybBlAABIK >KoHe KeJeil aliMakTapra
KaparaHga egayip >korapbl. TaObIckl TOMeH >KoHe
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opTalla eajepae SINUAENCUSHB eMAeyAeri aAIlaKThIK
70-85 % aeitiH KeTeai, a1 Magarackap CUAKTBI Keltoip
eadepae 6ya xepcetkim 92 %-ra AeitiH xxeteai [4]. Asns
MeH Omnrycrik AMepukagarbl  Kelibip  eadepde
DKOHOMUKAABIK >KoHe MH(PaKYpPLLABIMABIK Kedeprizep
eMre KOAXKeTiMAiAiKTi aliTapAbIKTall IekTenai [4].

Xaablkapaablk snmaericuss auracbiHply (ILAE)
>KahaHABIK 3eprTeyi OipiHmmi OybelH IIperaparTapsl
(kapbamazenuH, ¢eHODapOUTal) €H KeH KOAXeTiMAi
€KeHiH, a4 eKiHIIi >KoHe YIIiHIIi 6y1)IH penapaTrTapsl,
acipece TaOBICBI OpTa >KoHE TOMEH MeM/eKeTTepJe
aliTapAbIKTall IIeKTey i ekeHiH kepcerTi. Eagepain >xan
OacbIHa HIaKKaHAaFbI AeHretiHaeri
alfBIpMaIIblAbIKTapra KapamactaH, DKII-HeH Oearmrex
caysasarbl Oaraaapsl keOiHe yKcac OOABII Keaeai, Oya
©3 Ke3eringe KOAXKeTiMAiAlK MaceseciH ogaH api
Kypaeaengipeai [11].

AACY aepexTepiHe carikec, TaOBICHI TOMEH >KoHe
opTa JeHrelijeri eajepje SHUAENCHSIMEH aybIpaThIH
HaykacTtapAblH 70%-Ha geriiHrici >KeTkiZikTi em aaa
aaManabl.  Ajaiiga  TeriH  KamMTaMachl3 — eTyTe
OarpITTaafaH THiIMAI OaFjapaaMadap >KafFjaiibIHAQ
eMHiH TuiMaiairi 60-70%-ra Aeitin >xeryi MyMmKkiH [21].

TabbIC

Dnmaencusara  Kapcol  Inpenapartapabiy  (OKII)
KOAKeTiMAiairiH Oarasay OapbIChIHAA OKYprisiareH
94eMaiK Taalay apTypAi TabbIC AeHTrelliHAeTi eadepain
Adpiaik KaMTamachl3 eTyiHAe aliKbIH aAIlaKTbHIK Oap
eKeHiH KepceTTi. XaaAblKapaaAblK BINIAeICHsAFa Kapchl
(ILAE) Kypecyain
xaasIKkapaaslk, 01opoce! (IBE) sxyprisren seprreyre 101
e/ KaTbICHIII, >Kayall Oepy kepceTkiri 73,2% 60a4p1 [26].
bya saemgeri >xaraaliablH >KaH-KaKTbhl opi HaKTHI
KepiHiciH OaxplaayFa MYMKiHAIK Oepai. Dmmaercus
MaljMeHTTepi VIIiH OpTaAbBIKTaHABIPBIAFAH  Tipkey
xyreaepi men DKII kaxkerriairin 6oaxay Xyieaepi
€HIi3iATeH eAepae eH >KaKChl HoTIKeaepre KOA JKeTKi3y
MYMKiH, Oya A9pi-49pMeKTepAiH VaKbITBIABL CaTHIII
aAbIHYbl MEH TapaAyblH KaMTaMachI3 eTeai [14].
AyHnexysiaik geHcayablk cakTay yitbiMbl (WHO)
>koHe XaablKapaablk snuserncust auraceiHblH (ILAE)
Kasipri ychIHBICTapbIHa CaliKec, ecKi skaHe >KaHa DKII-ab1
(JapMaKOpe3NCTEHTTIK >XoHe >KaHaMa acepAepiH eckepe
OTBHIPBIN YI1AECTipy eMHiH TuiMaiairin apTTeipass [26].

AUTra MeH BruunaerncusiMeH

Kecme 1- WHO, ILAE xote xarvikaparvs sepmmeyrepoir [4,11,14,15,26] nezisinde IKII-0viry mypai erdep men

auMaKmapoazvl KoAXemimOirizi myparvl Kecne KypacmuvipuiAdol

Terin/XxeHiaaikeH . .
Herisri
OKII KaMTaMachbI3 eTy MamanaaHABIpbLAFaH . .
Ea L . . epekineaikrep/y3aik
KOAXKeTiMaiaik  OargapaaMacbIHBIH TipkeaimMHiH 60aybI ]
. TaxXipmubeaep
Typi
. OpTaabIKTaHABIPBLAFAH
baparik Herisri NHS nanuenTtrepre p Krananp
DNMAeNCUsHbIH YATTBIK catnin aay, DKII xaHa
OKTI, coHbIH apHaaraH 6apABIK . . .
Y aniOpuranms o . tipkeaimi (UK Epilepsy OyBIHAQpBIHA KOA
irmiHge >xaHa penenTrepAi ) )
Register) JKETKi3y, eM
OyBIHAAPEI KaMTUAbI .
MOHUTOPMHII
Provincial Drug OpraabIKTaHABIPBLAFaH
Kamaza Heri3ri >xone Plans Kanagaamik snmaerncust Ka>KeTTiAiKTi
A sxaHa DKTT (IpOBMHIIMAABIK TipkeaimMi JKOCTIapAay, eMHiH
JKeHiagikrep) TUiIMAiAiriH 6akpLaay
CakraHabIpy, Oadasap
.. Medicaid >xone >xeke ATIMaKTBIK, MeH a3 KaMThlAFaHjapFa
Herisri >xone
AKII DKIIT cakTaHABIPY KAMHUKAABIK apHaAraH
XaHa . .
H H6araapaamaaapsl TipKeaimMaep baraapaamaaap
apKbLABI KOA JKEeTKi3y
Adpuka .. i
dp Heriari OKT], . . Emgeamerengepain
(MbIcaa: IMexTeyai ¥ ATTHIK, MEMAEKETTIK ..
>KaHa OybIHAApBI . . JKOFaphl AeHTelti
Magarackap, . baraapaamaiap TipkeaiMaep KOK o
KOA KeTiMci3 (70-90%)
Hurepnn)

Kasaxcmaridazvl anudemMuor02usAbik xazoati

2014 xwragan 2020 >kbplara AeMiHII Ke3eHJe
Kasakcranaa 82 907 snmaencus >Karaaiisl Tipkeaai [16].
AypyliaHaplK yII ecegeH actaMfa apTtel — 100 000

TYpPFbIHFa IIakKaHAa 26,15-ten 88,80-re aeliiH, Tapaaysl
Aa ykcac typae octi — 100 000 typroinra 26,06-aan
73,10-ra geitiH. AypyAbIH >KaAIlbl aybIpTIIaAbIrel 153 532
DALY «kypaant (100 000 typromnra 824,5). ©Oaim
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KepCeTKiITepi e >KoFraphl Kapusilap MeH Oasasap Kac
TonTaphiHAa OaliKaaael. ©aiM KayIiH apTTHIpaTHIH
MaHBbI3AH pakTOpAapra nepedpaabast caa aypyst (CKP
2,23), opTaablk, Xylike >XyiieciHig atpoduricst (CKP
27,79), COHAall-akK AeMUeAVHU3 a1 SKoHe
DKCTpaNpaMIAAABIK XYIIKe XYyiieciHiH OY3bLAbICTapBI
>KaTTHI [16].

Onrycrik Kasakcranaa (IIIBIMKeHT Kaaacsl >KoHe
CaitpaM ayAaHbI) KXYprisiareH SIMA€MMOAOIMIABIK
3epTTey JepekTepi OONMBIHINA DINMAEIICUIHBIH Tapady
AeHrelii Kaaaawlk, xepaepae 1000 rypreinra makkaHaa
3,14, aa ayblagblK Kepaepge 4,95-ti kypaant [18].
3epTTey HOTIDKECiHAe MAaNMeHTTepAiH IaMameH 25%-
bl DIIMAEIICHUAFa KapChl eM aAMaraHbl aHBIKTaAAbl, a1 eM
KaOblagan >KypreHAepAiH eMJey >KocIapbl KebiHece

THiMAl  emec  Ooabim  mBIKTHL. — HaykacTrapabiy

SKapTBICBIHAH Ko0i >Xmi (KblABIHAa 12 peTTeH apTHIK)
ycTamMajzapjaH 3apAaml IIereTiHiH Kkepcerti, Oya
aypyabl Oakblaay AeHTelliHiH TeMeHAIriH 0Oiagipeai.
Kaaaaplk >xeHe aybplaabIK aliMaKTap apachlHAAFbI eMre
KOAKeTiMAiaikTeri alibipMmamibiabikTap DKII-MeH Terin
KaMTaMachl3 eTy MeXaHM3MAepiH KaliTa Kapay >KoHe
HOPMAaTUBTIK OaszaHBl >KeTiAAipy apKbIABI TeparmusEa
TeH KOAXKeTiMAIAIKTI KaMTaMacbhld eTy Ka>KeTTiriH
KepceTeai [18].

Kazakcranaa OKII-ra Terin Koaxxerimaiairi
TMKKK >xene MOMC apkblabl KaMTaMachl3 eTideai.
Terin  mpenaparrap KapOaMa3zenuH,
BaabIIpoaT, ¢eHoDapOuUTaa, AAMOTPUAXUH O>KOHE
Aesetupaneram kipeai, 6ya AACY yceIHBICTapBIHA
CaliKec Aa >xaHa OybIH IpenapaTTapsl
(aakocamma, Tonpamar) TeriH TisiMre kipmeiiai [20].

Ti3iMiHe

Kezeai.

Kecme 2 - Kazaxcmarnda DKII-za koaxemimoirixmezi Hezisei kedepzirep

Keaepri canaTsl

MbaceaeHiH cunarraMachl

OHipaik
. Hp AyBLAABIK SKoHe ITaarail aiiMakTapa OKII-ueg 60amaysr [13]
albIpPMaNIbIABIKTAP
Kap:>xb1abI1K Aopi-aA9pMeKKe KeTeTiH NIBIFbIHAAPABIH 84%-b1 — HayKacTap eceOineH [21]
/10TUCTUKAABIK, CK-®apmanst apKbLABL JKeTKizyaeri ysiaicrep [21]
apMaKOPE3UCTEHTTi SIINAEIICHSIFa apHaAFaH OaKpll1ayAarsl [IperapaTrapra IeKTeyae
BAHHAMABIK Ppapmaxop P KpL1ayA peraparrap yaep
[12,14]
Kagpasig OHipaepae HEBPOAOT gdpirepaepAiy xeTicreymriairi
AxnapatrThIK TeriH gopi-AopMeK aay KYKBIFbI TYpaAbl aKIlapaTThIH a3AbIFb

KyYKBIKTBIK >KoHe YIIBIMAACTBIPYIIBIABIK Oasa
CO3BIAMAbI aypyAaphl Oap, OHBIH iIlliHAE SIIMAETICUSICH]
Oap HayKacTapfa 49pi-A9pMeKIleH KaMTaMachl3 eTyAiH
HerTi3iH Kaaaiabl. Kasakcran PecriyOankacs! JeHcayAbIK
caktay myHncrpinig Ne PK M3-108/2020 OyitprrrsiHa
coiikec [9], aaeyMmerTik MaHBI3BI Oap aypyaapsl Oap
HalMeHTTep, OHBIH iIliHAe CO3blAMAaAbl XKYJiKe >Kylieci
Oy3blAbICTapbl Oap HaykKacTap, SHUAEINCUIFa KapChl
npenaparrap (OKII) koca, TerinH am6yaaTOpUAABIK A9pi-
AdPMeKIIeH KaMTaMachl3 eTy KYKBIFbIHA 1e.

JereHMeH, KYKBIKTBIK Oa3ara KapaMacTa,
DHIACTICHFa KapChl pelaparrapra (BKII)
KO/AXKETIMAIAIK CaaacblHAAa OHIpAIK >KoHe 94eyMeTTiK-
9KOHOMUKAABIK, alfbIpPMaIIbIABIKTAp aliKbIH CaKTalaabl.
JleHcayabIK, caKTay cadacblHa OeaiHeTiH MeMAeKeTTiK
IIBIFBIHAAP >KaAnsl imki enimHiyg (OKIO) neGopi 1,8%
KYpaliAbl, aa Adpi-A9pMeK KYHBIHBIH 84%-4aH acTaMbIH
HayKacTap e3depi Teaeiai [8]. Bya moaceae acipece
ayblAABIK JKoHe INlaAfali aliMakTapJa Kypaeadi Typae
KopiHeai, MyHZa MaMaHJap TaIlIIbLABIFLI,
MHQPaKYPLIABIMHBIH 9ACI34iri >koHe 3aH OOIBIHIIA
OepizeTiH )XeHiAAiKTep TypaAasbl aKIlapaTTHIH IIeKTeyAiri
Garikaaaasl. COHBIMEH KaTtap, TYpPakThl ecell OepyaiH
JK9He  alllBIK ~ ecelTepaiH  >KOKTBIFBI ~ MeMJAeKeTTiK
casicaTThIH TUIMAiAiTiH OOBeKTUBTI OaraaayAbl
KMBIHAATaABI [8].

Aopi-aepmek, onbly iminae OKII catwin aay
IPOLIeCiH PeTTeNTiH HeTi3Ti HOpMaTMUBTIK Ky>KaTTap/blH
6ipi — Kasaxcran Pecniybamkacel JeHcayablK cakTay
MuHUCTpiHig No110 Oyiiporrst (2023 SKBIAFBI 7 MayChIM)
[10]. Bya kyxarka caiikec, TMKKK >xene MoMC
asChIHAA CATBIII aAy allbIKTHIK, >KETKi3yIliAepaiH TeH
KOAKETIMAiAiri ~ >KoHe  OTaHABIK  ©HAipylIidepai
OachIMABIKIIEH ~ KOAJ4ay  IpMHIIUITEpi  HeTidiHAe
Xyprisiaeai. Japi-AepMeK caTblIl aay/bIH HETi3ri KeaeMi
TOO «CK-®apmanms» JereH Oipereit AMCTpUOBIOTOP
apKBIABI KY3€Te achIpbllajbl, Oya eaAimi3AiH GapabIk
MeAMLUMHAaABIK YWBIMAAPLIH OpPTaAbIKTaHALIPBLAFaH
KaMTaMachl3 eTyi KaMTaMackeIs eteai [9,10].

TMKKK >xone MOMC 11eHOepiHAe caThIn adyFa
JKOHe  OTKi3yTe IperiapaTrapra KaTaH
TajdallTap KOMBLAaAbl: MeMAEKeTTIK Tipkey ©O0AyBI
(HeMece TipkeaMereH HpenapaTTapabl akeayre pykcar),
TeXHUKAABIK CUIaTTaMadapAbl, caKTay IapTTapblH,
MapKUPOBKaHbI CaKTay >KoHe OeArideHIeH IIeKTi caTy
OaracpiHa cail 00Aybl. ApHalibl Hazapfa IperapaTThiH
>KapaMABIABIK Mep3iMi Kolblaaabl: >KeTKidy Ke3iHJe
IpenapaTThlH Mep3iMi OeArideHreH yaKBITTBHIH KeMiHje
50-60% ©Goaypr Tmic [10]. Ne 110 xayabIChI
(apMaKkoOpesuCTeHTTi BSNUAEINCHUACH Oap, TipkeareH
Aopiaep TidimMiHZe OKOK apHalibl HeMece CUpeK
Ke3jeceTiH IIpellapaTTapfa MYKTa)k HayKacTap YVIIiH

>KaTaTbIH
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epekirie MaHBI3BI Oap Op¢aHABIK >KoHe TipKeaMereH
OKII caTbill asyra yoKiAeTTi OpTaHHBIH KOPBITBIHABICHI
Heri3iHAe pyKkcaT Oepeai [13].

Kasakcranga epecek agamgapAbl  36,4%-bH
KaMTUTHIH 3epTTeyaik Jepekrep ©Oasacel bipbigrair
VATTHIK 9AeKTPOHABIK JeHCayABIK CaKTay >KYyMeciHiH
KYpblAyblHa KapaMacTaH, SINJeNCHsAMeH aybIpaThiH
HayKacTapAblH  apHaibl  TipkeaiMmi  >kok. bya
SINMAEMMOAOTVSIABIK, ~ KOPCETKIINTIH  TaIlIILLABIFbIHA

4. Taakpraay

Xaapikapaanlk, 3eptreyaep OKII-abH >KOFapb
KO/AXKeTiMA1AiTiHiH ¢akTropaapel  YATTHIK
SImAencus TipkeaiMmaepinig 6oaysl sxone WHO >xone
ILAE HyckayaapblHa CoVIKeC KeAeTiH TeriH Japidepain
KeHelTiareH TidimMgepi ekenHin Kepcereai [2,3,11].
KeMexTi yibIMAacTBIPYABIH JKOFaphl CTaHAAPTTaphl Oap
eagepAe Herisri >xoeHe >XKaHa DKII-Tapabl KaMTHUTBIH
eMgik Tociagep OacwkiM, Oya JaMyIobsl  eMmAeyJeri
KeJepriaepAi asaliTyra MYMKiHAIK Oepeai [4]. bya
ToXXipnbeaep  yaKTBLABI aayapl, TypaKThl
KeTKiziaiMAepal >KoHe IHpernaparTap/blH aliMaKTapra
Oipkeaki TapaayblH KaMTaMachI3 eTeA.

KasakcraHga  HOpMAaTUBTIK-KYKBIKTBIK  Oasa
TyTacTayl aaraHja XaAblKapaAblK Karugalapra cColikec
KeJaeal, azaliza HaKTBl iCKe achIpy Y34iK a4eMaiK
ToXipubeaepdeH anTapAbIKTall TeMeH. VIMmmoprka
JKOFapel  ToyeaAAiZik (HapbIKTBIH 84%-Ha  AeifiH),
JKeTKisiaiMaepaeri Kedepriaep >KoHe HeTiziHeH OipiHIi
OyplH mpenapaTTapblH KaMTUTHIH TeriH OKII-HBIH

Herisri

CaTBbIIT

IIeKTeyAi Tizimi caKkTaaaabl [20,21].
5. KOpBITBIHABI
3epTTrey HOTIDKeAepi BSIMAENCHUsAFa  KapChl
IpellapatTapMeH  KaMTaMackl3 €Ty  caJacblHJa

XaAbIKapaAblK TaXipuOe MeH KasaKCTaHABIK >KaFAail
apacelHJa alKbIH aifBIpMalIBIABIKTap Oap eKeHiH
asaeageai. Kaszakcranaarsr OKII-MeH kaMTamacs3
eTyAiH HOPMAaTMBTIK >KoHe IIpaKTMKaJABK OasachlHa
xyprisiaren taagay TMKKK men MoOMC menOepinge
KYpPBIABIMAAAFaH MexaHM3Mi Oap eKeHiH KepceTTi.
Anaiiga Oipkarap IpernaparTapAblH TaIllllbLABIFRIHBIH

9KeAill, DIMAeTICUAHBIH TapaAyblH >KoHe SIIMAeIICHAFa
Kapchl IperapaTrapra KaXKeTTiAiKTi 494 0Oafasaayabl
KUBIHJATaAbl, COHAal-aK JAdpidiK KamMTaMachl3 eTyai
JKOCIlapAayAa  HakKThl  KAMHUMKAaAbIK  IpaKTUKa
aepexrepin RWD (Real World Data) maraasanyast
mekTeniai [26]. Kasaxkcranga smnmaerncust TipkeAiMiH
KYpPY — Tepallnsira KOAXXeTiMA1AIKTi apTThIpy >KoHe TeTiH
A9pi-a9pMeK KaMTaMachl3 eTy casCaThblH paliyiOHaAAbI
KaABIIITaCTHIPY YIIiH MaHbI3ABI KajaM.

MamaHaaHABIpbLAFaH DIINAETICUS TipKeAiMiHiH
b6oamMaysl >koHe erxeit-terkeiii RWD aepekrepinig
6oaMaybl Ka>KeTTiAiKTi 491 OGarasayFa >KoHe CaTBII aly
KeJeMiH >Kocmapaayra Kegepri keatipeai  [16].
AVIMakTBIK  TEHCI3AiK, CupeKk  IHperapaTrTapMeH
KaMTaMachl3 eTyJeri KUBIHABIKTap >KoHe ayBlAABIK
Xepaepae eMHiH ToMeH KOAXKeTiMAiairi HOpMaTHUBTIiK
KeIliagikTep MeH HaKTbhl KO/AXKeTIMAiAiK apacbhIHAAFbI
aAlIaKTBIKTBL  Kymlreliteai  [12-15].  Xaawpikapaabix
ToXXiprOeMeH CaABICTHIPY KOpPCeTKeHAel, >KyieHiH
THiMAiairie aptTeipy yiiH Kasakcranra DKII Tizimin
>KaHapTy, SINAEIICKs TipKeAiMiH €eHIi3y >KoHe CaTbIIl
aay >KOAJapblH JKeTiaAipy KaXKerT.

ATaaraH mapaaapabl JKysere acelpy Kasakcranra
TeriH Ad9pPisiK KaMTaMachl3 €Ty >KYJMeCiH XaablKapaablk
94€yMeTTiK 94iA4iK CTaHAapTTapblHa >KaKbIHJAATyFa,
SMIUAETNICUAMEH  ayblpaThlH  HayKacTapAblH  eMip
cariachlH apTTHIPYFa XKoHe papMalleBTUKAABIK XKYyIieHiH
TYPaKTBIABIFBIH KYIIIeITyTe MYMKiHAiK Oepeai [25].

OKTII-ka KOAKeTIiMAIAIKTi SKoHe A@piaik
KaMTaMachl3 eTy >KYIeciHiH TYpPaKTBIABIFBIH apTTHIPY
YIIiH >Kylieai Oaapra goaeaai
MegunyHara HerisgeareH DKII Tisimaepin Kaiita Kapay,
imki eHaipicTi 4aMBITy, AOTMCTUKAHBI IIMPPAAHABIPY
SKOHe apHalisl IIpernaparrapra
KO/AXKEeTIMAIAIKTi KaMTaMachl3 eTy >KaTajbl.

Myaaeaep KaxkTBIFBICHI: ABTOpAap MyAdeaep
KaKTBIFBICBIHBIH OPBIH a/MaFaHBIH MaAiMAeiiAi.

Imapajap Kaxer.
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8 Hay‘{HbIIZ KOHCYAbTaHT, AOLIEHT 11CCAeA0BaTeAb Ka¢eApr O6LLI€CTB€HH01"0 3ApaBOOXpaHEHN:I U1 TUTVI€HBI, MeAI/ILlI/IHCKI/IIZ YHUBEPCUTET

Acrana, Acrana, Kazaxcran. E-mail: galivaorazova@gmail.com

Pe3ome

[Tpobaema A40CTYIIHOCTM IIPOTUBOBIINAEIITIYECKNX IIPeIIapaToB OCTaéTCsl OAHON M3 Hanboee aKTyaAbHBIX B
cucreMe 3apaBooxpaHeHusa. Hecmorpss Ha Haamume B KasaxcraHe rapaHTHpOBaHHOTO oOObeMa OecIIAaTHOI
MeAUITMHCKOM TOMOINM M CUCTeMBbI O0s3aTeAbHOrO COIMaAbHOTO MeAMIIMHCKOIO CTpaxoBaHMU:A, obDecreyeHUe
IIPOTUBOBINAENITUIECKUX IIpellapaToB 4YacTO COIPOBOXKJAeTCsl HOPMATVMBHBIMY, OpPraHM3allMOHHBIMU U
ZOTUCTUYECKMMHU TPYAHOCTSAMMI. DTO OTpa’kaeTcs Ha KavyeCTBe UM HEIPEepPhIBHOCTH JA€YEHI:], YTO JeAaeT U3ydeHNe
PETyAsSTOPHBIX aclleKTOB OCOOEHHO BaXKHBIM. lleap mMccaesoBaHMS: aHAAM3 MMPOBOIO UM HaIlMOHAJABHOIO OIIBITA
obecrieyeHNs1 TPOTUBOBIIMAeNITIYeCKUX penapaTos (I1DI1), BersaBAeHNEe OCHOBHEIX Oapbepos gocryrHocty 11911 B
Kasaxcrane m omnpegeleHne HallpaBJAeHMII COBEpPIIEHCTBOBAHMI HOPMaTUBHO-IIpaBoBoll Oaspl. Ilomck m aHaams
MarepualoB IIPOBOAMACS 3a IIOCAedHME 5 JeT, Ha OCHOBe HOPMAaTMBHO-IIPAaBOBBIX pecypcoB Adilet.kz,
MeXXAyHapoAHBIX HayuHbIX Oa3 PubMed m Google Scholar, a Taxke OT46TOB U 1MCCA€40BaTEABCKIX MaTepuaos,
nybaukanuit BecemMmpHON opraHmM3anuM 3JpaBooXpaHeHMsI U paboT, ITOCBSIIEHHBIX MMPOBBIM IIPUHIVIIAM
obecrieyeHNs1 AOCTYIIHOCTM IIPOTHMBOBDINMAENTHYECKNX IIperaparoB. [loaydyeHHble gaHHBIE ITO3BOAMAV BBLABUTH
KAIOUeBble Oapbepbl B OOecrieuyeHNM IIPOTUBOBDIINMAENTHYECKNX IIperapaTroB U ONpeAeAUTh HaIlpaBAEHMS AAs
COBepIIIeHCTBOBaHIsI HOPMaTUBHO-IIPaBOBOI 0a3bl, YTO CIIOCOOCTBYET MOBLIIIIEHNIO AOCTYITHOCTY A€4eHIs.

KaioueBble caoBa: snuaencusi, JeKapCTBeHHOe oOecIiedyeHMe, ITPOTUMBOSIINMAENTHYeCKe IIpernaparsl,
HOPMaTMBHO-IIpaBOBOe PeryAnpoBaHe, 3apabooxpaHeHne B Kazaxcrane.
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Abstract

The issue of accessibility of anti-epilepsy medications remains one of the most pressing challenges in the
healthcare system. Despite the presence of guaranteed volume of free medical care and the compulsory social health
insurance system in Kazakhstan, the provision of anti-epilepsy medications is often accompanied by regulatory,
organizational, and logistical difficulties. This affects the quality and continuity of treatment, making the study of
regulatory aspects particularly important. The purpose of the study: analysis of global and national experience in
providing antiepileptic drugs (AEDs), identification of the main barriers to the availability of AEDs in Kazakhstan,
and determination of areas for improving the regulatory framework. The search and analysis of materials were
conducted over the last five years, based on the regulatory and legal resources of Adilet.kz, international scientific
databases PubMed and Google Scholar, as well as reports and research materials, publications of the World Health
Organization, and studies focused on global principles of ensuring access to anti-epilepsy medications. The findings
allowed the identification of key barriers in the provision of anti-epilepsy medications and highlighted directions for
improving the regulatory framework, contributing to increased accessibility of treatment.

Keywords: epilepsy, pharmaceutical provision, anti-epilepsy medications, regulatory framework, healthcare in
Kazakhstan
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Pe3ome

Cungpom obparumori 3adHeil ®HIedalolaTUM — OCTPOe HEBPOAOTMYECKOe
COCTOsIHIE, COIPOBOXKJalolleecss HapyllleHMeM CO3HaHUs:A, Cy40poramMiu, IOAOBHOI
004bI0 U 3pUTeAbHBIMI HapyIlleHUAMMU. B cTaTbe npeacTaBaeH KAMHMYIECKUI CAyYail
71-2eTHeTO MYKYMHBI C AAUTEABHON apTepUalbHOM TUIePTeH3Meil U I1AO0XOi
KOMIL1a€HTHOCTBIO, Y KOTOPOTO B TedeHuMe ImATH AJeT cPOpMUPOBAANCDH
IIporpeccuBHble KOTHUTMBHBIE U MOTOPHBIE HapyIIeHMs, BKAIOYas TpeMop,
HapyIlleHue IIOXOAKM, TUIIepKMHEe3bl ¥ BBIpa’keHHOe CHIKeHMe KOTHUTUBHBIX
¢ynkunii. IlocaeaoBaTeabHBle MarHUTHO-PE3OHAHCHbBIE JICCA€AOBAHUSA TI'OJAO0BHOTO
Mo3ra, BeirtoaHeHHble B 2021-2024 rogax, moxasaau IporpeccupoBaHyie Ba3OTeHHBIX
M3MEHEeHUII B TeMEeHHO-3aTBIAOYHBIX OTJAedaX, 4TO IIOATBEPAMAO Ba3OTeHHBIN
XapakTep mopaxeHus. B gaHHOM HaOAlOAeHUM AMarHoCcTUYecKas II€HHOCTb
CEepMIIHOV MarHUTHO-pE3OHAHCHON ToMorpaduu okasaJach peamomein AAs
BepuduUKaIuM AMarHosa, Torda Kak CTOMKOe KOTHUTMBHOE HapyIleHUE, BEPOSTHO,
CBsI3aHO C XPOHMYECKUM COCYAVICTBHIM IOpakeHMeM U 3aAep>KKOI yCTaHOBAEeHNs
AnarHosza. OTMCaHHBI KAMHMYECKUI CAydall AeMOHCTpUPYeT BO3MOXKHOCTD
aTUMNNYHOTO TedeHUs CHUHAPOMa V TIOXKMABIX MallMeHTOB C  AAUTeABHOI
TUIIePTEeH3UeT.

Karouesble caoBa: cHApOM OOpaTMMOII 3asHeil dHIledpaaoIaTu; apTepraabHas
TUIIePTEeH3Ns, KOTHUTUBHbEIE HAapYIIeHUs, HeBPOAOIMYeCKNe HapyIIeHMsI ITIOXOAKH,
MarHUTHO-Pe30HaHCHasI ToMOorpad s, KAMHIYecKoe HabAI0AeHue.

Ba30OTIe€eHHbIe VMI3MEeHEeHIsT B TeMeHHO-3aTblA0OYHbBIX

(CO3D)  saBasgercst  OCTPBHIM  HEBPOAOTUIECKUM orgeaax [3]. CO3D passuBaeTcs IIpU Pa3ANIHBIX
COCTOSIHMEM, KOTOpOe IPOABASIETCA CyAOporaMi, COCTOSIHIAX, BKAIOYas apTepMaAbHYIO IMIIEPTEH3UIO,
roA0BHON  00ABIO, HapyIleHMeM  CO3HAaHMUA U IIOYEYHYI0O  HeAOCTaTOYHOCTb, IIPEDKAAMIICUIO U
3puTeAbHBIMM paccTpoiictsamu [1,2]. Ha marnuTtHO- NpUMeHeHMe  MMMYHoAenpeccaHToB  [4,5].  Dtu

pe3onHancHoit Tomorpadpum (MPT) uarre BBIABASIOTCS

0COOEHHOCTU AeAal0T CMHAPOM IIpegMeTOM IIMPOKOIro
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OOCYy>KAeHMsI B  COBPEMEHHOV  KAMHUYECKOW U
paanoA0TYeCKO AUTepaType.

HecMoTps1 Ha HakoIlAeHMe KAMHUYECKUX AAHHBIX,
OCTalOTCsl HeAOCTaTOYHO M3Y4YeHHBIMM aTUIIMYHbIe
BapuaHThl TedeHnss CO3D, 0coOeHHO y TOXMABIX
NaVeHTOB C AAUTEABHO CYILIeCTBYIOIIeN apTepuaAbHOM
runeprensuei [5,6]. B moao6HbIX cayuasx 3a00aeBaHMe
MOKeT MaHU}ecTUPOBaTh IIOCTEIIEHHO, c
npeobaajaHyeM KOTHUTUBHBIX U DKCTpalMpaMUAHBIX
CUMIITOMOB, 4TO OCAOKHSIET CBOEBPEeMEeHHYIO

2. OmnmcaHmne KAMHNYIeCKOTro cayqaﬂ

[Tannent C., 71 104, CTpajaeT apTepMaAbHON
runieprensyesn (AI) B TeueHme wMHormx aer. He
KOMIIAaeHTeH B OTHOIIEHUU
ITpeacraBaeHHBIN cayJait AeMOHCTpUpyeT
IporpeccupoBaHie HEeBPOAOTMYECKUX CUMMIITOMOB Ha
¢JoHe XpOHIIECKOII TUTIEPTEH3UIL.

Mngopmavyusa o nayuerme: Iloa: My>kckoit: Bozpacr:
71 roa. OcHOBHOI! AnarHo3: XpOHMYECKast apTepralbHas
runepreHsust. JKaaoOw:: I'oao0BHBIe 004M, HIATKOCTD
IIOXOAKM, KOTHUTUBHBI AePULTUT.

2019 roa: Aassiiye roAoBHble 00AUM B T€MEHHO-
3aTBLAOYHON 004acTy, TPeMOp B AMCTAABHBIX OTJeAax
BepPXHIX KOHEUHOCTel, IlepuogudecKoe MospbiieHne A/
40 170/100 mm pr. ct. (agantuposanaoe 120/80 MM pr.
CT.), KOTHUTUBHBIN CTaTyC He 00CAe0BaH.

2023 roa: TurnepkmnHesnl, KOOpPAMHAIIMIOHHbBIE
HapyIleHusa (IIaTKOCTh IIpU XOAbOe), IepuoandecKkoe
noseimreHne A/l 20 170/100 MM pT. CT., KOTHUTUBHBI
Aebunut (HapylleHMe IIaMATH, KOHIIEHTpalMM U
BHUMAHMU).

Teparnn.

AVMATHOCTUKY U  MHTepHpeTanuio  KAMHNYECKON
KapTHUHEI [7].
Llearo HaCTOSIIIIelt paboThI SIBASIETCS

IpeAcTaBAeHNe KAMHNYECKOTO cAydas IaljleHTa C
CUHAPOMOM OOpaTuMMON 3aJHeil ®HIedaloIaTny,
pasBuBIIIerocs: Ha GOHe A4AUTEABHO HEKOHTPOAUPYEMOIT

apTepuaAbHOMN TUIIepTEH3NN, u obcyxAeHne
AVAQTHOCTUMYECKMX U KAMHUYECKMX OCOOeHHOCTel
JaHHOTO HabAIOAEHUSL.

2024 roa: BrlpakeHHas ~ TOAOBHas ~ 004b,

IUIIepKUHe3bl, Ilepuoaudeckoe IIoBbieHne A/ 40
170/100 MM pr. cT., yMepeHnHoe orayiienne (IIIKI" 146),
BBIpa>ke€HHBIN KOTHUTHUBHBIN AePUITUT.

Xponoaorus: IlporpeccupoBaHue CUMIITOMOB B
TeyeHre 5 JeT ¢ HapacTaHUeM
HapyLIeHMiI ¥ HapymeHmi XoopauHanum. OrjeHKa
AVarHOCTMPOBaHIA:

Hespoaormueckmnii Ledaarmaeckmit
cunapoM. CuHApoM HapymeHus cosHaHus. CuHApoM
04YaroBOTO HEBPO/10TUYECKOTO Aedurinra.
ITupamuanbiin CUHAPOM. Koopaunaimonusie
HapyIIeHus.

Ha pucynke 1 mnokasanel cepum MPT-cHuMKOB
nanyenTta or 2021, 2023, n 2024 rr. B 3-x cuMMKax MbI
BUAUM: yBeAnuYeHUe >XeaAyJoukoB Mosra. OcoOennoe
BHIMaHIe yAeAuM uaMeHeHUsAM 2024 roga: oOmmpHas
30Ha MaTOAOTUYECKOTO 3aTpoHy/a
MeAlaabHble OTAeAbl TEMEHHOM U 3aTBhLAOYHOM A0Ael
0001X IOAYIIapUIL.

KOTHUTVIBHBIX

cTaTyc:

CUTHaJaa

MP - Kapmuna 1

MP - Kapmumna 2

MP - Kapmuna 3

Pucymox 1 — Paduorozuueckue dantvle nayuenma.
MPT 2021 2. (MP KAPTHHA 1): Ouazogvie usmeHeHusl 8 memeHHO-3amMblA0UHOU 00AACU.
MPT 2023 2. (MP KAPTWHA 2): I1pozpeccupogariue 04az06 6 eAoM geuectmee.
MPT 2024 2. (MP KAPTHHA 3): Ycuaerue 01azosotx usmeHeHUil 8 memMeHHO-3amblA0UHOU 00AacmU.

OL&EHK& mepanuu: ITarent He c06/1104az1
InIpeAlncaHHOe JAe4YeHre, 4TO IIpUBeAO K YyXYAIIeHUIO
COCTOsAHMA.

Iosmoptoe uccaedosanue u ucxodvi: BripaskeHHOe
IporpeccupoBaHme KOTHUTMBHOIO U ABUTaTeAbHOIO
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Aedunnra, YTO NOATBEPKAAETCS KAMHUYECKUMU U
PaAnoAOTMYeCKUMY AaHHBIMIL.

[TarimeHT  yCTHO  BBIpasmMAa  coraacue  Ha
y0AMKaInIo, 4TO OBLA0 3apUKCUPOBAHO B

3. O0Ocyxaenne

IIpeacraBaeHHBIN KAMHIYEeCKU cayyan
demoHcTpupyer CO3D y mOXMAOrO IIanueHTa C
AAVTeABHOI apTepuaAbHOM ruIiepTeHsueil. B oramane
KapTUHB,, TIJde 3aboaeBaHUE
MaHnQeCcTUpyeT OCTpPO C Cy40oporaMiu, TIOAOBHOI
004bI0 U 3pUTeAbHBIMU HapylleHuAMHu [1,2], B Hamrem
caydae 0TMe4aa0cCh IIOCTeIIeHHOe pasBuTHe
KOTHUTVBHOTO CHVIKEHLS, TUIIEPKIHE30B "
HapyIIEeHNUI KOOpAVHALIML.

Ilopoburie cybocTpple ¥ aTUIMYHBIE (POPMEI
Teuennst CO3D omnmcaHbl B AuTepaType, XOT:
BCTpeyaroTcs Bazuaye-
Ekwuyasi E.A. et al. (2017) [7] coobminan o rnanueHTe ¢
IIOAOCTPEIM Ae0I0TOM, TAe KAMHUWYecKas KapTuHa
HallOMMHAaJla XpOHMYeCKyIo ®HIledasonarnio. boaee
KpyIHBIe KAMHIYECKNe Cepuy IOATBePKAAIOT, YTO Y
YacTy IIallIeHTOB MOIYT BOBAEKaThCA HE TOABKO
3aThIAOYHBIE A0AM, HO U MO3XeYoK, ©Oa3aabHbIE
raHramm u crsoa mosra [8]. Apyroe mccaegosaHue
[I0Ka3al0, 4TO BOBJA€UYEHNE aTUIINMIHBIX pPEervoHOB

OT KAaCCUYECKOM

3Ha4YMTEAbHO pe’Xe. TaK,

BCTpeYaeTcss B 3HAYMTEABHOM 4UCAe CAydaeB, YTO
3aTpyJHseT TpeOyeT
anddepeniuanun oT HellpoJereHepaTUBHBIX
3abozaeBanu [6].

AVaTHOCTUKY n

5. BeIBOABI

B mpeacraBA€HHOM KAMHMYECKOM HaOAIOAEHUM
CMHAPOM  OOpaTuUMOIl  3ajHell  ®HIledaloIaTUN
HpOSBUACS B BUAe  IIOCTEIIEHHOIO  Pa3BUTII

KOTHUTMBHBIX UM 9KCTpalMpaMMAHBIX HapylIeHUH y
HalyeHTa C 4AUTeAbHO CyILIeCTBYIOIell apTepuaabHONI
runepreHsueil. IloaydeHHble gaHHBIE TOATBEP>KAAIOT,
YTO CMHAPOM MOKeT IIpOTeKaTh He TOABKO C OCTPBIM
HayaaoM U 3pUTEABHBIMM  UAU
CYAOPOKHBIMM HPOSIBAEHUAMM, HO M C IIOAOCTPBIM
2e0I0TOM, YTO CYIIeCTBEHHO OCJAOXKHSET AVarHOCTUKY.
Hamu onmcaHHBIN KAMHUYECKUII cAydail HoAdepKiuBaeT
Ba>KHOCTb AVHAMIYECKOTO HabAI0AeHIs C
ncnoabs3opanneM MPT a5 BbIABAeHU: Ba3OIeHHBIX
M3MEHEHMI U CBOeBpPeMEeHHON ITOCTaHOBKU AlMarHosa y
MaljMeHTOB ITOXXIAOTO BO3pacTa.

TUIINYHBIMI

Aureparypa

MeAULIMTHCKOI AOKyMeHTaLlUI. /IMIHOCTHO

naeHTUPUIUpyIoas nHpopManms He IpeAcTaBAeHa.

MPT ocraeTcst OCHOBHBIM MHCTPYMEHTOM AAs
noareepxxAeHnst auartosa CO3D. Bartynski W.S.
(2008) moapobHO ommcaa TUNNYHBIE UM HETUMMYHBIE
MPT-npusHaky, NnogdepKupas MX pelIalollyio poAb
AAs1 Bepudukauym guartosa [9]. B Hamem caydae
VIMEHHO moc/leaoBaTeAbHbIE MPT-uccaeaoBanmst
IIO3BOAMAN  TIOATBEPAUTH Ba3OTE€HHBINI  XapaKTep
M3MEHEeHUT " OOBSICHUTH CTOMKOCTh KOTHUTUBHOTO
depurinra. CoBpemMeHHBIe OO30PHI YKa3hIBAIOT, YTO
DHAOTeAMaAbHas  AUCQYHKIU M  HapylIeHue
ayTOperyAsiuy  MO3IOBOTO  KPOBOTOKa  UIpaloT
KAIO4eBYIO poab B naTorenesze CO3D [10].

VHTrepecHO, 4TO B IIOCA€JHUE TOABI OIIMICAaHO
yBeanyenne uncaa caydaes CO3D na gpone COVID-19.
Cynraercss, 4TO DHAOTEAMONATUS U IIUTOKMHOBHIN
IITOPM BKAaj B €r0 pa3BUTHE, UYTO
IIOATBEP>KAaeT HOAUDTUOAOTIYECKII Xapakrep
cuHgpoma [11].

Taxum o6pasom, Ham caydail TOAYEPKUBaAET, YTO

BHOCAT

y  HauueHToB C  AAUTEABHONW  apTepuaAbHON
runteprensuerr  CO3D  moxer MaHM@ecTHpoBaTh
IIOCTEIIEHHO M  HETUIINYHO. JTO  HeoOXoAMMO

yuuThBaTh Tpu  AudQepeHIInaibHON AMAarHOCTHKe
IPOrpeccupyIonnx HapyIlIeHUn y
MTOXKMABIX ITAl[VIEHTOB.

KOTHUTMBHBIX

Kondanukt mHTepecos: ABTOpPH 3asgBASIOT 00
OTCYTCTBUM KOH(PAUKTa MHTEPECOB.

baaroagapHOCTD: ABTOpBI BEIPa’karoT
61arogapHOCTb kadeape HEPBHBIX 0oze3HeN
Kasaxckoro HaIlY{OHaAbHOIO MeUITMHCKOTO
yausepcurera wumenu C. 4. AcdeHausposa 3a

METOAVYECKYIO IIOAJEPXKKY, a TakKe KOAAEKTUBY
OTA€A€HUsI HEBPOAOTUM FopoACKoﬁ KAVHUYECKOM
0oapHUIIBI NO7 32 BO3MOXKHOCTD HaOAIOACHUIS U aHaAM3a
KAVHITIECKOTO CAyJasl.
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A.AA,; HammcaHme uepHOBON Bepcum - b.HI;
HamucaHue u pejakruposanue — b.H.I., A AA, P.T.IL,;
coop u anaaus ganueix — B.H.I.,, A AA, P.T.IIL
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Tyninaeme

Kepi kaifTeIMABI apTKBI 9HIlealonaTus CMHAPOMEI — CaHaHBIH OY3BIABICH, KYpBICyAap, O0ac aypysl >KoHe
KOpyAiH esrepicTepiMeH >KYpeTiH >KeJeA HEBPOAOTMAABIK >Karjgail. bya makasaga y3ak yakbITTBIK apTepUAABIK
TUIIePTEH3MSICH Oap >KoHe aHTUTUIIEPTEH3UBTIK TepallMsifa Hamrap OeltiMaiairi 6alikaaraH 71 >kacTafbl ep ajamfa
KATBICTHI KAMHUKAABIK, >Kafjall KeaTipiaeai. bec kbl imiHAe HayKacTa KOTHUTUBTIK JKoHe MOTOPABIK OY3BIABICTap
GipTiHgen epiin, TpeMOP, KYPiC TYPaKCBI3ABIFH, TUIIEPKIHe3Aep JKoHe alKbIH KOTHUTUBTIK TOMeHAeY AaMBIABIL.
2021-2024 >xplagap apaaAbIFbIHAA >KacalfaH MarHUTTI-pe3OHaHCTBHIK 3epTreylepde Tebe->Keake aliMaKTapbIHAA
BaCOTeHJiK e3repicrepain yAeMeai cuImat aaysl aHBIKTaAAbl. bya esrepictep 3aKbIMHEIH Ba3OT€HAIK TaOMFaTBHIH
pactaabl. Kamaukaablk Oakblaayga MarHUTTi-pe30HAHCTHIK TOMOTpadpUsIHBI AMHaMHUKaja KalTaJall KOAJaHY
AVIaTHO3/AbI HaKTblAayJa IIEIyII peA aTKapAbl, ad TYpPaKThl KOTHUTMBTIK OY3BLABICTAp CO3bLAMAaAbl TaMBIPABIK
3aKbIMAAHYMeH >KoHe AMAaTrHO3ABIH KeIll KOMBLAyBIMEeH OailAaHBICTHI OOAYBI BIKTMMAaA. ATaAMBIII KAMHUKAABIK
>Karjail y3aK yaKBITTBIK TMIIepTeH3VCH Oap KapT HayKacTapAa CMHAPOMHBIH aTUIIVABIK aFBIMBIHEIH MYMKiH eKeHiH
KepceTeai.
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Abstract

Posterior reversible encephalopathy syndrome is an acute neurological condition characterized by altered
mental status, seizures, headache, and visual disturbances. We present the clinical case of a 71-year-old male patient
with long-standing arterial hypertension and poor adherence to antihypertensive therapy, who developed progressive
cognitive and motor impairments over five years, including tremor, gait instability, hyperkinesia, and marked
cognitive decline. Serial magnetic resonance imaging studies performed between 2021 and 2024 demonstrated
progressive vasogenic changes in the parietal and occipital lobes, confirming the vasogenic nature of the lesions. In
this observation, the diagnostic value of serial magnetic resonance imaging proved decisive for establishing the
diagnosis, while persistent cognitive impairment was likely related to chronic vascular burden and delayed diagnosis.
This clinical case illustrates that posterior reversible encephalopathy syndrome may present atypically in elderly
patients with long-standing hypertension, manifesting primarily with cognitive and extrapyramidal symptoms.

Keywords: posterior reversible encephalopathy syndrome, hypertension, cognitive dysfunction, gait disorders,
neurologic, magnetic resonance imaging, case reports.
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Pe3rome

ITear mccaejoBaHUA: aHAAU3 pPe3yAbTaTOB AeUeHMs KapOTUAHO-KaBepPHO3HBIX
coyctuii (KKC) ¢ npuMeHeH1eM 5HA0BACKyASIpHOM AeCTPYKIIUM BHYTpeHHel COHHOI
aprepun (BCA). IlposeseH peTpOCHeKTHBHBINI aHaAU3 JaHHBIX ITaIleHTOB C
anrnorpapuaecku mnoarsepxxaerasiMn KKC, rHabamoaasmmxcs B HarmonaasHoM
LeHTpe Heyipoxupyprun B nepuog c 2008 mo 2024 rr. ¥ 15 u3 sTuX HalueHTOB
BBIITOAHEHa AeKOHCTPYKTMBHas okkA103us BCA (sHAOBackyAsipHas OaaA0HHas AU
criuMpadbHas sMOoamsalms ¢ HoAHOM OKkao3mern BCA Ha ypoBHe coOycCTbi).
Onennpaaucey KAVHNYECKUe IIPOSIBAEHILS, HelIpOBM3yaan3al[IOHHbIe
XapaKTepUCTUKY, TaKTMKa JAedeHmss u wmcxoasl. Aas kaaccmuxanum KKC
MCIO0AB30BaHbI 1TKaAbl Barrow classification of carotid-cavernous fistulas (Barrow),
Thomas u API-ACE. PesyabTarhl 2€4eHNs OLeHMBAAMCh TI0 KAMHUYECKON AMHaMUKe
Jyepe3 6 MecsI1IeB U JAHHBIM KOHTPOABHON aHrnorpaduu. Vs 15 marmeHTos, KOTOPBHIM
MpoBOAMAACh DHAOBaCKyAspHas dectpykius BCA 6b140 14 myxxuns u 1 XeHmiuHa.
CpeaHuii BO3pacT manueHToB coctasnua 26,9 + 4,1 roga. Y 60ABIIMHCTBA NTAITIEHTOB
Haba104aauch Tunmunsle nposisaernss KKC — myascupylomuii myM B roaose/yxe,
9K30(TaabM, OPTaAbMOILAETHS, XeMO3, CHIKeHIe 3peHMs, T0A0BHasA 004b. Becem 15
MalieHTaM BhIIIOAHEeHa 9®HAOBacKyasdpHas gectpykumst BCA. TocnuraabHBIX
OCAO>KHEHMII He OTMeYeHO, AeTaAbHOCTh B TedeHMe 5 JeT IIoCAe yCTaHOBAEHIII
AuarHosa coctasnuaa 0%. Yepes 6 mecsies y 6 manuenTos (40%) oTMedeHO ITOAHOe
BOCCTAHOBJEHVE HEBPOAOIMUecKux ¥ odpraapmosorndyeckux ¢yukimii, y 1 (7%) —
JacTnyHoe yaydmierne, y 1 (7%) — 6e3 nsmenenuii. B 7 cayuasax (46%) aanteapHas
OlleHKa 3aTpyJHeHa W3-3a yTpaThl KOHTakTa ¢ mHanuueHTamn. KoHTpoabHasd
anrnorpagus y HabAIO4aBIINMXCA OOABHBIX IIOATBEpAMAla IIOAHYIO OKKAIOZUIO
[IaTOAOTMYIECKOTO  COyCThs.  /JeKOHCTpykTuBHast —OKkawsust BCA  sapasercs
¢ PexkTuBHEIM MeTOZ0M AedeHuss npu omnpegeaenHsix tunax KKC - B caygasx
KPYITHOTO MPSIMOTO COYCThbsl MAM HeyJaull PeKOHCTPYKTMBHBIX MeToauk. Ilpnm
TIjaTeApHOM oTOope manueHTos (yder trmma KKC, aHatomMmm u cocTOsSHNA

KOAJaTepalbHOTO  KpOBOOOpAaIlleHUs) ®HAOBacKyaAspHast  Aectpykums BCA
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II03BOAsIEeT AO6I/ITLC$I YCTOVI‘{MBOVI pemuccum ¢ perpeccom CUMIITOMAaTUKN Yy

OOABIINMHCTBA ITAIIMeHTOB 0e3 3HaYMMBIX OCAOXKHEHNI.

KaroueBble ca0Ba: KapoTIAHO-KaBepHO3HOE COYCThe, IlepebpaabHast aHruorpadus,
AeKOHCTPYKTUBHAs DHAOBACKYAsSpHasA AeCTPYKIIVs BHYTpeHHel COHHOI apTepun.

1. Beeaenmue

Kaportuano-xkasepnosnoe coycree (KKC) — »T0
I1aTOA0TYECKOe COODIIeHre MeXAy KaBepHO3HBIM
CUHYCOM W BHYTPEHHeN U/MAM Hapy>KHOI COHHOII
aprepuent u/man ux sersimu. KKC Bcrpevarorcs
OTHOCUTEABHO pesko: okoao 0,2% cpeau malyeHTOB C
YeperHo-MO3TOBON TPaBMOI U 40 4% Ccpeau malneHToB
C 1epeaomMaMmu OcHoBaHua depema [1]. Ilpsmebre
tpasMmaTndeckue KKC cocrasasior 70-75% Bcex caydaes
M dame HaAOAIOAAIOTCA y  MOAOABIX MY KUMH
(BBICOKOTIOTOYHBIE CBUIIM), TOrda Kak oKoao 25-30%
cay4daes SABASIIOTCS
(HeTpaBMaTHYECKMMU), OOBIYHO BO3HUKAIOT Y MOXKIMABIX
SKeHIIIMH ¥ TPUBOAAT K HU3KOIOTOYHBIM ITPAMBIM
ceume TMna D [2]. KauHmueckasa — KapTMHa
XapakTepusyercsi  OpOMTaABHBIMU
BBI3BAHHBIMY BEHO3HOM TUIIEPTEH3MEN B KaBepHO3HOM
CHHYyCe: IITyM B T0A10Be (00yCAOBAEHHBIN TYpOYyAeHTHBIM
KPOBOTOKOM), Iy AbCUPYIOIINIT DK30(PTaAbM, MHBEKIIVS
KOHBIOHKTHBBI opraasmoriaernst (dare
MapaAund OTBOAAIIETO HepBa), BeHO3Has TUIIepTeH3Ns U
CHIDKEHME 3peHUs Ha IIOpa’keHHou crtopoHe [3]. B
peAKnx  caydasx — HaOAIOAAIOTCS  ABYCTOPOHHIE
HNPOABACHNUSI MAM CUMIITOMBI Ha HPOTUBOIOAO0XKHOM
CTOpOHe coycThs [1].

DHAOBACKyAspHOe  BMeIaTeAbCTBO
MetogoMm BpiOopa npu  aevenun KKC,
AoCTUYb OAarompusITHOrO mcxoga 6ozee uem B 80%
cay4yaeB [4,5]. TaktMka ®HAOBaCKyASIPHOTO JA€4EHIS
sapucut ot Tuna KKC n anatomun koaaarepaaeit. Jas
npsmMbix Bbicokortotouneix KKC mpeanoututeabHBIM

CITOHTaHHBIMI

CMIITOMaM1,

n XemMo3,

SIBASIETCA
IIO3BOASISL

2. MaTepmaabl 1 METOADBI

Bcero sa mepmuoga 2008-2024 rr. B HanimonaasHoM
HeMpOXUPYypINIecKoM IleHTpe (AcTaHa) IIpOJAeYeHO
Bcero 79 manmentos c¢ KKC, mnoarsep>kaeHHBIMMU
CeAeKTUBHOI 1iepeOpaabHOIT anrnorpadueit. Vs unx 15
manuenTtaMm (17,7%) BBIIIOAHEeHa AE€KOHCTPYKTVBHAs
®HAOBaCKyAspHas 0kKA1031us1 BCA Ha ypoBHe COyCThSI.

B aanHOM MaTepmase MBI IpOBeAM aHAAU3
AaHHBIX 15 TmanmeHTOB, KOTOPBHIM Oblda BBIIIO/AHEHA
AEKOHCTPYKTUBHasA ®HAOBACKyAsipHas okkaio3us BCA.
Cpeannii Bospact 15 nanmenTos coctasua 26,9 + 4,1 roaa
(amarmazon ot 19 a0 34 aet; MmeauaHa — 26); 14 marieHTOB
651411 My>KCcKoro 1oaa (93,3%) n 1 — >xerckoro (6,7%).

AHaansupyeMsie AaHHBIE BKAIOYAAU
AeMorpaduieckue CBeJeHIsI, KAMHUYECKUe

CYMTaeTCsl  TpaHCapTepMaAbHBIM  AOCTYIL:  IOCAe
KaTeTepusanuy BHyTpeHHell coHHoll apTepun KKC
®MOOAMBUPYIOT IpU IOMOLIM CHMpadeil u/Mau
KUAKOTO »MOoam3ata. B HekoTOopeIx caydasx BO
BHYTPEHHIOIO COHHYIO apTepmio (BCA) moxker OBITh
yCTaHOBAE€H BPEMEHHBII  IIOKPBITBINI  CTEHT  AAs
nepexkpoituss KKC [4]. ITlpn HempsAmbIX (AypaabHBIX)
KKC onTtmmMazeH TpaHCBEHO3HBI AOCTYII, ITOCKOALKY
KareTepm3anus MeAKNX apTepMaAbHBIX HNUTAIOMINX
BeTBell CBA3aHa C PMCKOM ®MOOANYECKOro MHCyAbTa.
Kax mpaBnao, KaBepHO3HBII CHHYC KaTeTepU3UPYIOT
yepes HIDKHUI KaMEeHIUCTHIN CUHYC AN Yepe3 AULeBYIO
BeHy 1 BepXHIOIO IT1a3HyI0 BeHy [4]. B cayyasx BeHO3HOro
TpoMOO3a MAM BBIPa’KeHHOM M3BUTOCTY BEHO3HBIX
KoAJaTepaZell BO3MOJKHa IpsAMas KaTeTepU3ariuis
BepXHel I1a3HOM BeHBI C XMPyPTIUIecKUM AOCTyIIOM [5].

B AaHHOI1 cTaThe IpeACTaBAeH OIIBIT IPUMEHEeHsI
AeKOHCTpyKTuUBHOM 0KKA1031n BCA npu aevennu KKC
B ycaoBusAX HalnoHaabHOTO LIeHTpa HelpOoXUpPYypPIUN.
Pemtenne o AeKOHCTPYKTMBHOM TaKTUKe IIPUHUMAAOCh
MHAVBUAYaAbHO Ha
aHrnorpaUIecKoll  KapTHUHBL:
oxkaio3ny BCA cay>xman csuiiy 604BIIOTO AMaMeTpa
(commocrasuMoro ¢ guamerpoM camoit BCA), Haanune
AOCTaTOYHOTO  KOAJaTepaAbHOTO  KpOBOTOKa M3
Dacceitnop npotmpornioaoxnoit BCA mam sepreOpo-
H6asmaspuoro OaccertHa (BBED), a Tarxoke mpmu cayvasx,
KOTJa PeKOHCTPYKTMBHEIE BMeIlaTeAbcTBa (6aaa0HHOe
3aKpBITHE CBUINA, CTEHTUPOBaHME) ObLAY HEBO3MOXKHEI
2160 Hed(PPEKTUBHBIL.

OCHOBaHIN KAVHWKO-

ITOKa3aHMSIMUI K

NpOsIBAEHM:,  OCOOEHHOCTM  aHTMOApPXUTEKTOHUKMU
COYCTUI U Pe3yAbTaThl AedeHns. Jas MoATBep>KAeHNs
AMarHO3a U OLIeHK! aHaTOMMUY COYCThsI BCeM IalliieHTaM
BBIITOAHSLAaCh AVIaTHOCTUYeCKast undposast
cyOTpakumoHHas aHrmorpagus. B BbiOOpe TaKTHKM
aedeHus yunteiBaauck Ttun KKC (mpsamont man
HempsIMoOl, Mo Kaaccupukanum Barrow) [6] n
COCTOsIHIE KoAJaTepaabHOTO KpOBOOOpaIeHms
(ITpOXOAMMOCTD BUAAM3MEBA KpyTa U BeTBell Hapy>KHOI
conHoit aprepun). Aaa kaaccuuxanum  KKC
MpUMeHANCH mKaasl Barrow, Thomas u cucrema API-
ACE - cootsercTBeHHO Kaaccudukanysa Barrow tumos
KKC (A-D), BeHo3HO-ApeHa)kHas KaAaccuPUKaIMs
Thomas et al. 221 KKC u npeaaosxennas s 2022 roay
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cxema API-ACE a4s ommcaHMsl aHIMOApXUTEKTYPEI
KKC (Arterial, Posterior, Inferior — Anterior, Cavernous,
Extra-cavernous) [7,8,9]. PesyabTaTnt
DHAOBACKY/ASIPHOIO Ae€deHUs OIIeHUBAANUCh dYepe3 6

3. PesyabTaTnl

Aemozpadureckue u KAuHu1eckue daruie

Mcxognple xapaKTepUCTMKM — IIalleHTOB. B
yccaeAyeMylo TpyIly Bomiao 15 mamueHTOB, cpeAn
KoTOopwIX 14 (93,3%) Myxunmu u 1 (6,7%) >KeHIIMHA.
Cpeanuii BospacT naliMeHToB coctasna 26,9 * 4,1 roga
(ot 19 a0 34 aeT, MeauaHa — 26). KauHnueckast kapTuHa
IpU TIOCTYIIAeHUM B OOABIIMHCTBE CAydaeB BKAIO4ada

TUIINTYHBIE CIMIITOMBI KapOTAHO-KaBEpHO3HOTO

MeCsdILleB  II0CA€  BMelllaTeAbCTBa Ha  OCHOBAaHUU
KAVMHIYECKOIO o0caea0BaHUA n KOHTPOABHO
aHrmnorpapum.

COYCTBS: TO/0BHYIO 004b, 0(pTaabMOILAETHIO,

NyABCUPYIOIINIT 9K30{TaabM, Xe€MO3 U CHIDKEHUe
OCTPOTHI 3peHNsI Ha CTOpPOHe HOpakeHus. B psge
clydaeB OTMedaaAcsl 001eBOIMl CUHAPOM B o004acTu
raasHuipl  (opOuTtaapHast 004b), CBA3AHHBINA  C
BEHO3HBIM IIOAHOKPOBMEM TIAa3HuUEL. Auarpamma 1
UAAIOCTPUpPYeET pacrpocTpaHeHHOCThb OCHOBHBIX
cumnromos KKC s Harmesn rpyrre.

Kamaumyeckme cMMIITOMBI

KIANHUYECKUE CUMITTOMBbI

(6}

m [IsoeHue B rnasax (Aunnonus)

| Lllym B ywax (TUHHUTYC)
m [na3Has 6onb

3k30dTanbm

lMoparkeHue 6 yepenHoro Hepea

2

= 6 8 10 32

M [MopakeHue 3,4,6 yepenHoro Hepea
CHUXKEeHUe 3peHusn
MNoTtepusa 3peHun

Xemo3s

Auazpamma 1 - Yacmoma ocrosHvix kAuruueckux nposeaetuii (cumnmomos) KKC y nayuenmos (n=15)

AeveHue u ucxodot

Bcem 15 IaryeHTaM
AEKOHCTPYKTUBHas1 0KKA1031s1 BCA Ha yposHe cBuinia —
B 14 cayJasx ¢ IOMOIIBIO ®MO0AM3AIIUY CIUPAAIMHY, B
1 caydae — ¢ ucroab3opaHreM 0aaA0HHOV OKKAIO3UIN.
Bo Bcex caydasix AOCTUTHYTO IOAHOe IIpeKpallieHue
naroaormyeckoro copoca kposotoka dyepes KKC (1o
AQHHBIM VHTpaoIIepallIOHHO aHruorpadgum).
AZeKBaTHOCTb  KOAJaTepaAbHOTIO KpPOBOTOKa MHpHU
oxka1o3nu BCA Oblaa mpeaBapUTeABHO ITOATBEP>KAeHa
y BCexX MAallMeHTOB C MOMOIILIO0 KAMHIYIECKOI OLleHKU

BBITIOAHEHa

KoAJaTepaAbHOIO  KPOBOTOKa  (TeCT  OKKAIO3UM
0aas0HOM). 3HAYMMBIX VMHTpaollepariIOHHbIX
OCAOKHEHMII (B TOM  4McAe  MHCyAbTa) He
3aperncTpUpPOBaHoO. Cpeannii IIepUOA,

TOCITUTAAU3ALINY COCTAaBUA 5+2 AHSI.

B 6amxariiemM mocaeornepaniioHHOM IIepuoe y
BCeX ITallVIEHTOB OTMeueHa II0A0XKUTEABHAS
HeBpo/0ornyecKas AVIHAMUKa: CHIDKEHIE
BBIPa’K€HHOCTM DK30(pTaabMa ¥ XeMO3a, IIOCTeIIeHHOe
BOCCTAHOBJAEHME  ABVDKEHMII  rAa3HOro  si0A0Ka.
KonTpoasnas anrnorpadus, seinoaseHHast y 15 (100%)
MaI[MeHTOB B CPOK A0 7 AHeN IlocJAe BMeIlaTeAbCTBa,

noagTBepauia  TOJAHYIO  OKKAIO3MIO  CBUINA U
YAOBAETBOPUTEABHBIN KOAJAaTepaAbHBINI KPOBOTOK M3
GacceifHOB ITPOTMBOIIOAOXKHOV COHHO apTepym 1 BBb
(depe3s TepesHIOID U 3aAHIOIO COEAVHUTEABHEBIE
apTepun).

Uepes 6 Mmecsanes mocae JedyeHus HpoBeJeHa
KAMHMYeCKas OlleHKa 8 maumeHToB (53% TIpYyIIIBI);
OCTaAbHBIE 7 TIAlIMEHTOB BBIOBIAM U3 HAOAIOAEHWUS
(orcyTcTBue oOpaTHOII cBa3M). Cpean 8 Ipocae>KeHHBIX
rmanyeHToB y 6 (40% ot Bcenm rpymnmel, 75% oOT
MPOCAEXEeHHBIX) OTMeUYeHO II0AHOe BOCCTaHOBJAEHUe
¢ynKuMIT  (TI0AHBIT  perpecc  odpTaabMOIIAETNUY,
UCYe3HOBeHMe »K3odTaabMa U 601€BOro CUHAPOMA,
HOpMaAu3anusa BHyTPUIAA3HOTO JaBA€HUS UM OCTPOTHI
spenns). ¥ 1 manumenTa (7% TPYIIIBI) yAydIIeHye ObL10
YaCTUYHBIM (coxpansiacs YMEepEeHHBIN napes
OoTBOAAIIErO Hepsa), eme y 1 (7%) 3Haummont
MOAOXKUTEABHON AMHaMMKU He oTMmedeHo. Caydaes
AeTaAbHOTO MCXOAa MAV MHCYAbTA Ha BTarax AedeHis
1 HabA10AeHNA He Ob110. AmarpamMma 2 IpeacTaBAsIoT
paciipejeAeHne 1CXOA0B AedeHus B IpyIIIe.
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KanHmnyeckme ncxoAsl yepes 6 Mecsles
Ha0AI0 A€HIA

HeT naHHbIX
46%

be3 usmeHeHuid
7%
= [10/IHOE BOCCTAHOBAECHWE = YacTU4HOE YAyuLIEHWe

MonHoe
BOCCTaHOB/EHME
40%

HactuuHoe
yAyuLeH1e
7%

Auazpamma 2 - Pesyromamor revenus nayuerimos ¢ KKC uepes 6 mecsues nabaroderus (n=15).

4. Kanmnmaeckni cay4dan Nel

IMTamment 19 aer, mocTymma c >Kaao0aMM Ha
VIHTEHCUBHBIN ITyAbCUPYIOLINUIA IIIyM B A€BOJ ITOAOBUHE
TOAOBBI M YXa, BRIILTYMBaHIE A€BOTO I1a3a, IOKpacHeHNe
KOHBIOHKTMBHI, IIOHIDKEHMe 3peHMs Ha JAeBblll Taas,
IepuoAndeckue  roaoHele  60am.  3aboaeBaHue
Hayal0Ch OCTPO IIOCAe 3aKPBITOM UYepernHO-MO3IOBOI
TpasMbl. Ha oOcHOBaHMM KAMHUYECKON KapTUHBI U
aannpix CIIA  aumarnocrtuposan mnpsamoii KKC caesa
(Barrow Tmn A) ¢ ApeHuMpoBaHMEM B KaBePHO3HBIN
cuHyC 1 opOurtaabHble BeHBI. IIpoBeseHa BpeMeHHas

PeHTreH®HAOBaCKyAspHas OKKAIo3ust  aepoit  BCA
0aa10HOM Ha ypOBHe KaBepHO3HOTO CerMeHTa.
OKKAIO3MOHHBII ~ TecT  IOATBEPANA  aAeKBaTHYIO

KOMIIEHCalliI0 KpOBOTOKa 3a C4eT KOHTpaAaTepaAbHOfI

BCA u BeTBeit Hapy>KHOJI1 COHHOM apTepun. YUIUThIBas
XOpOIINI KOAAATE€PaAbHBIN KPOBOTOK IIPOU3BEAEHa,
dectpyknmss BCA Ha ypoBHe cOyCThs C ITOMOIINIO
OTAeAs€MBIX CIIVpaeid.

B xoge omepauumu KpoBOTOK 4yepes ucryay
noaHocThIO npekpaiten. CLIA mocae BMennateabcTsa u
yepe3 6 MecsileB IIOKazada IOAHYIO 00AMTeparuio
CBUIIIA U OTCYyTCTBUE PeTpPOrpasHOIO KpPOBOTOKa B
KaBepHO3HBI cuHyc. Ha ¢one aeuenmss ormedeHo
3HaUMUTeAbHOE KAMHUYECKOe yAydIleHue: IIyM WU
rodopHasi 00Ab MCYE3AM yKe B IIepBble CyTKU, B
1ocAeAyIoIieM — IOCTeIIeHHbIN perpecc 9k30(TaabMa,
BOCCTaHOBAeHMe (PYHKIIUM OTBOASAIIETO Hepsa U

yaydnieHune 3peHms.

Pucynox 1 - CLA.
1a — npamas npoexyus: susyarusupyemcs KKC; 1b — boxosas npoexuus: ma xe c6Uuuly 6 AAmMeparvHol npoexuuu;
Ic - npamas npoexyus; 1d — 60K06as npoexlyus: IHO0ACKYAAPHAL OKKAIOSUS KAMEHUCTO-KAGEPHOIHOZ0 Ce2MeHM A
Aesott BCA, xeAmoii cmpeAkoii ykasarvl YCmanoeAeHHble MUKPOCHUPAAU;
1e — CLA us obuyeii Aesoii BCA: ceuny 1e xonmpacmupyemecs, sanoanerue resoii BCA do wieiitiozo cezmenma;
1f — CHA us npasoii BCA: anmepozpadnoe sanornenue daccetina Aesoii BCA uepes nepedtitoro coedunumenrniyto
apmepuro
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5. Kanmummaecknmit caydarn No2

ITanment 34 aet, obpaTmacsa c >kaaobamMu Ha
CTOVIKOe ITOKpacHeHMe IIPaBoro rJas3a, yMepeHHBIN
®Kk30(pTaabM, ABOEHNME IpM B3rAsd4e BIPaBO U
MeproANYeCcKyIO TyIyl0 ©00Ab B IIpaBOll IJAa3HUILE.
TpaBMaTnyeckix OBpe>KAeHNI r0A0Bb B aHaMHe3e He
65110; 3a001€BaHNe Pa3BUBaAOCh IIOCTEIIEHHO B TEUEHIE
2 mecsues. [Ipu o6caea0BaHNY BBISIBAEH BEHO3HBII IITyM
Ha [IpaBOM I4a3y, Ilape3 IPaBoro OTBOAsAIero Hepsa. I1o
danapiM CLA amarHocTMpoOBaH CIIOHTaHHBIN ITPSIMOI
KKC cmpasa (Barrow tumn D) ¢ gpeHa’keM B BepXHIOIO
r1a3HyIO BeHy M KaBepHO3HBIN cuHyc. IlepsoHauaanrHo
HpeANpMHIMAalach IIOIIBITKA TPaHCBEHO3HOI
5M00AM3anUyM Yepe3 HIDKHUI KaMEHUCTBI CUHYC,
OJHaKO KaTeTepU3UpPOBaTh IeINepUCTLl CUHYC He
YAaa0Ch. B CBA3U c HedPPEeKTUBHOCTDLIO
PEKOHCTPYKTUBHOM TaKTUKM OBL10 IPUHATO pellleHne o
AGKOHCTPYKTMBHOM  OKKaiosum  mpasoir  BCA.

Brimoanena 6aas0HHas okkA1031s1 BCA B KaBepHO3ZHOM
cerMeHTe; IIpeABapUTeAbHO — OKKAIO3MOHHas ITpoda Oe3
NIpU3HAKOB  HeJOCTaTOYHOCTM  KpoBoToKa. Ilocae
DHAOBaCcKyAspHO okka1o3uy BCA, apTeproBeHO3HBI
cOpoc ycTpaHeH. B mocaeomepaioHHOM mepuoje
OTMeUeHO yAy4IlleHVe OTTOKa I10 BepXHeli I1a3HOI BEeHe.
B panHeM mocTollepallOHHOM IIepuoOJe Yy IalliieHTa
perpeccupoBaa KOHBIOHKTUBAABHBII OTEK, 3HAYUTEABHO
YMEeHBIINAC 9K30(pTalabM U 00Ab B rAasHULE, OAHAKO
coxpaHsiJdach —AWIIAONMA — BCAeACTBMe TIIape3a .
abducens. Uepes 3 MmecsAma ABoeHMe 1C4e310, 0ObeM
ABVKEHUIT raasHoro  s610Ka BOCCTaHOBMACS
[IO/HOCTBIO, IIyM B TIOAOBe He BO30OHOBASACH.
Kourpoasnast CIIA uepes 6 Mecsles mnoATsepAanaa

noanyio  okkaiosuio  KKC, mnepdysms  mpasoro
moAymapus ~— Mosra — oOecriednBajach  3a  CYeT
KOoAAaTepaern.

Pucynox 2 - CLHA.
2a - npamas npoexyus: susyarusupyemcs KKC; 2b - bokosas npoexiyus: ma xe Gucmyra 6 AAmeparvHotl npoexuu;

2c - bokosas npoextyus: IHI06ACKYAAPHAS OKKAIOZUSL KAMEHUCO-KAGEPHO3HO020 ceemenma Aesoil BCA, xeamoii

CMPeAKOil YKA3AHDI YCMAHOBACHHDIE MUKPOCHUPAAL;
2d - CLA us3 obuyeii aecott BCA: ceuny e xonmpacmupyemcs, sanoanetive Aeoit BCA do weiitiozo cezmenma;
2e - CLA us npasoii BCA: anmepozpadrioe sanoaneriue dacceiitia Aesoii BCA uepes nepednioto coedurumevyto

apmepuio; 2f - CLIA us npasoii n0360H04HOT apmepuu: penpozpadtoe 3anoAxerue dacceiina Ae6oti cpedteti M0320601 apmepuu
uepes 34011010 COLOUHUTNEALHYIO0 ApMEPUto

6. O0Ocyxaenne

PesyabraTsl HaIlero MCCAeAOBAHMS
MOATBEPXKAAIOT 9P PEKTUBHOCT  AEKOHCTPYKTUBHBIX
®HAOBACKyASIpHBIX  BMemareabcts npu  KKC B
TIIATEeABHO  OTOOpaHHBIX KAMHUYECKMX  CAydasdx.
ITpumenenne oxkao3un BCA  obocHosano 1pu
KPYIIHBIX IPsSMBIX CBHUINAX, KOTAa COXpaHeHIe cocyAa
HEBO3MOXHO, AubO II0ocae HeyAadHBIX IIOMBITOK

PEKOHCTPYKTMBHOIO  A€4YE€HIL. CoraacHo AaHHBIM

ANUTEpaTypHl, COBpeMeHHasI DHA0BACKyAsApHas Tepallns
I103B0AseT JOCTUTHYTD YCIIeIIHOM AMKBUAALIMM CBUINA
y OOABIIMHCTBA TALMEHTOB PV MpUeMAEMO HU3KOM
ypoOBHe oOcAOXHeHmit. B mameit cepum y 100%
MalMeHTOB YAa40Ch paaukaabHO 3akpeith KKC, mpu
9TOM He OTMeYeHO HIU OJAHOTO CAydas MHCyAbTa MAU
aAeTaapHOTO McXxoda. Y 75% IpocaeXXeHHBIX OOABHBIX
OBLA0 AOCTUTHYTO IOAHOE BOCCTaHOBAeHMe (QYHKIINUM,
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9TO COIIOCTAaBMMO C OIyOAMKOBAHHBIMU JAAHHBIMU OO0
obmem OaarompusaTtHoM wucxoge ~ 80% mocae
sHaoBacKyAsapHoro aedeHmss KKC. Heobxoaumo
OTMETUTH, UTO IIOYTH II0AOBMHA ITAlIVIEHTOB BhIObLAA 13
AOATOCPOYHOTO HaOAOAEHSI, 4YTO HECKO/ABKO
OTrpaHMYMBAET OIIEHKY OTAaJeHHBIX pe3yAbTaToB. Tem
He MeHee, y BcexX HabA0AaBIIMXCST OOABHBIX AOCTUTHYT
CTOVIKUI KAMHIIECKU 3PPeKT.

KatoueBsiM akTOpoM IIpM A€KOHCTPYKTUBHOI
OKKAIO3UU BCA SIBASIETCST aAeKBaTHOCTH
KO//aTepalabHOTO MO3TOBOTO KposoobpareHns. [Tepe
OKOHYAaTeAbHOM ACCTPYKLMEN apTepuy KpaliHe Ba>kHO
yO0eaUTbCsl B IEPEHOCMMOCTM OKKAIO3UM — Kak
KAVHNYecKN (mpoba Matas, 6a140H OKKAIO3VIOHHBIN-
TECT), TaK ¥ C IIOMOIIIBIO OLIEHKN KPOBOTOKA I10 AaHHBIM
anrnorpadpum. B Hammx HabAIOAEHMAX TIATeABHBIN

oTbop [alIeHTOB (uckaoueHme caydaeB c
HeA0CTaTOYHBIMU KOA/AaTepaisiMM) [1O3BOAMAO
n3dexkaTb MIIEeMMNYEeCKNX OCAOXKHeHml. [1oa00HbIX

HNPUHLIUIIOB NPUAEPKMBAIOTCA U APyTHE aBTOPHI: Tak,
Miller et al. coobmaan 06 ycrenrHoM msAedeHnn psga
NOpsIMBIX ~ CBUIIEN IIyTeM XUpPypTHMJecKkoil (depes
opbutoromuio) okkao3unm BCA mnpm coxpaHHOM
KoAaaTepaasHoM KposoToke [10]. C aApyroit cTOpOHEL,
VI3BECTHBI KasyuCcTUIecKue OCAO>KHEHVLS
AEKOHCTPYKTUBHBIX HalpuMmep,
MUrpanus SMOOAM3ALMOHHON cIMpaau 3a JeeKT
COCYAVICTOM CTEHKU C OKKAIO3MeN AVCTaAbHBIX BETBE U
nHcyastomM  [11]. B Hamreit cepum  MHOA0OHBIX
OCAOKHEHNII He OTMeYEHO, OAHAKO OAVH ITallVIeHT
repeHec TPaH3UTOPHYIO UIIEMMYECKYIO aTaKy (perpecc
HEBPOAOIMYECKOTO JeduIinTa B IIepBble CYTKU) BO
BpeMsl MHpOOHOI 0OaAA0HHONM OKKAIO3UM - AaHHOMY
00ABHOMY BITOCA€ACTBMM OblAa BBIIIOJAHEHa YCIIelTHasd
TpaHCBeHO3Hasl peKOHCTpyKTuBHasA sMboansanuss KKC.
Taxum 06pasoM, XOTsI A€KOHCTPYKTMBHAs OKKAIO3M
BCA ocraercsi padMKaAbHBIM METOAOM  JA€4eHMs
npsambix KKC, noxasanus X Hell AOAXKHBI CTPOIO
OILIeHMBATHCS, YIUTBIBAsA pUCK uiieMnn. [Tpu HerrpsiMbIx
KKC IPeAIIOYTUTEABHO JICII0AB30BaTh
PEeKOHCTPYKTUBHEIE ®HAOBACKYAsIPHBIE IIOAXOABI
(TpaHCBeHO3Hass »MOo0AM3anMs U/MAM DMOOAU3ALIN
kuakumu smboansaramu) [12-14]. Tem He MeHee, B
HEKOTOPBIX CAy4YasX aHaTOMMYecKye OCOOEHHOCTH He
MO3BOAAIOT  ®HAOBAacKyAspHO 3akpeiTh KKC  ©Oes
HepeKphITHsl apTepuaabHOIO KPOBOTOKA - B TaKUX
CUTyalMsAX AeKOHCTPYKTMBHasl TaKTUKa OIpaBjaHa,

BMeIllaTeAbCTB -

7. BEIBOABI

A eKOHCTPYKTUBHEIE DHAOBACKyASPHEIE
BMemniateabctBa ¢ Okkap3uern KKC  saBasiorcs
9 PeKTUBHBIM METOAOM AedeHNsA IIpU OIpeAeAeHHBIX
Tunax  KKC, 0CODEeHHO B cayJasx, KoTAa
PEeKOHCTPYKTMBHbIE TEXHIKV HEBO3MOKHBI AU He AaAN
pesyabTara. B Hammx HaOAI0AeHUAX A€ KOHCTPYKTUBHAs

ecan oDecrledeHa KOMIIEHCAIMsI KPOBOCHaOXKEHI
MO3Ta.

Oanum n3 KAIOYEBBIX DTAIIOB
IIpeAOIIepaLIOHHOTO I11aHVPOBAHILI pu

AEKOHCTPYKTUBHON OKKaA03uu BCA sBasgercs 6aaaoH-
okkato3uouHb Tect (BOT), mo3BoASsIONIUIT OIEHUTH
KOMIIEHCAaTOpPHEIE LlepeOpaAbHOM
reMOAVHAMUKN B YCAOBMSIX BpPEeMEHHOI OOCTPYKIMK
KposoToka. BOT mpoBoauTcs ¢ ycTaHOBKOI BpeMeHHOTO
b6asaona B 1mpocsete BCA mu  0OAHOBpeMeHHBIM
aHrnorpapUyecknM, KAMHUYECKUM U Iep(py3MOHHBIM
MouurtopyaroM (SPECT, nepdysnonnas KT nan MPT),
YTO 3HAYMTE/ABHO IIOBBIIIAeT TOYHOCTh OIIEHKM PICKa
nmemun [15-18]. B caydae BbIsIBA€HIST HE40CTaTOYHOCTI
KOAAaTepaAbHOTO KpoBooOpallleHms,
AEKOHCTPYKTUBHAs TaKTUKa MpOTHUBOIIOKa3aHa.
Hexotoprle aBTOpBHI IpejdaraioT  AONOAHUTEABHO
MCII0/Ab30BaTh TPaHCKpaHMAaABHYIO AOIILAeporpadpuio,
MOHUTOPVHT COMaTOCEHCOPHBIX
ITOTEeHIIaA0B 1AM HeIIPAMYIO IepPy3MOHHYIO OIIeHKY C
alleTasolaMmUAOM AAsl TIOBBIIIEHUs YYBCTBUTEABHOCTU
Tecta [19,20]. Bapuantnr okkaiosum BCA mpm KKC
BKAIOYAIOT  KaK  XMUpypruyeckue  (AUTUpOBaHUe,
KAUIIMPOBaHNE 4Yepe3  OpOMUTOTOMMUIO), TaK U
DHAOBACKyAspHBIE METOAVKA (ucrioap3oBaHme
OTTOpraeMBIX 0aa20HOB, KPYTTHOKaAMOepHBIX
criuMpaseit, XuMAKux smboamsatos) [17,21]. Ilpm
HEBO3MO>KHOCTU OAHOMOMEHTHOW IOAHOV OKKAIO3UU
cocyaa, omnucaHa CTpaTerus IOCTEEeHHOM
obanTeparuy, HarrpaBJeHHas Ha MHAYKLINIO
aJalTUBHOI KOAAaTepaA3aliuyl B TedeHe HECKOABKIIX
AHel uau HedeAs [22]. Taxke ecau AaHHas BHITIOAHEHUIE
AaHHOII METOAVIKU IpeACTaBAseTCs HEBO3MOKHBIM B
BUAY OTCYTCTBUSA ajeKBaTHOM KoAJAaTepaAmu3ariuu,
IoKa3aHa MeTOAMKa ®KCTpa-UHTpaKpaHNaAbHBIN
MHIKPOAHACTOMO3 C II0CAEAYIOIIEeN OKKAIO3Me cocyaa.
Dra TakTMKa OCOOEHHO aKTyalbHa IIPM ITOIPaHITIHBIX
pesyapTarax BOT mam Haamumm KOMIIEHCaTOPHOTO
KpOBOTOKa TOABKO IO OJHOMY cocyAy Bmaamsuesa

BO3MO>KHOCTIU

BbI3BAaHHBIX

KpyTa. Taxxe paccMaTpuUBaAnCh BO3MOXKHOCTU
COYeTaHHOTO moaxoaa C peABapUTEALHON
sMmboAM3anerl  4acTu  CBUIA U OTCPOYEHHOM

AexoHcTpykumeri [23]. Takum o6pa3oM, BHIOOp MeTOJa
OKKAIO3UM BCA AOA>KEH OBITH CTPOTO
MHAUBMUAYaAU3UPOBaH, C OOs3aTeABHBIM  Y4eTOM
aHatomuy, AaHHBIX BOT M mHoOTeHIMaABHBIX PUCKOB
MUIIEMIUIL.

sMOo0AM3aLII BCA I103BOAMAA HaJAe>KHO
AVKBUAMPOBaTh IIaTOAOTMYECKOE COYCThe y  BCex
HabA104aeMBIX TIAIIMEHTOB C XOPOLINM KAMHUYIECKIM
JICXOAO0M.

Koadaukt mHTEepecoB. ABTOpPHI 3agBASIIOT 00
OTCYTCTBUI KOH(PAMKTa MHTEPECOB.
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PDunaHcuposaHue. /aHHOe  IMCCAejOBaHUE poriecca OKa3aHIsI MEeAVIIVHCKOM IIOMOIII
SIBASIETCSI MHUIIMATUBHOM pabOTBl M He uMeeT YJacTBYIOIINM 3a OKa3aHHYIO IT0AAep>KKY U OeClieHHbIN
MCTOYHMKOB (PMHAHCUPOBaHUS. BK4a/ B paborTy.
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aecTpykimsaaay: Onepanysira KopceTKilITep JKoHe eM HoTIioKeaepi
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Tyninaeme

3epTTeyAiH MaKcaThl: KapoTuaTi-kaBepHo3Abl cafazapgda (KKC) imki yiiker  aprepusiceiH  (IYA)
BHAOBACKYASIPABIK >KOAMEH JAeCTpyKIUsAay HoTuKedepiH Taagay. 3eptreyde 2008-2024 >xpliagap apaAbIFbIHAA
YATTBIK HeMpOXUPYpPIUs OpTaAblFbiHAA aHruorpadmsiaslk typae pacraaran KKC xargaitaapel  OoribIHIIIA
PeTpOCeKTUBTI Taaday Xypriziagi. Oaapasy iminge 15 Haykacka IY A-HBIH 4€KOHCTPYKTMBTI OKKAIO3MACH (0aA10H
HeMece CIMpaabMeH TOABIK >Kaly) >Kacaaadpl. Kamumkaarplk Oeariaep, HeliposmayaAmusaums MoaiMeTTepi, eM
TaKTMKachl >KoHe HoTmKelepi OarasaHAbl. KKC >xikrtey ymriH Barrow, Thomas xene API-ACE mikasaaapsl
KOAJaHBIAABL. EM HoTioKeaepi 6 aligaH KeliHTi KAMHUKAABIK AMHaAMMKa XoHe Oakpllay aHTMorpaduscel OOVBIHITIA
Oarasanabl. I¥YA aectpykumsacel >kacaaraH 15 Haykactelg 14-i ep, 1-i oitea, oprama >xacer — 26,9 + 4,1 >xac.
Kermmizirinae myAbcanyusAAbIK 11y, 9K30pTaabM, OPTaAbMOILAETUA, XeMO3, KOPYAiH ToMeHJeyi, 6ac aypybl CHAKTEI
TUNTiK Oearizep Oaiikaaapl. bapawlk 15 Haykacka 9SHAOBACKYAAPABIK AeCTPYKIMA >KacaaAbl. l'ocnmmraababik
ackpIHyAap 60AMagbl, 5 KBIAABIK ©4iM kepceTkiri — 0%. 6 aiiaaH keitiH 6 Haykacra (40%) TOABIK KaAIbiHa Keay, 1 (7%)
—iminapa xaxcapy, 1 (7%) — e3repiccia >xaraaii Tipkeaai. 7 xxaraaitaa (46%) ysax MepaiMAi GaKpriay MyMKiH 60aMaabl
(Gartaansic ysiareH). bakplaay aHrmorpauscsl IaTOAOTVIIABIK CaFaHBIH TOABIK OKKAIO3MACBIH pacTadbl. 1Y A-HbIH
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AeKOHCTpyKTUBTI oKKAI031s1chl - KKC Kketibip Typaepinge (ipi Tikeaeil carasap HeMece PeKOHCTPYKTUBTI d94icTepdiH
THiMcisairi) TmimMai em ogici. bisain OakplaaybIMBI3ZaFsl HanueHTTepAi Aypsic Tapdan >kacaaraH (KKC Typi,
aHaTOMUIICHL JKoHe KoAJdaTepaAAblK KaH aliHaABIMBI >KarJaliblH eckepe OTbIpbid) [¥YA aecTpyKImschl KAMHMKAABIK,
peMuccHst MeH CUMIITOMAapABIH perpeccusIChiHa K04 KeTKi3yTe MyMKiHAIK OepAi.

TyitiH ce3gep: KapOTHATI-KaBepHO3Abl caFfa, IjepeOpaabAbl aHrmorpadums, iInKi yIKb apTepusACHIHBIH
DHAOBACKYASPABIK, A€KOHCTPYKTUBTI 4€CTPYKIIMSACHL.

Endovascular Deconstruction of the Internal Carotid Artery in Carotid-Cavernous
Fistulas: Indications for Surgery and Treatment Outcomes
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Abstract

Objective: To analyze the outcomes of endovascular internal carotid artery (ICA) deconstruction in the
treatment of carotid-cavernous fistulas (CCFs). A retrospective analysis was conducted of patients with
angiographically confirmed CCFs treated at the National Center for Neurosurgery between 2008 and 2024. Among
them, 15 patients underwent deconstructive ICA occlusion (balloon or coil embolization with complete occlusion of
the ICA at the fistula site). Clinical manifestations, neuroimaging features, treatment strategy, and outcomes were
evaluated. The Barrow, Thomas, and API-ACE classifications were used to categorize CCFs. Treatment outcomes were
assessed based on clinical improvement at 6 months and follow-up angiography. Results: Of the 15 patients who
underwent ICA deconstruction, 14 were male and 1 was female, with a mean age of 26.9 + 4.1 years. Most patients
presented with typical CCF symptoms such as pulsatile tinnitus, exophthalmos, ophthalmoplegia, chemosis, visual
impairment, and headache. Endovascular ICA deconstruction was performed in all 15 cases. No hospital
complications were reported, and the 5-year mortality rate was 0%. At 6 months, 6 patients (40%) showed complete
neurological and ophthalmological recovery, 1 (7%) had partial improvement, and 1 (7%) showed no change. In 7
cases (46%), long-term follow-up was not possible due to loss of contact. Follow-up angiography confirmed complete
occlusion of the pathological fistula in observed patients. Deconstructive ICA occlusion is an effective treatment for
selected CCF types - particularly large direct fistulas or cases unresponsive to reconstructive methods. With proper
patient selection based on fistula type, vascular anatomy, and collateral circulation, ICA deconstruction can achieve
stable remission and symptom regression without significant complications.

Keywords: carotid-cavernous fistula, cerebral angiography, deconstructive endovascular internal carotid artery
occlusion.
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PARASSATKZ

IIypaesa Kenxkekeii Illopakpi3bIHa apHaAfaH >XapKbIH ecTeAiKTep

KasakcraHHBIH MeAMITHA KayBIMAACTLIFBI OPHEI
TOoAMacC Kazafra YIIbIpaAbl. ©OMipiHiH 76-II5I SKBLABIHAA
KOPHEKTI HeHpOXUpPYpI-49pirep, AeHcayAblK caKTay
iciHiH y3airi, «[llanaraT» opaeHiniy nerepi — Illypaesa
Kem:xekeit lllopakpi3sl gyHUeAeH O345I.

Kemnxexeit Hlopakbiabr 1949 >xb1abl 28 HaypEI3ga
Krispraopaa o6avicer, Apaa ayaansl, «Tayin» aybiasinga
aynnere keareH. Okeci Illopa JKuen6aes ea Gackapsi,
XaJKbIHa ajal KbI3MeT eTce, aHachl XaHuOa - ea aHachl
aTaHFaH eA-)XYPTbIHa, aralfbIH-TYBICKA CBINABIL, AYiliM
KYPTKa MeNipiMiH TOKKeH >KaHgap edi. 1967 >xblLabl
AamaTel KaaacklHAarel N29 MeKTeIl-MHTepHATThI Y34iK
Tomamgaabl. Keitin 1973 >xprapl AaMaTbhl MEeMAEKETTiK
MeANIIMHa MHCTUTYTHIHAA OKBIII, KelliHHeH eH KypAeai
MaMaHABIKTapABIH Oipi — HepOXMpPYpPIVsIHBI TaHAAI,
JKOFaphl JeHTelije MeHrepin mIbIKTHL. OHBIH 46 >KblAFa
CO3bIAFaH KocCiOM KOABI MeAMIIMHAFa KaATKbICHI3
KBI3MeT eTy4iH 9TalOHbIHA alfHaAAbL.

1974 xwiagan 1991 xpiara aenin No2 Kaaaabik
KAMHMKAaABIK aypyxaHaga Helipoxupypr-gapirep, Kasax
MeAMIIMHAABIK Y3Aikci3 OiaiM Oepy yHuBepcUTeTiHiH
(OypBIHFBI aTaybl — AAMaTEl MEMAEKETTIK gopirepaepain
OiaimMiH  XeTiaaipy  MHCTUTYTHI) HEMPOXUPYPIU
KadeapachIHBIH acCUCTeHTi O0ABII eHOeK eTTi, KeltiH No3
Helpoxupyprus OeaimineciniH MeHrepymrici 0OABIIT

TarayeiHAaaAbpl. 1991 >kplaszad ©Oacrall OHBIH KociOu
KBI3MeTi KaaacerHZarel  No7  Kazaaawik
KAVHUKA/ABIK aypyXaHaMeH THIFbI3 OallAaHBICTEI 0OAABI.
Kemkekeit  Ilopaksiaer 17 >xpla  OGoiter  Ne3
Helpoxupyprus OeaiMieciH Oackapslll, OHAAa KYH
calfbIH eH ayblp Oac-CyileKk >KapaKaTTapbhlH aAfaH
HayKacTapAblH oMipi ymiiH kxypecri. 2007 >Kblabl 04
onepanusAbK 6eaiMieHi 6ackapabl, KeliiHHeH gapirep-
KOHCYABbTaHT peTiHAe ©3iHiH Oara >KeTmec TaXKipuOeciHn
Geaicyai >xaAFacTBIPABL

Kasax MeaMIIMHaABIK Y34ikciz ©OiaiMm  Oepy
yHUBepcuTeTiHiH  (OypBIHFLI  aTaysl —
MeMJEKeTTIK  gapirepaepain  Oiaimin  xetiagipy
VMHCTUTYTEHI) HeMpOXUPYPIVLT KadeapachIHbIH
accucTeHTi peTiHge 04 20 XblAgaH acTaM YaKbIT OOJBI
’)Kac MaMaHAapAbl OKBITYMEH alfHaABICHII, OyTiHJe
eaimizaiy TyKmip-TykmipiHge TaOBICTBI eHOeK eTiln
JKYpPreH TaJAaHTTBl Jdpirepaepain TyTac IIOFBIPBIH
TopOuesen mnrrapanl. Kemxexeri lopaksiaer 15 xbia
601161 AAMAaTHI Ka1aAbIK HeIPOXMPYPITapAbIH FELABIMU-
ToXXipubeaik KoFaMbIH Oackapabl. OHBIH epeH eHOeri
Kedeci  JKOFapbhl ~ MeMAeKeTTiK  >KoHe  KociOm
MapanartTtapMeH artan eTiagi: «lllamaraT» opJeHi,
«AateH Jspirep» Tecbearici,«JeHcayablk caKTay iciHig

AaMathl

Aamarsl

y3airi»  ararel, KasakcTaHgaplKk — Helipoxupyprrap
KaybIMAACTBIFBIHBIH Mejaai.
Opinrectepi  MeH  makipTTepi  Kemkekeir

MMopaksI3bIH I11€0€p AMArHOCT, KaruAallbla OacIrbl
JKoHe JaHa ToaiMrep peTiHAe ecke aaaabl. OHBIH ecimi

Ka3aKCTaHABIK ~HEMPOXMPYPIUs TapuXblHAA MHTI
KaJlaAbl.
MapKyMHBIH TyFaH-TybICTaPBbI MeH

>KaKblHAapbIHa KaliFblAapblHa OpTaKTacklIl, TepeH KOHia
aTaMbl3. ¥ABl A@pirep oapi ycras Typaabl >KapKbIH
ecTeaik 0i34iH XXyperiMise MoHIi caKkTalaabl.

Kypnar pedaxyuscol xate apinmecmepi
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Cgetaoi namsaru lllypaeson Kermxekeini IllypaeBHbt

Meaunmackoe  coodbmjectso  Kasaxcrana
TIOHeCA0 HEBOCIOAHMMYIO yTpary. Ha 76-m roay
SKMU3HU CKOHYaAach BBIAQIOIIMIACS Bpau-
HeMIpOXMPYpPI,  OTAMYHUK  3APaBOOXpaHEeHI,
obaagaTeabHunla opgeHa «Ilamarat» — Illypaesa
Kemxexkert HlypaesHa.

Kemxekent IHlypaeBna poguaack 28 mapra
1949 roaa B ceae «Teyim» Apaabckoro paiioHa
Koizbiaopaunckoit  obaactu. B 1967 roay ¢
oTAM4yeM OKOHYMAAa IIKOAy -MHTepHar N29 B
ropode Aamatsl. 3ateM 1973 rogy oHa oKoHUMAa
AAMaTUHCKUII TOCYAQPCTBEHHBI MeAMIIMHCKUA
MHCTUTYT, BHIOpaB OAHY W3 CaMBIX CAOXKHBIX
CrrenmaabHOCTEN - Helipoxupypruoo.  Ee
npodeccroHaAbHBIN IIyTh AAMHOM B 46 aeT craa
9TaJAOHOM CAY>KeHUs MeAUIUHE.

C 1974 no 1991 rog oHa TpyAmuAaach BpauoM
HelipoxupyproMm B I'OpOACKO — KAMHMYECKO
G6oapHMIle No2 ropoga AAMaThl, acCUCTEHTOM
Kadepbl HeMPOXUPYPpTUA Kaszaxckoro
MEeAUIIMHCKOIO  YHMBepCHUTeTa  HeIpephIBHOIO
oOpa3zoBaHIs (IIpeKHee HasBaHIe - AAMaTUHCKUIA

TOCyAapCTBEHHBIV MHCTUTYT YCOBEPIIeHCTBOBAHIA
Bpauert). C 1991 roga ee mpodeccroHaabHas
AEsITe AbHOCTD Oblaa Hepa3pBIBHO CBs3aHa C
T'opoackoir kanHMYeckon boapHuien No7 ropoga
Aamartsl. B Teuenne 17 aet Kemnkekenr IllypaesHa
BO3raaBAsida OTAeleHMe Helipoxupyprum Ne3, rae
eXeAHeBHO BeJa OOpnOy 3a SKM3HM IIallVIeHTOB C
TSOKeAeNIMY YePeIrTHO-MO3TOBBIMU TpaBMaMI. B
2007 TrO4y OHa BO3r4asu4a OIl€pallMIOHHOE
OTJeJeHIe, a 3aTeM IIpoA0AKala epejaBaTh CBO
GeclLIeHHBI OITBIT B KayecTBe Bpada-KOHCY AbTaHTa.

Kax accucrenT Kadeapsl HeIpOXMpPYprun

Kazaxckoro MEeAUITITHCKOTO YHUBEPCUTETa
HeIIpepBIBHOTO OOpa3oBaHms (IIpe>kHee Ha3BaHIe -
A AMaTUHCKUI roCy4apCTBEHHBIN VHCTUTYT

yCOBepIIeHCTBOBaHUsA Bpaueli), oHa Ooaee 20 aer
3aHMMaJach OOyuyeHNeM MOAOABIX CIIEeLMaAMCTOB,
BOCIIMUTAB 1IeAyl0 IlAesAy TalaHTAMBLIX Bpaueli,
KOTOPBI€ CETOAHS YCIIeIIHO TPYAATCA IIO BCeil
crpane. Kemxekenr Illypaesna B Tedenmum 15aet
BO3r4aBAsla TOPOACKOe — Hay4YHO-IIPaKTUYeCKOoe
00I1IeCTBO HeMpOXMPYpTroB ropoda Aamarsl. Ee
3acAyIM OTMEYEHBl CAeAYIOIIMMU  BBICOKUMU
rOCyAapCTBEHHBIMU U Hpo¢eccrOHaAbHBIMU
Harpagamu: opaeH «IllamaraT», HarpyAHbBIN 3HaK
«AATHIH Aopirep», 3BaHIe
34paBOOXPaHEHN», MeJaab Kazaxckoit
acconanumn HeMpOXUpPypToB.

Koazern m yuenuxu sanomusat Kerskekeii
lypaesny Kak OaecTsero AVAarHocTa,

«OTAMYHUK

NPVHOUINAABHOIO PYKOBOAUTEASI U MYAPOTO
HacTaBHUKa. Ee 1M HaBcerga BIIVICAHO B MICTOPMIO
Ka3aXCTaHCKOV HEMPOXUPYPIUIL.

Bripackaem  rayOokme — coDoae3HOBaHUS
poanpiM 1 OamskuM. CBeTaas NaMATh O BEAMKOM
Bpaue M yuMTeJe HaBCer4a OCTAHETCsA B HaIlMX
cepAlax.

Pedaxuus xypnara u xorrezu
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In Loving Memory of Kenzhekey Shurayeva

The medical community of Kazakhstan has
suffered an irreparable loss. Kenzhekey Shurayeva, a
distinguished neurosurgeon, an excellent healthcare
worker, and a recipient of the Order of Shapagat, has
passed away at the age of 75.

Kenzhekey Shurayeva was born on March 28,
1949, in the village of Tauip in the Aral District of the
Kyzylorda Region. In 1967, she graduated with honors
from Boarding School No. 9 in Almaty. In 1973, she then
graduated from the Almaty State Medical Institute,
choosing one of the most challenging specialties—
neurosurgery. Her 46-year professional career became a
benchmark for service to medicine.

From 1974 to 1991, she worked as a neurosurgeon
at Almaty City Clinical Hospital No. 2 and as an assistant
professor in the Department of Neurosurgery at the
Kazakh Medical University of Continuing Education
(formerly the Almaty State Institute of Advanced
Medical Education). Since 1991, her professional career
has been inextricably linked with Almaty City Clinical
Hospital No. 7. For 17 years, Kenzhekei Shuraevna

headed the Department of Neurosurgery No. 3, where
she daily fought for the lives of patients with severe
traumatic brain injuries.

In 2007, she became head of the operating
department and subsequently continued to share her
invaluable experience as a consulting physician. As an
assistant professor in the Department of Neurosurgery
at the Kazakh Medical University of Continuing
Education (formerly the Almaty State Institute of
Advanced Medical Education), she spent over 20 years
training young specialists, nurturing a generation of
talented physicians who now successfully practice
throughout the country. Kenzhekey Shurayeva headed
the Almaty Scientific and Practical Society of
Neurosurgeons for 15 years. Her achievements have
been recognized with the following prestigious state and
professional awards: the Order of the "Shapagat,” the
"Altyn Dariger" badge, the title of "Excellent Healthcare
Worker," and the medal of the Kazakh Association of
Neurosurgeons.

Colleagues and students will remember
Kenzhekey Shurayeva as a brilliant diagnostician,
principled leader, and wise mentor. Her name is forever
etched in the history of Kazakhstani neurosurgery.

We express our deepest condolences to her family
and friends. The bright memory of this great physician
and teacher will forever remain in our hearts.

The Editorial Board and Colleagues



