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lwemiyHa xBopoba cepuA y naLlieHTie, AKi MaloTb CTeHOKapAito, NepeHeceHuit iHhapKT Miokapaa Ta iHue.
(Cnoci6 3acTocyBanHA Ta Jo3un.
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O.A. IAbIHA

HALOHOABHUIN MEAMNYHIN YHIBEPCUTET
iMeHi O.O. boromoabLst, Kinis

EdekTunBHICTbL NnocTyporpadii AAS BUABAEHHS
TO MOHITOPUHIY NopyLeHb KOOPAUHALLIT
NpPu PO3CISHOMY CKAEpPO3i (OrAgA AiTepatypu)

PoscisHum ckaepos (PC) — Le XpOHIYHE AEMIEAIHIZYBOABHE 3AXBOPIOBAHHS LIEHTPAABHOI HEPBOBOI CUCTEMM,
O XAPAKTEPUIYETLCS PIBHOMAHITHUMM KAIHIYHUMIK BUSIBOMM, 30KPEMA MOPYLLEHHSIMY KOOPAMHALLI PYXiB, PIBHOBArMM TQ
XOAM. BOAGQHC | KOOPAMHALLST HOAEXATb A0 HONYPA3AMBILLMX GYHKLN Npn PC. MoripLlueHHs TOCTYPAABHOTO KOHTPOAKD
{CTOTHO 3HIIKYE MOBIABHICTb MALIEHTIB, MABULLYE PU3VK MAAIHDb TA NOTIPLLYE GKICTb XKATTS. BUSIBAEHHST MOUXOBAHMX KOOP-
AVNHOLNHMX PO3ACAIB HO PAHHIX CTOAISIX PC € aKTYOABHVM 30BAQHHSIM, OCKIAbKM CTAOHAQTHI KAIHIYHI LUKAAK (HAMPUKACA,
EDSS, SARA) MOXyTb HE GIKCYBATU TAKMX MOPYLLEHB. [OCTyporpadis — Le 06’ EKTUBHUM IHCTRYMEHTOABHUIA METOA, OLLiH-
K1 MOCTYPOABHOIO 6AAQHCY. BiH MpuBEpTAE YBAry AOCAIAHVKIB SIK MOTEHLIMHO YYTAVBUY MAPKER PAHHIX 3MiH. B OrAsiAi
Y3AraAbHEHO ACHI LLOAO 3ACTOCYBOHHST CTATUYHOI TO AMHOMIYHOT MoCTyporpadii B AlarHoCTUL 1 MOHITOpUHry PC.
MopyLLeHHs1 NOCTYPAABHOTO KOHTPOAK BUHUKAKOTb HO PAHHIX CTAAiSX PC, HOBITb MW MIHIMOABHIN HEBPOAOTIYHIN AMC-
®YHKLUI, | HOCTO CRPUYMHSIKOTE MAAIHHST TO 3HVKEHHST SIKOCTI YKNTTSI. CTATUYHA NOCTYPOrpadisl, PEECTPYIOHN BIAXMAEHHS
LIEHTPY TUCKY TIAQ MNPV CMOKIMHOMY CTOSIHHI, AEMOHCTPYE BUCOKY YYTAMBICTb AO CYOKAIHIYHX PO3ACAIB PIBHOBAM HOBITh
y NauieHTiB 6e3 3MiH Npw TPOAMLVHIN NepesipL 3a TecTom Pombepra. OAHOYACHO BIA3HOYEHO 3HAYHI METOAOAOTIYHI
OOMEXKEHHS: BIACYTHICTb EANHMUX MPOTOKOAIB | HOPMATKBIB, HOAAVLLIOK IHAMKATOPIB (MOHAA 100 MOXAMBMX MOKAZHMKIB),
Y3rOAYKEHNX PEKOMEHAQLLIM, CYNEPEYAMBICTb PE3YABTATIB AESIKNX AOCAIAXKEHD. 3A3HAYEHO, LLO AMHAMIYHI TECTV MOXXYTb
KpaLLEe BUSIBASITU MPUXOBAHI AEQILUTU PIBHOBAMM, O POBOTU30BAHI MAQTHOPMK AQKOTb 3MOTY OLLHUT BAAQHC 30 HOBUMM
METPUKAMM. |HHOBALNHI HEAIHIMHI MOKA3HVKM AEMOHCTRYIOTb AOAQTKOBY YYTAVBICTb AO PCAHHIX 3MiH MOCTYPOABHOrO
KOHTPOAK. Y3rOAXKEHHST LIMX MIAXOAIB 3 TROANLIMHVMN METOANKAMM, BUSHAYEHHS iXHBOI MPOrHOCTUYHOI 3HAYYLLLIOCTI TO
CTOHACPTMU3ALS1 30AULLAKOTLCST HEBUPILLEHVMM MUTAHHSIMM, SIKi MOTPEBYIOTb MPOBEAESHHS AOCAIAYKEHD. HOrOAOLLEHO Ha
MNepCneKTMBHOCTI PO3BUTKY MOCTYPOrPAdIHHOTO MOHITOPWHIY Npun PC i HEOBXIAHOCTI PO3POOKM EAMHX METOAOAOTIN TA
HOPM AAS1 OB’ EKTUBHOI IHTEPNPETALLT PEe3YABTATIB.

KAI04OBi CAOBQ: PO3CIFHNA CKASPO3, MOCTYPOAABHNA BAACHC, MOPYLLUEHHS KOOPAMHALLI, MOCTyporpadis, cTadi-
AOMETPIS, PIBHOBArA, ATAKCIS, MAAIHHSI.

PosciﬂHvM cknepo3s (PC) — XpoHiyHe 3axBoploBaH-
HSl LIeHTPaNbHOT HEPBOBOI CUCTEMM, SIKE NMPU3BO-
OWTb 10 HeMpoaereHepaldii, o nporpecye. Lie Hanno-
LMPEHiWla HeTpaBMaTU4Ha HEBPOJOriYHa NpuUyMHa
iHBanigHocTi B mMonoaux oci6. Po3cigHUM cKiepo3
XapaKTepu3yeTbCA reTeporeHHicTio BuaBsie [1, 21]. Y
CBITI HanivyyeTbcsa noHag 2,8 MiH oci6 i3 PC [19, 50],
nepeBa)HO XiHOK [24]. LLopiyHO KiNbKiCTb XBOPUX
3pocTae [14].

OaHuMM i3 HannowupeHiwmx Hacnigkis PC € nopy-
LUEHHS PiBHOBArun n KoopamHadii pyxiB, 4acTo HasiBHE

Ha paHHix ctagigx PC. Ha nisHix ctagiax 3axBopto-
BaHHS L NOPYLIEHHS € OCHOBHOI NMPUYUHOIO NafiHb,
noB’A3aHuKx i3 TpaBmamu [6, 7, 31, 32]. 3a pisHUMHK
OuiHKamMu, Npo6nemMun 3 6anaHcoM CrocTepiratoTbes B
6113bKo 75 % nauieHTiB i3 PC [39].

[Ans NiaTpUMKK piBHOBaru NoTpiGHi BECTUOYNSPHI,
30pOBi Ta COMATOCEHCOPHI CUrHaNM (AK nponpiouen-
TMBHa, TaK | eKcTepouenTuBHa iHGopmauis) [36].
Tomy BecTMbynsapHui pediunT (Hanpuknag, 3ana-
MOPOY€EHHS) [26], nopylieHHs 30py (aunnaonis) [15]
i nponpioUenTMBHI po3nagun, CNPUYNHEHI BTOMOIO Ta
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MauienT i3 PC 6e3 nagiHb

MauienT i3 PC Ta nagiHHaMu

Puc. 1. CTQTOKIHE30rPAMM, OTPUMQAHI OAHM 3A0P0BVM AOBPOBOABLIEM, OAHM MALIEHTOM, SIKUM HE MOBIAOMASIB
PO XKOAHE MQAIHHSI, TQ OAHVM MNQALIEHTOM, SIKUK MOBIAOMUB MPO TPW BUMNQAKOBI MQAIHHS POTSIFOM OCTQHHIX 3 MiC (41)

M’130BOI0 cnabkKicTio [20], MOXyTb nopyllyBaTn piB-
HoBary B oci6 i3 PC [38]. Lli npo6nemn BNinBatoTb Ha
NoCTypasibHUMN KOHTPOAb i Pi3Hi CKNadoBi piBHOBAru
(pyHKUIOHANbHY, CTAaTUYHY YXU AMHAMIYHY), 3HUKYIOYK
BMEBHEHICTb MaLiEeHTIB y CBOiK piBHOBa3i Ta 36i/b-
LUYHOYM PUBKMK i cTpax woao nagiHHsg [30]. MopyweHHs
piBHOBaru rnoB’s3aHi 3 NigBMWEHUM PU3UKOM NafiHb,
OBMEKEHHAM MOGINLHOCTI Ta MNOripWEHHAM SKOCTI
HUTTA XBopux [1, 23].

PiBHOoBara — ue 3AaTHICTb MIATPUMYBATU LEHTP
Baru Tina 3 MiHiManbHUM KonMBaHHAM [41]. Bansbko
[IBOX TPETKH NnauieHTiB i3 PC noBigomnsioTe Npo Npoo6-
NlemMu 3 piBHOBarok abo KoopauHaLi€to, Lo nNpu3Bo-
[OATb A0 iHBanigHOCTIi Ta 0O6MEXKEHb Y NOBCAKAEHHOMY
XUTTi [42]. 3a pe3ynbraTaMmu OOCNiAKEHb, XBOPi Ha
PC nagatoTb 3Ha4YHO YacTile, HiX 340p0Bi 0cobMU. Tak,
MeTaaHani3 NpoAeMOHCTPYBaB, Lo 611M3bKo 56 % na-
uieHTiB i3 PC npMHanMHi pa3 ynanu BNpoaoBK 3 Mic
cnoctepexeHHs [3, 5, 36]. MNagiHHA MOXyTb Tpanns-
TUCS BXE Ha paHHIX CTafisiXx 3axBOPIOBAHHS, HaBIiTb
Yy MiHiManbHO CUMMOTOMHUMX NauieHTiB [34]. TakuM Yu-
HOM, OLliHKa MOCTypanbHOro KOHTPOJIO Ta epeKTUBHA
peabinitalia nopyweHb piBHOBArn € Haa3BUYamHO
BaXKNIMBUMM ANK NiABULLEHHS 6€3MEKU M 36EPEKEHHS
aKTMBHOCTI XxBOpwux Ha PC.

Ba)KAuBICTb paHHbOI AiarHOCTUKM KOOPAMHALIIMHUX
rnopyeHs npu PC

Po3cisgHMI CKNepo3 XxapaKTepu3yeTbCA MOCTYMNo-
BOIO BTPATOO LiNICHOCTI MIE€NIHOBUX CTPYKTYP LEHT-
pafibHOI HEPBOBOI CUCTEMM, LLIO MPU3BOANTb 40 NOPY-
LLUEHHSI HePBOBUX 3B’A3KIB | MOCTYpPaibHOro KOHTPOJIIO
[7]. Bansbko 75—80 % nauieHTiB i3 PC cKap»aTbcs
Ha NpobnemMun 3 piBHOBArow B MOBCAKAEHHOMY XKUTTI
[25, 42]. MoriplweHHs piBHOBArn 3HUXYE MOOGINbHICTb
i caMOCTIiMHICTb, NPUM3BOAMTbL A0 NadiHHA Ta TpaBMm (Y
nauieHTiB i3 PC pU3nNK NepesiomiB yaBidi BULLMA, HiXK Y
300poBux gopocnux) [42]. AuchyHKLiS NOCTypanbHO-
r0 KOHTPOJO BUHWMKAE 3a[0Bro [0 SIBHUX NMPo6fem i3
XO[I0l0 Ta MOXe 6yTM ManloBMPa3HO KIIiHIYHO («Cy6-
KNiHiYHa»), ane CBig4YUTM MPO aKTUBHICTb MNPOLIECY.

[eskKi aBTopn 3BEpPTatOTh yBary Ha Te, L0 NOpyLIEeHHS
piBHOBaru nomiTHi Bxe npu EDSS O—1 (Expanded
Disability Status Scale) i kopentolTb i3 PU3MKOM MO-
Janblumx nagiHb [9, 18, 42]. OTKe, BUABNEHHS TaKux
MOpYLEHb Ha paHHIX eTanax gae 3MOry CBOEYacHO
OLiHUTK PU3UKKM Ta pO3MnoyaTh NikyBanbHO-peabinita-
LiMHI BTPYYaHHS.

lNpuHUMIM cTaTUYHOI Ta AMHaMIYHOI mocTyporpadii

MocTtyporpadis € KOMNIEKCOM iHCTPYMEHTaNbHUX
METOAMK OLiHKW CTaTUKM Tina. 3a3Buyan BUKOPUCTO-
BYIOTb niatdopmy 3 TeH304aTYMKaMu Ans peecTpaLii
3MiH UeHTpy TUCKY (COP) nig yac CTOsIHHS.

CtatvyHa noctyporpadisa OLiHIOE NOCTypasbHi
KOJIMBAHHSA MpPU CNOKIMHOMY CTOSIHHI Ha HEPYXOMIN
onopi [48]. Lli 06’eKTUBHI BUMiplOBaHHS € BUCOKOBI-
porigHMMK 1 OatoTb 3MOrY BipPi3HWUTU 340POBUX OCI6
i xBopux Ha PC 3a xapaKkTepucTtMkaMmun KonnaHb COP
[27, 44, 46, 49]. HanpuKnaa, NpocTopoBi NapamMmeTpu
(minfiHKa, wWwnax, WBKUAKICTb KONMBaHb) BUSBASAOTb
BiAMIHHOCTI MiX rpynamu 3 BMCOKOK CTaTUCTUYHOIO
3Havyuwictio [33, 42, 43] (PUCYHOK). YcTaHOBNEHO,
O cTaTM4yHa nocTyporpadis nepeBepllye 3BUYaMHI
KNiHIYHI TecTn piBHOBaru (Hanpuknag, wkany bepra)
3a NPOrHOCTUYHO YYTAMBICTIO A0 NafiHb Y NaUiEHTIB
i3 PC[27, 44, 46, 49].

OnHamivyHa noctyporpadia nepeabayae popart-
KOBIi MPOBOKaLji cTabinbHOCTi (pyx nnatpopmu, He-
cTabinbHa ornopa, 3MiHIOBaHe 30pOBE Moje YU CTU-
mynsidis) [35]. BoHa «ekonorivHiwa» (iMiTye peasnbHi
YMOBMW), AA€E 3MOry OKPEMO OLHUTU BHECOK BECTU-
6YNsPHOI, COMaTOCEHCOPHOI Ta Bi3yaslbHOI CUCTEM B
yTpuMaHHsa piBHoBaru [11]. OgHaK y AOCHIMKEeHHAX
PC BusBneHo, Wo nig 4ac cKNagHuMx AMHAMIYHUX BU-
npobyBaHb YacTuHa nauieHTiB (13—22 %) BTpadvae
piHoBary [10]. Uen edekT, nopag i3 HeObXigHICTIO
BeNMKorabaputHoOro obnagHaHHS Ta TpuBaluX Tec-
TiB, 0OMENYE MPaKTUYHE 3aCTOCyBaHHS AMHAMIYHOI
noctyporpadii npu PC [10]. Y BianoBiagb Ha Ui BUKIN-
KN 3’9BUIMCSA KOMIMAKTHI W [JeleBlli anbTepHaTUBH,
Kinect [8, 29, 45]. BoHn 3a6e3ne4yyloTb NPUAHATHY
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HadinHicTb (test-retest ~ 75—90 %) npu MeHWIn
TOYHOCTI Ta MOXYTb 6YTU KOPUCHUMU AT MOHITOPUH-
ry AMHaMiku B ogHoro nauieHta [8, 42]. MpoTe ixHa
BiAMIHHICTb Bifg nabopaTopHOro 30/10TOro ctaHaapTy
€ CYTTEBOIO, WO CNif ypaxoByBaTU NpW iHTepnpeTaLlii
pesynbrarTis.

YytausicTb cTaTyHOI nocTyporpadii
10 paHHIX ropyllueHb piBHoBaru

JocnimKeHHa niagTBepmKytoTb, WO CTaTU4Ha Mno-
cTyporpadis BUSBASE MOPYLIEHHS piBHOBArn BiKe
Ha AoKNiHiYHKX cTapiax PC. Hanpuknaa, F. Melillo Ta
CniBaBT. MOPIBHANIM KOMMN'OTEPHY niathopmy 3 Kia-
CUYHUM TecTom Pombepra y manogucabinitoBaHmx
xBopux PC (EDSS < 1). lpun cTporomy BU3HAYEHHI
«HOpMasnbHOro Tecty» Pomb6epra ctabinbHIiCTb BUSBK-
nlacs 3HMKEeHOoto nuwe B 7 % nauieHTiB, TOAI 9K cuna
nnatdopmu BusiBuna BigxuneHHsa B 25 % [33]. HaBiTb
nia 4ac OHOPIYHOro CNOCTEPEKEHHS HasSBHICTb Mpu-
HaMMHi OQHOr0 aHOMaslbHOrO NMapamMeTpa CTaTUYHOI
noctyporpadii B rpyni 6e3 nopylieHb Pombepra npo-
rHO3yBaJsia MnosiBYy KiiHiYHMX MNOPYLEHb pPiBHOBAru nis-
Hiwe [33]. Y anocnigkeHHi H. Inojosa Ta cniBaBT. 6ifb-
WicTb NauieHTiB i3 PC Manu 3Ha4HO ripwi NOKa3HUKMK
KonmBaHb COP nopiBHAHO 3i 340pOBMMM 0CO6GaMu
npu cnoKinHoMy cTosiHHI (p < 0,001) [25]. HaBitb na-
LLIEHTH, B IKMX 0DTaNbMONOrivyHMM TecT Pombepra He
BUABNSAB HECTabiNIbHOCTi, JEMOHCTPYBaNM HacTpino-
BaHy o61acTb NOCTypanbHOro KonMBaHHSA (delineated
area) BiporigHo 6inbly 3a Hopmy [25]. 36anaHcoBaHa
Kopensuia MiX XapaKTepUCTUKaMu nocTyporpam i
TpaamuinHoto wranoto EDSS yn 6anom uepebenspHoi
AMCOYHKLIT (r = 0,33—0,54; p < 0,001) niaTBEPAXKYE,
O CTaTUYHiI NapamMeTpu TiCHO MOB’A3aHi 3 TAXKKICTIO
3axBOptoBaHHSA [25].

J.W. Btaszczyk i cniBaBT. po3po6uan HOBi NMOKas-
HUKK aHanidy ¢nyktyauin COP (BeKkTop cTabinbHOC-
Ti, iHaeken AP/ML) i TaKoX BHUSABUAM «NaTONOriYHi»
0COBNMBOCTI MOCTYpanbHOro MasiTHMKa y XBOPMX Ha
PC [4]. 3oKkpema, BOHW BiA3HA4YMIM BipOrigHO BWLLI
LUBMAKOCTI KONMBaHb NPU 3aKPUTUX 04ax M aHOMaslbHi
CNiBBIAHOLWEHHSA GPOHTO-3afHiX Ta GIYHUX KOB3aHb,
AKi KopentoBanu 3 6anom 3a EDSS [4]. Takum uu-
HOM, CTaTM4Ha nocTyporpadia He nulie AOMOBHIOE
HECTPYKTypOBaHy HeBposoriyHy ouiHKy (EDSS), a n
MOXKe BUSIBNSATU CYOKNIHIYHI AMCDYHKLIT NOCTypanbHO-
r0 KOHTPOJIO, HEBUAMUMI NPU PYTUHHOMY OOCTEXEHHI
[4, 25, 33].

[AunHamivyHa rnoctyporpadis
Ta pO60OTN30BaHIi cUcTeMMU

[JnHaMi4yHi NPOTOKONIN 3BOPOTHOIO 3B’AA3KY, X04a M
BMMOIMUBILLI, HaAaloTb 4OAATKOBI MOXMBOCTI. [Jocni-
[KeHHs L. Grassi Ta cniBaBT. NOKasaso, Lo 3acTocy-
BaHH$ TPMBICHOI pyxoMoi nnatdopmun BUABASE CYTTEBI
BiAMIHHOCTI MiXX rpynoto Naui€HTIB i KOHTPONIEM YiKe
NpY BiHOCHO «W1Erkux» HaBaHTaXEeHHNAX, TOAI 9K Npu
CMNOKIMHOMY CTOSIHHI CTaTU4YHI TEeCTU By HEAOCTaTHBLO
qyTanBuMK [22]. OTKe, WTYYHO iHilioBaHMK 3CyB
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piBHoBaru (perturbation) gaB 3mory «po3nisHaTu»
npMxoBaHi AediunTn HaBiTb Yy NaLEHTIB 6€3 SBHUX
0O3HakK ypaxeHHs Mo304Ka (cerebellar EDSS subscore
= 0) [22]. BignosigHo, aBTOpK BBa)aloTb, LLO PO3PO-
6GneHi 3 BUKOPUCTaHHAM po60TU30BaHOi NaaTthopmu
TecT € edbEKTUBHMM 3aCcO60M /19 BUBYEHHS PaHHIX
nopyleHb MocTypanbHOi cTabinbHocTi B oci6 i3 PC
[22].

HenaBHO 3’9BMNNCS KOMeEpPUiMHI po6OTM30BaHi
nnatdopmun ansg BUMIiptoBaHHA G6anaHcy. Hanpuknag,
hunova® — napanenbHUi Po6OTU30BaHUM MPUCTPIN
i3 gaT4MKamu pyxy, KM 3abesneyye GaratoBUMIp-
HMW aHani3 cTofHHA. Y pocnigkeHHi J. Podda Ta
CniBaBT. MOKa3aHO, WO Kopensuis OCHOBHMUX MOKas-
HUKiB COP, oTpumaHux npuv BUKOPUCTaHHI hunova®,
i3 pesynbraTtamu ctaHgaptHoro EquiTest € BMcoKoto
(r ~ 0,5—0,7) [40]. Kpim TOro, iHaoekcu 6GanaHcy,
OTPUMaHi 3a A0NoMorow 060X MPUCTPOIB, Xo4a i
MatoTb Pi3HIi Ha3BK, OYNM MOPIBHAHHMMMK NpPU Bid-
KpUTUX i 3akputnx odax [40]. Ha gymky aBTopiB,
hunova® moxe 6yTM KOPUCHWM [OMOBHEHHSAM 10
TpaaMLINHOT OLiHKKM GanaHcy B oci6 i3 PC, ocKinbku
O[lHOYaCHO Haja€ OodaTKOBI NMapamMeTpu Ta aobpe
cnpurmaeTtbes nauieHtamu [40]. e oamH npuknag —
3-DOF-po60Tn30oBaHui MaHinynaTop ans peabinitauii
6anaHcy B oci6 i3 PC [17]. Llen npucTpin imiTye pyxm
rOMIfIKOBOCTOMHOro cyrno6a 3a TpbOma CTYNEeHSaMMU
cB06OAM M BOAHOYAC BMMIPKOE PO3MOAin TUCKY CTOM
i LEHTPY MacK Tina. Xo4a AOCNIAXKEHHS 3 GOKYCOM Ha
KNiHIYHY e(DEKTUBHICTb LLIEI CUCTEMM MOKMU OBMENKEHI,
TEXHIYHI pe3ynbTaTn NiATBEepPAXKYOTh ii 34aTHICTb BU-
3HA4YUTU NOTPEBY TpeHyBaHHS GanaHCyBaHHSA 4epes
OLiHKY M’'130BO-MocCTypanbHuX peakuin (APAs/CPAs)
[17]. 3acTocyBaHHS TaKux POOBOTU30BAHMX PilleHb i
KOMM'loTEPM30BaHKX nnatdopM BigKpUBaE HOBI nep-
CMEKTUBM OLIHKM piBHOBaru (3oKpema, YyHidikauii
TECTIB Ta pPO3paxyHKY KOMIIEKCHUX iHOEKCIB), ane
noTpebye cTaHaapTU3aLii Ta Banigauii y BENMUKUX KO-
FOPTHUX AOCNIIKEHHSAX.

IHHOBaUiNHI METPUKN:

E€HTPOIis Ta CKAaAHICTb MNOCTypasbHUX CUrHa B

TpaauuinHi napameTpu KonmBaHb COP (LWBKWAKICTD,
amnnityga, naolla Touwo) Ao6pe OMNUCYTb KiNbKiCHI
BiogmMiHHOCTI npu PC, ane He BUWCBITNIOOTb HIOAHCU
CK/1adHOI HeMpoanMHaMikK 6anaHcy. Tomy aeaani 6inb-
e yBarv npuainatoTb HENiHIMHUM MOKa3HMKaM Mo-
CTYpanbHOro KOHTPosto. 3o0Kpema, eHTponia (Sample
Entropy, Multiscale Entropy) ouiHtoe Henepenb6adyBa-
HiCTb ab0 perynsipHicTb TpaekTopii COP i noB’a3aHa
3 afJanTaliiHUM pe3epBOM CUCTEMMU. Y AOCNIOKEHHI
M.A. Busa Ta cniBaBT. NOKa3aHo, WO iHAEKC CKiaa-
HOCTiI nocTtypanbHux ¢nykTyauin (Multiscale Entropy
Cl) BiporiagHO HMX4YMK Yy XKiHOK i3 PC nopiBHAHO 3
KOHTPONEM SIK Y GPOHTO-3alHbOMY, TaK i B Gi4HOMY
HanpsMKy (p < 0,002) [6]. 3HWKEHI NOKA3HUKK EHTPO-
nii KopentoBanu 3 BTPATOI TaKTUIbHOT YYyT/IMBOCTI, LLIO
CBiA4MTb NMPO BHECOK MOpYylEHb COMaTOCEHCOPHOro
$inbeKy B aucbanaHc [6].
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Benunke pgocnigxeHHs, nposegeHe R. Sun i cni.-
aBT., CKOpUcTanocsa BunagKkosoto BMbipKoto i3 20 no-
Ka3HWKIB Ta NPOAEMOHCTPYBano, WO HamxapaKkrep-
HILLOK O3HaKow AN AudepeHLitoBaHHA NauieHTiB
i3 PC i3 HU3bKMM PU3UKOM NafiHb Ta 340POBUX OCI6
6yna eHTponia NocTypanbHOi TpaeKkTopii [47]. Y ubomy
JOCNIMXKEHHI iHLWI rpynu (MOMIPHWUIA | BUCOKUIN PUBKK)
HarKpalwe KnacudikyBanucs 3a aMmniityao Gi4HUX
KoB3aHb [47]. L.E. Cofré Lizama Ta cniBaBT. NoKasa-
NN, WO EeHTPONis KONMBaHb rPYAHOro M NonNepexkoBoro
BiOAiNiB Npu CTOSAHHI 3i WiNbHO 3an/OWeHUMM 04MMa
i Ha HepiBHIM NOBepPXHi 3abeaneyye BiporigHe ande-
peHLuitoBaHHs xBopux Ha PC (EDSS < 2.0) Ta 340poBux
oci6 (AUC ~ 0,75—0,80) [12]. ABTOpM AiMLWAN BUCHO-
BKY, WO HeniHinHa meTpuKa (ocobnnBo AP-eHTponis
Ha TBEPAOMY ManJaH4yMKy NpKu 3aKpUTUX 04ax) Have-
PEeKTMBHILLE BMABNSE TOHKI po3naan 6anaHcy M Moxe
CTaTu YYT/IMBMUM IHCTPYMEHTOM A/11 MOHITOPUHTY paH-
HbOro nporpecyBaHHs PC [12, 47]. Bu3Ha4yeHHs onTu-
MaJibHUX HENIHIMHUX MOKa3HMKIB 3a/MULIIAETbCS ANCKY-
CitHUM. IcHye noHaa 100 noka3HWKIB NoCcTypanbHUX
KONMMBaHb, TOMY BifICYTHICTb KOHCEHCYCY LLLOA0 iXHbOI0
BMOOPY YCKNAHIOE y3aranbHEHHs peaynbratie [13].
Tako) Heob6xigHa 6inblia cTaHgapTM3aLlia MeTonis
064UCNEHHS eHTPONIT A9 KNiHIYHOro 3aCTOCYBaHHS.

O6MeXKEHHS METOAY i cyrnepeyvnBi faHi

He3Bakatoun Ha NEepCneKTUBHICTb, MOCTyporpa-
dig Ma€e HU3Ky CyTTEBUX OOMEXKEHb. [lo-neplie, He-
Ma€ €OMHUX NPOTOKOJIB MPOBEeAEHHS BUMPOOYyBaHb.
HocnigxeHHsa PC Bigpi3HAlOTbCA 3a BMOGOPOM YMOB
(cTaTU4HE CTOSAHHHA 3 BIAKPUTUMMK/3AKPUTUMKU OYUU-
Ma, CTOSIHHA Ha M'AKOMY MalAaH4YuKy, 3aCTOCyBaHHS
NnoABIMHMX 3aBAaHb TOLLO) | TPUBANICTIO 3anucy (4acTo
20—60 c). Ue ycknagHoe nopiBHAHHS pesynbraTiB
Pi3HMX rpyn i dopMyBaHHS 3aranbHUX HOpM. B orng-
[lax 3a3HayeHo, WO 6paKye Yy3roaKeHnx HopMaTuBIB
Ta MPOrHOCTUYHUX KpuTepiiB ana napametpis COP
[13, 42]. MNo-gpyre, BeNMKa KiNbKiCTb MOKa3HMKIB
CTaHOBUTb Npobnemy. Hanpuknag, HU3Ka aBToOpPIB BU-
SIBUJIM, L0 06/1aCTb NOCTypabHUX KONMMBaHb, CEPEeaHS
WBMAKICTb Y4 RMS-KaTeTeHC € CUNbHUMWU NPEAUKTO-
paMun nopyleHHa 6anaHcy [13, 47], iHwi BigoawTb
nepesary iHWWM MeTpuMKaM. BiagcyTHicTb cTaHaap-
TU30BaHOro (yHipiKoBaHOro) BMXiAHOrO MOKa3HWKa
CMPUYMHSAE CyNepeyHocCTi: Te, WO B OAHMX Fpynax € BU-
COKOMPEANKTUBHUM, B iHLLUMX MOXKe BYTU MeHL iHbop-
MaTMBHUM 4epe3 MeToAMyHi BiamiHHOCTI. [lo-TpeTe,
y 6aratbox AOCNIXEHHSAX HEBENUKi BMOBIPKKU, YacTo

KoHniKTy iHTEpeciB HEMAE.

3 xBopuMKn Ha PC 3 0—3 6anamu 3a EDSS. Le 06-
MEXKYE CTAaTUCTUYHY CWUAY W y3arajlbHEHHS BUCHOBKIB.
Binomi pgocnigKeHHs, 30Kpema [aHi Woao ycknag-
HeHMx GopM (HanpuKknag, BTOPMHHOMPOrPECUBHOMO
PC), yacTto rpyHTytoTbCa Ha BMGipLi 3 20—60 xBopux
[2, 33]. CnocTepexeHHa gatoTb CynepeynnBi pesyb-
Tatu. Hanpuknag, aesiki 3 HUX He BUSIBUIN CYTTEBMX
BiAMIHHOCTEN 3a MOCTypaNbHOI CTabINbHICTIO MiX
nauieHTaMmu1 3 nepeBakHO nipamMigHUMK Ta CEHcop-
HUMK MnopyweHHamu [28], Toai 9K iHWI BKa3yloTb
Ha npotunexHe. Kpim Toro, NpoOrHOCTUYHa LjiHHICTb
nocTtyporpadii 3anvwaeTbcsd HeBU3HaYeHow. [oci
HEMae YiTKUX J0Ka3iB, L0 MEBHI NapaMeTpu MOXKYTb
HadiMHO MPOrHO3yBaTW NPOrpecyBaHHs iHBaNiAHOCTI
4YM PU3KUK NadiHb NPU TPUBANOMY CMOCTEPEKEHHI. o-
O[IMHOKI pOBOTU BKa3YIOTb Ha Te, WO HasiBHICTb Xo4a 6
OAHOr0 aHOMafbHOrO0 MOKAa3HMKa MpPU HOpPMasbHMUX
pesynbratax OOCTEXEHHSA MOXEe CUrHanidyBatu npo
noripweHHsa piBHoBaru B noganbluomy [33], ane ue
cnig nigTBepantTM B OGiNblUMX AOCHIMKEHHAX. Takum
YUMHOM, HE BUPILLEHI TaKi MUTaHHS: YX OOCTATHLO MO-
cTyporpadii Ans NporHo3yBaHHS KNiHiYHOro nepeobiry
PC i gKe micue BOHa MOe MociCTU B CTaHAapTHOMY
anropuTMi OLIHKM NauieHTIB.

BUCHOBKHM

BbanaHc i nocTypanbHWn KOHTPO/Ib — L& OCHOBHWMI
KOMMOHEHT MOHITOPUHIY PYHKLIOHANbHOIO CTaHy XBO-
pux Ha PC. MNocTtyporpadiyHi MeToaM HagatoTb LiHHY
KiNbKiCHY iHpOpMaLiito Ta BUSBASIOTb NOPYLLIEHHS PiB-
HOBarK Ha paHHiX CyOK/IHIYHUX eTanax 3axBOpPOBaH-
HSl, 1O MOSIBUM BUAMMMX CUMMTOMIB.

CraTrMyHa noctyporpadis AEMOHCTPYE BUCOKY YyT-
NIMBICTb HaBIiTb Yy NALIEHTIB i3 MiHIMaNbHOK ANCOYHK-
Lieto, a AMHaMiYHi BMNPOOYBaHHA Ta pPOOGOTU30BaHi
nnatopmm MOXKyTb We 6Ginblie NiABULLMTK diarHoc-
TUYHY EMHICTb.

IHHOBAUiMHI MeToAM [OOCNIAXKEHHS YTOYHIOKTb
OLLiHKy GanaHcy, ane notpebyoTb anpoballii Ta cTaH-
JapTu3allii.

ICHYE HM3Ka HepPO3B’a3aHMX NPO6AEM: BIACYTHICTb
YHipiKOBaHMX MPOTOKONIB i HOPMasibHUX [diana30HiB
ans napametpis COP, cynepeununsi pesynsratm oKkpe-
MWX AOCHIQXKEHb, 0OMEXeEHI BUBIPKM Ta HEBCTAHOB-
JIeHa NPOrHOCTUYHA LiHHICTb. MNoganbli AOCHIAKEHHS
MalTb 6YyTM CNpsiMOBaHi Ha cTaHAapTU3auilo MeTo-
VK nocTyporpadii, npoBeaeHHs TPMBANNX KOFOPTHUX
CMNocTepeXeHb 1 iHTerpaLito pesynbraTiB i3 KIiHIYHK-
MW Ta HEMPOBI3yanidauinHUMK aHUMM.
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O.A. ILINA

Bogomolets National Medical University, Kyiv

Effectiveness of posturography in the detection
and monitoring of coordination disorders
in multiple sclerosis (review)

Multiple sclerosis (MS) is a chronic demyelinating disease of the central nervous system, characterized by a
wide range of clinical manifestations, including impairments in motor coordination, balance, and gait. Balance and
coordination are among the most vulnerable functionsin MS, and deterioration of postural control significantly reduces
patients” mobility, increases the risk of falls, and worsens quality of life. Detecting subtle coordination disorders at early
stages of MS remains a pressing challenge, as standard clinical scales (such as EDSS, SARA) may fail to capture mild
dysfunctions. Posturography is an objective instrumental method for assessing postural balance and is increasingly
regarded as a potentially sensitive marker of early impairment. This literature review summarizes current findings on
the use of static and dynamic posturography in the diagnosis and monitoring of MS. It highlights that postural control
disturbances can occur even at the earliest stages of MS, in patients with minimal neurological disability, and often
lead to falls and reduced quality of life. Static posturography, by recording shifts in the center of pressure during quiet
standing, demonstrates high sensitivity to subclinical balance disorders even in patients with normal findings on the
fraditional Romberg test. At the same time, several methodological limitations are noted: the absence of standardized
protocols and normative values, the large number of available indicators (over 100 reported parameters) without
unified recommendations, and inconsistent results across studies. It is noted that dynamic tests may more effectively
reveal hidden balance deficits, while robotic platforms enable assessment using novel metrics. Innovative nonlinear
indicators demonstrate additional sensitivity to early postural control changes. However, aligning these approaches
with conventional methodologies, deftermining their prognostic value, and achieving standardization remain
unresolved issues requiring further investigation. The review emphasizes the potential of posturographic monitoring in
MS while underscoring the need for unified methodological standards to enable objective interpretation of results.

Keywords: multiple sclerosis, postural balance, coordination disorders, posturography, stabilometry, equilibrium,
ataxia, falls.

AAS UNTYBAHHA

J nbiHa OA. EdekTiBHICTb MOCTYpOrpadii AAS BUSIBAEHHS TG MOHITOPUMHIY MOPYLLIEHb KOOPAVMHALL P PO3CISTHOMY CKAEPO3i (OTASIA AITePATYPH). YKPAIHCBKIMIA HEBPOAOTYHUIA
SKYPHOA. 2025;3-4:5-10. doi: 10.30978/UNJ2025-3-4-5.

J lina OA. (Effectiveness of posturography in the detection and monitoring of coordination disorders in multiple sclerosis (review)). Ukrainian Neurological Journal.
2025;3-4:5-10. http://doi.org/10.30978/UNJ2025-3 - 4-5. Ukrainian.
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€.0. HEBXOPOLLEB

HALJOHOABHUIN MEANYHII YHIBEPCUTET
imeHi O.O.boromonsLgl, Kuis

AY TeputopiansHe meandHe 06'eaHaHHSI MBC YkpaiHm
rno micty Knesy 1a KMiBCbkit OBAQCTI

wd 4

BNAMB NCUXOTPABMYBOABHOI NOAIT HO nepeo6ir
LUMMHOTO PAAVNKYASPHOro 60AIO Y BinCbKOBUKIB:
KAiHIYHi, TCUXOEeMOLiNHI T NPOrHOCTUYHI ACNEKTU

LLUMAHMIA POAUKYASIDHUIA BiAb € MOLUMPEHNM KAIHIYHAM CUHAPOMOM, WO CYMPOBOAXKYETLCST 3HOYHUM PYHKLLIO-
HOABHUM OBMEXEHHSIM, 3HVKEHHSM SKOCTI XKUTTS TAl CYTTEBUMM COLLIAABHO-EKOHOMIYHUMM BTPATAMM. [TOBHOMACLUTABHCO
BiIHA B YKPQIHI MPK3BEAQ AO PI3KOTrO 3PpOCTAHHS YNCEABHOCTI BIMCbKOBOCAY>KOOBLIB i, BIAMOBIAHO, AO 3GIAbLLEHHST YHOCTOTA
BOMOBKX, CAYXKOOBKX TA MEPEHABAHTONKYBOALHIX TPABM OMOPHO-PYXOBOrO ANAPATY, 30KPEMA LLMNHOTO BIAAIAY XPebTal.
B yMOBQX BIMCbKOBOI CAYXOU LUMNHUIA PAANKYAIOHNA BiAb YHOCTO BUHUKOE HA TAI IHTEHCYVIBHMX Pi3VYHUX HOBAHTONKEHD,
MOBTOPKOBAHVX MIKPOTPOBM, HOCIHHS BOPKKOTO CMOPSIAYKEHHS TA OOMEXKEHVX MOYKAVNBOCTEN AASI MOBHOLLIHHOT peabiAiTaLji.

Okpim BIOMEXAHIHHVX | AETEHEPATUBHNX YMHHKKIB, Nepebir GOAbOBNX CUHAPOMIB Y BIMCbKOBOCAY>KOOBLYB 3HO-
YHOO MIPOKO MOANDIKYETLCS BIIAMBOM MCUXOTPOBMYKOUMX MOAIM, MOCTTPOBMATUYHOIO CTPECOBOIO PO3ACAY, ASMPECHUB-
HUX | TOMBOXKHWX PO3ACAIB, A TAKOXK YEPEMHO-MO3KOBOI TPABMM. ACHI CYHYACHOI AITepATypK CBIAYATb, LLO Lii CTOHM MOXXYTb
BMAMBOTU HO IHTEHCKBHICTb BOAID, MOTO XPOHI3ALLIO, GYHKLIOHOABHI OOMEKEHHS TA ePEKTUBHICTb AIKYBAHHSI, OAHAK iX
POAb Y GOPMYBOHHI FOCTPOrO TA MiAFOCTPOrO LUMMHOMO KOPRIHLEBOTO GOAKO 30AULLIAETHCSI HEAOCTATHLO BUBHEHOHO.

Y C1aTTi Y3AraAbHEHO CYYACHI AQHI LLOAO TEPMIHOAOT, eTIOAOTI, KAIHIYHMX MPOSIBIB, AIQrHOCTUYHMX MIAXOAIB,
AIKYBOHHS1 TO POIrHO3Y LUMNHOTO PAANKYASIPHOTO BOAKO 3 AKLLEHTOM HO OCOBAMBOCTI Nepebiry y BINCbKOBOCAYKOOBLIIB.
MNPOAHAAIBOBAHO KAIHIKO-POAIOACTIYHI CMIBBIAHOLLEHHS], MOXAMBOCTI IHCTRYMEHTOABHOI AIQrHOCTUKM TA OOMEXKEHHS]
HOSIBHOT AOKQ30BOI 6A3M LWOAO Liei cneupdivHoi nonyasiii naujenTis. OCOBAMBY yBAry NPUAIAEHO POAI MCUMXOEMOLLIN-
HUX | KOHTEKCTYOABHMX GAKTOPIB Y GOPMYBAHHI GBOABOBOrO CHHAPOMY TA BIAMOBIAI HO TEPAnItO.

OTPUMOHI  y3AraAbHEHHST MIAKPECAIOOTE AEDILUT LIAECIPSIMOBAHMUX AOCAIAXKEHD LLUMAHOTO POAMKYASIOHOTO
OOAKD Y BINCbKOBOCAYXKOOBLLB, OCOBAMBO HA PAHHIX ETANAX 30XBOPIOBAHHS, LLIO OOrPYHTOBYE HEOOXIAHICTb MOAQABLLIVIX
HAYKOBUX POBIT 3 METOKO OMTUMI3ALLT AIGTHOCTUYHIX | AIKYBAABHWX CTPATETIN TA MPOPIAQKTUKI XPOHI3ALii GOAO.

OCOBAMBO HO PAHHIX eTanax 30XBOPKOBAHHS, WO OBrpyHTOBYE HEOOXIAHICTb MPOBEAEHHST HAOYKOBUX POBIT Y
LIbOMY HAMPSIMI.

KAIOHYOBi CAOBQ: LLUMMHNN PAANKYASIOHUIA BiAb, POAVKYAONATIST, BIMCbKOBMKI, MCUXOTPOBMA, MOCTTOOBMATUYHUIN
CTPECOBUIN PO3AAA, BiAb Y LM,

L|J WAHWIN PaaUKyNapHUA 6iNb — MNOLIMPEHUN KIi-
HIYHWUM CUHAPOM, WO 3HAYHOK MiPOID HeraTmBe-
HO BM/MBAE Ha NcuxiyHe 340p0B’a, didnyHe QyHKLio-
HYBaHHS Ta coLliaNbHy aKTUBHICTb JOAWHK, 4acTo
npPU3BOANTb A0 TUMYACOBOi abo CTiMKOI BTpaTH npa-
Le3aaTHOCTI, GOPMYIOUM CYTTEBUIM COLLiaNbHO-EKOHO-
MiYHWW TArap O/ CUCTEMU OXOPOHU 3a0poB’s [18].

Y 2022 p. pocivicbKa deaepaLis po3noyana no-
BHOMacLUTabHe BiNCbKOBE BTOPrHEHHS B YKpaiHy, Wo
CYTTEBO 3MiHMNO AeMorpadidyHy 1 MeauyHy CTPYKTYpY

KpaiHn. Y 3B’A3Ky 3 Mo6ini3aLieto Ta GopMyBaHHAM
HOBMX BIMCbKOBMX MNiAPO3AiNiB YNCENbHICTb BiMCbKO-
BMKIB Pi3KO 3pocna, Wo npu3Beno 40 BignoBigHOro
36iNbLIEHHS YacToTM 6OMOBMUX, CNYKOOBUKX i NepeHa-
BaHTaXKyBa/lbHUX TPaBM, 30Kpema BepTebporeHHoi
natonorii. OcKinbkun 3 2022 p. odiLifHi AaHi WOA0 Yn-
CcenbHOCTI 36porHMX Cun YKpaiHu 3aceKpeydeHi, y Ha-
YKOBMX Ny6iKaLisgx BUKOPUCTOBYIOTb BiAKPUTI OLLiH-
Ku. 3a paHmmu Global Firepower (2025), 3aranbHui
BiMCbKOBWI NepcoHan YKpaiHM CTaHOBWUTb MPUBAN3HO
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2,2 M/H 0Ci6 pa3om i3 pe3epBoM i napaminitapHumm
popmyBaHHsAMM [15].

OKpiM 04€BUAHMX COMATUYHUX YUHHUKIB, BINCbKO-
Ba cnyk6a B ymoBax OOMOBMX AiM acoLilOETbCS 3
BM/IMBOM [MCUXOTPaBMyBaNbHUX MOAiN, SKi MOXYTb
CyTTEBO MoAaudiKyBaTM nepebir 601b0BUX CUHAOPO-
MiB. Bigomo, Lo NcMXOemoLinHi po3naan, 30Kpema
TpuBOra, Aenpecia Ta NocTrpaBMaTUYHUM CTPECOBUN
posnaga (MMTCP), MOXyTb BMAMBATM Ha IHTEHCUBHICTb
60/110, MOro XpoHi3aLito Ta ehEKTUBHICTb NiIKYBaHHS.
B3aeM03B’A30K Mix NcnxoTpaBMyBalbHUMMK NOQISMU
Ta KAiHIYHUM nepebiroMm WWHHOMO PaauKynsspHOro
607110 Y BiCbKOBUKIB HEOCTaTHbO BUBYEHO.

He3Barkatoum Ha HafABHICTb 3HAYHOI KiNlbKOCTI J0-
CNigXKeHb, MNPUCBAYEHUX LUMMHOMY KOPiHLLEBOMY 60110
B 3arafbHin nonynsauii, AaHi Woa0 oco6aMBOCTEN
noro nepeobiry y BinCbKOBUKIB, 0COB/IMBO B KOHTEKCTI
NMCUXOTPaBMaTUYHOrO BMJIMBY, € OOMEXEHWMM, WO
CTBOPIOE CYTTEBI TPYAHOLL A9 KNiHIYHOI NpaKTUKK. Le
3YMOBJ/IIOE aKTyaslbHICTb AOCNIAXEHb, CNPAMOBaHMX
Ha KOMMIEKCHY OLHKY K/iHIYHMX, MCUXOEMOLLIMHUX
Ta NPOrHOCTUYHMUX aCMEKTIB LWMWUHOIO paguKyIsapHOro
6010 B LLiET KaTeropii nauieHTiB.

TepMiHU Ta BUBHAYEHHS

LUMMAHWIA paanKynsapHum, abo KopiHUeBui, 6inb —
ue 6inb y AiNSHUI WK, WO ippaaitoe y BEPXHIO KiHLiB-
Ky Ta 3YMOBJ/IEHWUI MNOAPa3HEHHAM abo KoMMpecielo
LUMMAHOITO CMMHHOMO3KOBOIO HepBa, MOro KOpiHUiB
abo 060X CTPYKTyp OAHOoYacHo [6]. Lle BU3Ha4eHHs
LUMPOKO BWKOPMUCTOBYIOTb Y Cy4acCHiM KIiHIYHIK Ni-
Tepatypi [11]. TepmiHM «paguKyNsapHUM Ginb» i «pa-
AMKynonaTis» He € TOTOXHUMW MOHATTAMM, TOMY iX
He Cnig BUKOPUCTOBYBaTU K CUHOHIMW. Y BuMNag-
KY pPaauKynspHoro 60/ HassBHUM nulie 60/1bOBUN
CUMHAPOM 3 ippagiauieto y BignoBigHOMY AepmMaTtomi
6e3 06'EKTMBHOrO HEBPONOriYHOro Aediunty, ToAi
K NMpW paguKynonartii, Kpim 601b0BOro GpeHoMeHY,
3a3BMYan BUABNAIOTb O6G’EKTMBHI CEHCOpPHI Ta/abo
MOTOPHI MOPYLUIEHHS, @ TAKOX 3HWMKEHHA abo BuNa-
[iHHS CYXOXMNKOBO-NepiocTanbHUX pednekcis [29,
43]. Y HayKoBin nitepatypi TEPMiH «paguKynonartis»
HepiaKO BMKOPUCTOBYIOTb Y LUMPLIOMY 3HAYEeHHi Ans
NMO3HAYeHHs BCbOr0 KOMMEKCY CUMMTOMIB, CpUYK-
HEHMX KOMIPECIED HEPBOBOIO KOPIHLS, O OXOM/0E
SIK BNacHe paguKyfnonarito, TaK i i3oNboBaHUM pagu-
KYNSIpPHUW Ginb, WO iHKOMM y3araibHIOKTb MNOHATTAM
«paauKynsapHuM cuHgpom» [38, 13].

B yKpaiHCbKil nitepaTypi Sk aHanor TepMiHy «Lni-
HUM PaaUKYNAPHUIA Binb» TAKOXK TPANASETLCH TEPMIH
«epBikobpaxianris» [1]. LUMAHMIA KOpiHUEBMK Binb
Ta paguvKynonartia YacTille BUHUKaloTb oAHo4YacHo. Y
Mipy nporpecyBaHHsi OCHOBHOIO 3axBOPOBAHHS i30-
NbOBaHUN PaguKyIsapHUR Ginb MOXe Nepexoamtv B
paguKynonarito [29].

Enigemionoris

3Ha4yHMK MeduKOo-colianbHUK Tarap 600 B
Wi NigTBEPAXKYETbCS €nifeMioNIoriYyHMMK JaHUMU.

3a pesynsratamu aHanidy gaHux The Global Burden
of Diseases, Injuries, and Risk Factors Study (GBD)
2021 p., y cBiTi 6n11M3bK0O 206 MH OCI6 CcTpakaaloTb
Ha 6inb y Wwni [48]. 3a pe3dynbrataMn CUCTEMATUHHOTO
ornagy M. Mansfield ta cnieaBT. (2020), 3axBoptoBa-
HiCTb Ha WKWKHY paguKynonartito cTaHoBuUTb Big 0,832
no 1,79 Ha 1000 noarMHO-pOoKiB, a NOWMPEHICTb —
Big 1,21 no 5,80 Bunagky Ha 1000 oci6 [23].

Y KnacuyHoMy nonynsiLinHomy enigemionoriyHomy
pocnigpkeHHi K. Radhakrishnan i cniBaBT., npoBee-
HoMy B Rochester (Minnesota) y 1976—1990 pp. i3
BUKOPUCTAHHSAM CUCTEMWU MeAMYHOro peectpy Mayo
Clinic, 6yno npoaHanizoBaHo 561 BMNagoOK LWWK-
HOi paauKkynonarii. CepeaHin BiK nNawuieHTiB CTAaHOBUB
6113bKo 47 pokKiB (47,6 £ 13,1) poKy B 4OJIOBIKIiB
Ta (48,2 £ 13,8) poKy B XiHOK) [30]. HanvacTiwe
ypaxkaBcs KopiHeup C7, pigwe — C6, wo, iMmoBipHO,
NoB’AI3aHO 3 TUM, WO MiXKXPEBLIEBI OTBOPU Y BEPX-
HbOMY LUMMHOMY Biadini MatoTb GifibLIMK PO3MIP, HiX
y HuHboMy [19]. CepeaHbOpidyHa CKOpMroBaHa Ha
BiK 3aXBOPIOBAHICTb Ha LUMMHY paauKynonaTito CTaHo-
Buna 83,2 Ha 100 TuC. HaceneHHs, 4ocsaratoym niky y
BiKoBin rpyni 50—54 pokiB.

[aHi woao enigemionorii WWHOI paguKynonartii y
BINCbKOBMKIB € BKpan obMexeHMmu. B ogHoMy 3 f0-
CNigKeHb, NPOBEAEHOMY 3 YHacCTIO BiCbKOBUKIB Cno-
nyyeHux LtaTtiB AMEpMKHK, 3aXBOPIOBaHICTb CTAHOBM-
na 1,79 Ha 1000 nognHo-pokie [34]. CuctemaTuyHi
enigemionoriyHi gaHi wono 6010 B WK, 30KpeMa
WOAO WWMHOT paauKynonaTii Ta uepBikobpaxianrii, B
YKPaiHCbKMX BINCbKOBWKIB BiACYTHI.

ETionorisi Ta YWHHUKU PUSUKY

3aranbHUMKM YMHHUKaAMWU PU3KMKY B MNonyaauii €
cepefHin BiK, YosoBiva cTaTb, KypiHHS, CNOPT i3 Ha-
BaHTaXXEHHAM Ha LWWAHKMK Bigain xpebTta, poboTa,
noB’si3aHa 3 06/1agHaHHAM, WO BiGpye, Ta NiAHATTAM
BaXKKMX peyen, 06TaKEHWN aHamMHe3 WoAo NonepeKo-
BOi paamKynonarii, TpaBmMa wui Towo [27]. Cneyundiy-
Hi YUHHWKW PUSKMKY ONS BIMCbKOBMKIB — MiABULLEHI
$i3NYHI HaBaHTaXKEHHS, MCUXoNoriYHa TpaBmaTtu3a-
Lisl, BNAMB yaAapHUX i BiGpaLiMHUX HaBaHTaXKeHb Y Ni-
N0TiB Ta aBianepcoHarny, HOCiHHS Ba*KKOro 60MoBOro
CMOPSIIKEHHS, @ TaKOX TPaBMMU, WO BUHWKAKOTb Nif
yac MOBITPSAHO-AECAHTHMX, LWTYPMOBUX Ta MiCbKUX
NiXoTHMX onepauin [7]. HanyacTiwmmm €eTionorivyHu-
MW YMHHWMKaMW KOMMpPecii Ta/abo ipuTauii KopiHuS
€ JereHepaTtuBHO-AUCTPOdIYHI 3MiHM XpebTa: rpu-
i MiXKXpebLIEBUX OUCKIB, 3BYKEHHS MiXXpebLeBoro
OTBOpY, HeCTabinbHicTb Tin xpeobuis [17].

KniHiqHi nposiBu WWHHOIO PaauKyIsapHOro
cuHAPOMY

3aranomM YiTKMX HayKOBMX OaHMX LWOAO OCO6M-
BOCTI KJIiHIYHUX BUSBIB Ta nepeoiry WKUUHOTo paguKy-
NSPHOro 60710 y BiNCbKOBUKIB HEMAE.

Bigomo, 1o 6inb y Wni € NOWMPEHNM SBULLEM Y
BINCbKOBMKIB, nocigae apyre micue nicng 60110 B
HUXHIM YacTuHi cnunHK [10, 7]. 3a noBigOMAEHHSAM
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S.P. Cohen i cniBaBT. (2010), 6inb y wrmHOMY Biagini
6YyB «OHIEI0 3 NPOBIAHMX NPUYUH MEAMYHOT eBaKyalLlii
i3 30HK BoMoBMX Oin» [9].

OHWM i3 KNIOYOBUX BUSIBIB LUMAHOIO KOPIHLIEBOTO
CUHAPOMY € 60/1bOBUMA CUHAPOM HOLMLENTUBHO-HE-
MpOonaTMYyHOro XxapakKTepy, WO YacTo Ma€ WTPUKYYNUI
xapaKktep abo noaibHui a0 yaapiB ctpymy (electric-
like) i noWKMPIOETLCS BiA WKT B PYKY Y BiANOBIAHWI ypa-
YEHOMY KOpiHLo gepmaTtom [21]. Xoya KnacuyHo 6inb
BiA4YyBa€eTbCA y MEBHOMY [JAepmMaTtoMmi BiAnoBigHOro
noapasHEeHOoro KopiHus abo CNMHHOMO3KOBOIo HEpBa
[45], KniHi4Ha fgiarHoCTMKa Moe 6yTM HEeOoAHO3Hau-
Hoto. Tak, AaHi nitepatypu cBigyaTb Npo Te, Wo 6inb
y AiNgHUi nonaTtkyu MoXe 6yTWU paHHIM CUMMMOTOMOM
LWUMIHOT paauKynonaTii Ta HaWyacTile noB’a3aHui 3
ypaxeHHsM KopiHus C7 [4]. Lle nosiCHIOETbCSA AUHA-
TOMHUM (dynatome) XxapaKTepoM MOLIMPEHHSA 60IO:
X04a BiH MOXe HarafgyBaTu K/aCUyHi JepMaToMHi
KapTW, HEPIAKO 30HM GO0 BMXOANATb 3a iXHi Mexi
abo OXOMNoKTb CYCiAHI AiNAHKK [36]. Y aocniarKeHHi
S.J. McAnany Ta cniBaBT. YCTaHOB/IEHO, WO NULLE B
54 % BuNagKiB CMMNTOMW LWWHHOI paguKynonaTii
BiANoBiAalOTb KMACUMYHUM AepMaTOMHUM KapTam, B
pewTi BMNagaKiB 3oHa 60/1t0 Ta OHIMIHHSA 3MiLLYETbCS
B cepeaHboMy Ha 1,7 cermMeHTa, Lo NiATBEPAXKYE, WO
HecTaHAapTHa KIiHiYHa KapTMHa € NOLWMPEHUM ABU-
LLEM, HE3ASIEKHO Bifl PIBHA YparKeHHs [24].

CeHcopHi deHOMeHHM, 30Kpema napecTesii, MmaloTb
BMCOKWIN piBEHb MPOrHOCTUYHOI YYTJIMBOCTI MpU Be-
pudikauii KopiHLEBOro cuHapoMy. Bucoka 4ytnunBicTb
napectesin (0,83) cBig4MTb NPO Te, WO BiACYTHICTb
CEHCOPHUX CKapr CYTTEBO 3HWUKYE KIIHIYHY MMOBIp-
HicTb uboro aiarHody [38]. MapecTesia € apyroto 3a
MOLUMPEHICTIO 03HAKOIO LIEPBiKaNbHOI paauKynonartii
nicna KopiHuesoro 6onto [5]. MoaiéHo Ao cuTyalii 3
NOLMPEHHAM 600, OHIMIHHS TaKOX 4acTo He Mae
YiTKOI NnoKanisauii, a BMpa3Ha BTpaTa 4YyT/IMBOCTI B
MeXKax 0AHOro gepmartoma TpannseTbecs PiaKo Yyepes
NnepeKpuTTS 30H iIHHepBalLlii cycigHix agepmaTomis [31].
Tomy i30on1bOBaHa OLuiHKa 60/IbOBMX | CEHCOPHUX CUMIT-
TOMIB € HeAoCTaTHbOW, a BM3HAYEHHS MMOBIPHOMO
PiBHSI KOPIHLIEBOIO YpaxeHHs NoTpebye NOEAHAHHS iX
i3 peadynbrataMu PisnKanbHOro 06CTEKEHHS, 30Kpe-
Ma NPOBOKaLLiNHMX TECTIB M OLLIHKK M'A30BOI CHUMN.

Baxnuneum didMKanbHUM METOAOM AiarHOCTUKK €
Tect CnypniHra [37], 9KU BUKOHYETBLCS LNSIXOM Haxu-
Ny FoN0BM B BiK ypaxKeHHs 3 nojablUMM aKcialibHUM
HaBaHTaXKeHHAM [2]. KpuTepiem NO3UTUBHOIO pe3yib-
TaTty € penpoayKLis paaMkynspHoro 6ot abo napec-
Te3in 3 ippajialieto y BEPXHIO KiHUIBKY [41]. 3rigHo 3
pesynsratamu CUCTEMHOIO Ornsaay M metaaHanisy L.H.
LinicniBaBT. (2025), cymapHa YyTAUBICTb TECTY CTAHO-
BUTb 0,53 (95 % gosipunn intepsan (4l): 0,29—0,78),
cneumoiyHictb — 0,92 (95 % Al: 0,88—0,96). Aaa-
BaHH$ poTalii abo po3rnHaHHS WWi A0 naTepasbHOro
Haxuny ronoBu nNiaBuLLye 4ytnmBictb o 0,67 (nopis-
HAHO 3 0,31 6e3 uux KoMnoHeHTiB) [22]. TecT Cnyp-
NiHra He Ma€e €AMHOI CTaHAAPTHOI TEXHIKM BUKOHAHHS
yepes3 HasiBHICTb YMCNEHHUX MoaudiKaLuin (BapiaHTH
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KOMGiHaLLiM HaxuniB, poTauil i po3rMHaHHa wui 3/
6e3 aKkcianbHoi Komnpecii) [2]. TecT abayKuii nneya
(shoulder abduction test, abo Tect bakogi) xapaKre-
pU3yeTbCH BapiabenbHoto 4ytnuBicTio (0,17—0,78)
Ta BiAHOCHO BMCOKol cneuudivHictio (0,75—0,92).
Mo3nUTUBHMIA peaynbTaT TeCcTy — 3MEHLWEHHS 60510
NP PO3MillleHHI yparkeHOi BEPXHbOI KiHLIBKW B MO0-
eHHA abayKuii 3 onopoto Ha ronoy [33]. TecT Hanpy-
EHHA BEpPXHbOi KiHUiBKM (upper limb tension test)
[EMOHCTPYE HawBuuy 4ytmeicTb (70—90 %), ane
XapaKTepm3yeTbCA HU3bKOW cneunoivHicTio (15—30
%) NOPIBHAHO 3 KJiHIYHMM AiarHO30M, YCTAaHOBJIEHUM
Ha nigcTaBi KNiHIYHOI KApTUMHKW Ta NiATBEPAXKEHUM
[OaTKOBMMU MeTodamu o6cCTexeHHs [8]. CyKynHe
BMKOPUCTAHHA pe3ynbTaTiB LMX TEecTiB 3abel3nedye
BULLY AiarHOCTUYHY TOYHICTb, HiXK OLLiIHKA KOXHOr0 MNo-
Ka3HWKa OKpemo [46].

TaKMM YMHOM, HasABHI AaHi He JaloTb 3MOIMM YiTKO
BM3HaA4YMTK crneundivyHi KNiHiYHi 0co6NMBOCTI LWIKK-
HOro PaauMKynsipHoro 600 y BiNCbKOBMKIB, LLO CBiA-
YUTb NPO HEBENWKY KifbKIiCTb LinecnpsamMoBaHux Ao-
CNifXeHb y Ui nonynsauii.

Oco61BOCTI Nepeobiry WUHHOro KOPIiHLEBOIo
607110 y BiHCbKOBHUKIB

Oco6nmMBUI cTaTyC BIMCbKOBUKIB SIK rpynu nadi-
€HTIB, WO NoTpebye norMbaeHOro BUBYEHHS, 3yMOB-
NIEHUN He nuwe crneundiyHMMU YUHHUKAMU PUSKKY
4Yn OBMEXKEHMM AOCTYNOM [0 JliKyBanbHO-peabinita-
LiMHMX 3ax0fiB, @ M 3HAaYHMUM BMIMBOM CYMYTHIX NCH-
XOEMOLiMHMX po3nagis i 60MOBMX TpaBM Ha nepeoir
60/IbOBUX CUHAPOMIB.

XPOHIYHUIN GiNb € OOHIED 3 HAWCEPNOIHILLMX Me-
AWYHUX | couianbHMX MPOGAEM Cy4aCHOI OXOPOHM
3[0pPOB’S, OCKIiNbKW MPU3BOANTb [0 iCTOTHOroO norip-
LeHHS GYHKLIOHYBaHHS Ta SKOCTI XuUTTH. BiH acouito-
€TbCSl 3 OOMEKEHHAM PYXJIMBOCTI, TPYAHOLLAMU Y BU-
KOHaHHI NOBCAKAEHHUX 3aBAaHb, NOTPeOO B aHan-
reTvkax, NiagBULLEHUMM PiIBHAMM TPUBOIM Ta AENPECIi,
a TaKOX HUXKYMM CyO'EKTMBHMM BIOYYTTAM 30pPOB’A
[44]. BaxnuBo, WO MNOLWKUPEHICTb CTaHiB, acolinoBa-
HUX i3 XpOHi3aui€eto 6010, 30KpeEMa YepernHo-MO3KOo-
Boi TpaBMu (HMT) i MMTCP, € BULLOO cepea BiNCbKOBMX
BETEpPaHiB, HiXX Yy LMBINbHOIO HaceneHHs [42].

D.E. Nampiaparampil i cniBaBT. (2008) npose-
SN CUCTEMATUYHUI OrNsA, NPUCBSAYEHUI BUSIBIEHHIO
NMOLIMPEHOCTI XPOHIYHOro 60Mt0 Y nauieHTiB i3 HYMT,
BM3HAYEHHI0 B3aEMO3B'A3KY MiX TaxKicTio YHMT Ta
IHTEHCUBHICTIO 600, @ TaKOX NOPIBHANM nepebir
XPOHiIYHOro 6010 B LIMBINIbHUX OCI6 Ta BETEpPaHiB 60-
MoBMX AiN. MNolWmnpPeHiCTb XPOHIYHOIo 6010 CTaHOBMUNA
51,5 % (95 % Al: 49,8—53,2 %) y uMBIinbHKX OCI6 Ta
43,1 % (95 % [l: 39,9—46,3 %) y BeTepaHiB. OKpim
NOCTTPaBMaTUYHOIo rofIOBHOrO 60110, Y TaKMX naui-
€HTIB crocTepirann pPo3BUTOK KOMIMNEKCHOro perio-
HapHOro 60/1bOBOIr0 CUHAPOMY Ta M'A30BO-TOHIYHOIO
601b0BOro cuHapomy [26]. 3a3HayeHo, wo [TCP
MOXe 6yTU MeaiaTopPOM Yy PO3BUTKY XPOHIYHOro 60710,
ane YMT, iMOBIpHO, Ma€E He3aNeXHUMn KopensuinHmm
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3B’130K i3 BUHUKHEHHSAM XPOHI4YHOr0 60/IbOBOIO CUH-
apomy [26]. LlikaBo, Lo y nauieHTiB i3 nerkoto YMT 3a-
PEECTPOBaHO Bifblly MOWMPEHICTb XPOHIYHOIrO 6010
NnopiBHSHO 3 oco6ama i3 YMT cepeaHboro abo TAKKO-
ro CTyneHs, Wo Moxe 6yTW 3yMOBJ/IEHO TPYAHOLLAMM
3 MOBIAOMNEHHSAM MPO CUMNTOMMW, BUKOHABYOIO ANC-
PYHKUIE, MOPYLIEHHSAMM NaM’aTi Ta MOBJIEHHEBUM
aediumMtomM y nauieHTiB i3 TaKow YMT [44].

3rigHo 3 onuTyBaHHAM, npoBeaeHnm R.L. Toblin
i cniBaBT. (2014), i3 2597 BiINCbKOBUKIB, siKi 6panu
y4acTb Yy 60MOBUX Aigx B IpaKy Ta AdraHicTtaHi, xpo-
HiYHWMI 6inb 6yno BusaeneHo B 1131 (44,0 %) pecrnoH-
[JeHTa, i3 HUX ManXe WwoaeHHUM 6inb Bia3Havyanu 350
(31,0 %), nocTinHKM 6inb — 277 (24,6 %). YcTaHoBNe-
HO, WO HAasABHICTb XPOHI4YHOro 600 BiporigHO acoui-
l0ETbCS 3 BikoM noHaf 30 poKiB, HasiBHICTIO 6OMOBOI
TpaBMH, BULIOK iHTEHCMBHICTIO 6omnoBux Ain, MTCP i
BEJ/IMKUM [EeNPECUBHUM po3nagom [39].

MonepeaHi gocnimkeHHs, 3okpema K. McDermott
i cniBaBT. (2024), AeMOHCTPYIOTb, LWo cumntomu MNTCP
NoB’si3aHi 3 IHTEHCMBHICTIO rOCTPOro 600 Ta Gi3ny-
HOI AMCOYHKLIED BXe B neplli 1—2 mic nicng Tpas-
MW, a NeBHi CMMNTOMATUYHI KnacTepu (Hanpuknag,
rinep3éymxeHHsa (hyperarousal)) mMaloTb 0CO6AMBO
CUIbHUM BMAMB. Xo4va UA poboTa FPYHTYETbCA Ha
BMOIpLi NepeBa)KHO XKIHOK 3 opToneanyHMMK TpaB-
Mamu, OTPUMaHI AaHi NigcwaTb Tely Npo BMNIWB
NCUXOTPaBMaTUYHUX YMHHMKIB Ha nepebir rocTporo
60/1b0BOr0 cnHApomy. Lle cBig4nTb Npo HeOobXiaHICTb
posrnagy snnuBy MTCP i noB’a3aHuXx MexaHi3MiB
(HaoHWMPKOBA aKTMBaLifl, LeHTpalibHa CeHCUTM3aLlis)
Ha rOCTPWM LWMMHUK BiNb Y BINCbKOBMKIB [25].

OKpim 6ioMeanYHNX YAHHUKIB, Ha Nepeoir WHUNHO-
ro KOpiHUEBOro 6010 y BINCbKOBUKIB MOXYTb BMJIN-
BaTW KOHTEKCTyallbHi Ta OpraHi3auiiHi YNHHUKK, SKi
HedoCTaTHbO BUCBITNEHIB NiTepaTypi. 30Kpema, cTpax
NOBEPHEHHSA A0 GOMOBMX [il, OOMEMKEHI CTPOKMU Ni-
KyBaHHS Ta BUMYLLEHE PaHHE MOBEPHEHHS OO0 iHTEH-
CUBHUX DiZUYHUX HaBaAHTaXKEHb MOTEHLIMHO MOMYTb
CNPUYUHUTK NEPCUCTYBaHHSA 60/IbOBOr0 CUHAPOMY W
3MEHLWNTN ePEKTUBHICTb TepaneBTUYHUX BTPYy4YaHb.
3a3HayvyeHi acneKkTn notTpebyoTb CUCTEMATUYHOIO BU-
BYEHHS, OCKifIbKM iX irHOPYBaHHS MOXKE NPU3BECTU 10
HeOOOLIHKM CKNaAHOCTI Nepeodiry WMUUHOTO KOopiHLe-
BOro 60/1t0 y BiNCbKOBUKIB.

TaKMM YMHOM, BIMCbKOBWKI CTaHOBASATb OKpPeEMY
KNiHIYHY rpyny nNauieHTiB i3 NiABULLEHUM PU3UKOM
XPOHi3aLii 601b0BMX CUHAPOMIB, WO 3YMOBJ/IEHO BU-
COKoOt notmpeHictio YMT, MTCP i ncuxoeMouinHmnx
nopylueHb. Lli YAHHUKKM MOXKYTb ICTOTHO BNAMBATU Ha
nepeo6ir, TPUBanIcTb NiKyBaHHA Ta NPOrHO3 rocTporo
M NigrocTporo WWMWHOIO KOpiHLUEeBOro 600, Wo no-
Tpebye andepeHLiMnoBaHOro niaxody A0 AiarHOCTUKM
Ta Tepanii B Win nonynsuii.

JiarHocTnKa LWnnHOro KopiHLUeBoro 60J1o

Ta paauKynonarii

Buxoasum 3 KAiHiYHOI NorikK, nigxoan A0 iHCTPY-
MEHTaNbHOI AiarHOCTUKX LWWMIAHOIO pPaauKyNspHOro

6010 Ta paauKynonarii y BiCbKOBMWKIB 3arasom He
BiIPI3HAIOTLCS BiA TaKMX Yy 3aranbHin nonynauii Ta
BiANoOBiAalOTb CydacHWUM YSBIEHHAM MPO AiarHOCTUKY
LbOro CTaHy.

MarHiTHo-pe3oHaHcHa Tomorpadia (MPT) wniHo-
ro Bigainy xpebta nocigae Ka4oBe Micle B giarHoc-
TULi LWMMAHOTO pPaauKynsipHoro 60st0, 30KpemMa ans
KNiHiIKO-aHaTOMI4YHOro 3icTaBfieHHs Ta Bepudikauii
PiBHSA YparKeHOro KopiHus. 3a BiACYTHOCTI «4epBOHUX
npanopuiB» A0UITbHUM € OOMEXEHHSA 3aCTOCYyBaHHS
MPT gns nauieHTiB, AKi 3aauwialoTbcs CUMMNTOMaTUY-
HUMK nicng 4—6 TUXK KOHCEPBATUBHOIO JliKyBaHHS,
3 OrNg4y Ha BigHOCHO CNPUSTIMBUIM Ta CaMOOBMEKY-
BaNlbHUM Nepeobir 3axBoptoBaHHs [29]. Y BIMCbKOBUK-
KiB MPT 4acTo BMKOHYIOTb Ha Ginbll paHHiX eTanax
ANS BUSIBNEHHS CTPYKTYPHOI MPUYNHM 6OTIbOBOMO CHH-
APOMY, WO MOXe noTpebyBaTth WBUALWONO XipyprivyHo-
ro BTPy4YaHHs B yMOBax 06MEXKEHOro Yacy ans noBHo-
LLIHHOrO KOHCEePBAaTMBHOIO NliKyBaHHS Ta peabinitau,i.

Cutyauis, Konn gaHi MPT wuiHoro Bigainy xpeo6-
Ta He Y3roKylTbCs 3 pesynbrataMun disnKanbHOro
O6CTEXEHHSA NauieHTa, He € pigkicTio [14, 32]. He-
3Barkatum Ha Te, Wo y 73 % nauieHTiB Komnpecis
KNiHIYHO yparKeHOro KOopiHUsA nigTBeparkyBanacsa 3a
faHnmn MPT, mane B nofoBuUHI BuUnagkis (45 %)
BUSBNANN TAKOXK KOMMPECIi KNiHIYHO 6€3CUMNITOMHMX
KOpiHLUiB, a B 13—15 % Bunaakis MPT He 4eMOHCTpY-
Bano nartonoriyHmx 3miH B3arani [20]. Lle cBiguntb
NpPO YacTy KIiHIKO-paaionoriyHy HeBignoBigHICTb Ta
obmereHy cneundivyHicte MPT npu OuiHLi LWKMAHOTO
paguKynspHoro 600, WO 3yMOBIIOE HEOO6XiOHICTb
iHTepnpeTauii MPT-gaHux 3 ypaxyBaHHAM KJiHIYHOI
KapTUHW. Y BINCbKOBMKIB KNiHIKO-paaionoriyHa HeBia-
NOBIAHICTb MOXe MaTK A0AAaTKOBE 3HAYEHHS 3 Orngay
Ha BUCOKMM PiBEHb CYNYTHIX NCUXOEMOLLIMHUX YNHHU-
KiB i BTOPMHHWNX 60/IbOBUX MEXaHI3MIB.

EnektpoHenpomiorpadia (EHMI) € BaknmBum me-
TOAOM MIATBEPAKEHHS LWWWAHOI paauKynonarii, ae-
MOHCTPYIOUYM MOMIipHY 4dyTauBicTb (50—71 %) npwm
[yXe BUCOKin crneuundivHocTi 6an3bko 100 %). BoHa
[la€ 3MOry OLIHUTU XPOHIYHICTb ypaxKEeHHS KOpPiHUS.
Y roctpiv dasi (NnpnbnnsHo yepes 14—21 aeHb Bif
noyaTtky 6O0/0) Ha eneKkTpoMiorpami BUABIAIOTLCS
noTeHuUiann aeHepBallii Ta 3HUKEHHSA PEeKPYTyBaHHS
npu 36epexeHin Mopdonorii NoTeHuianiB pyxoBMX
oavMHuub (motor unit action potentials, MUAP), Toai
SIK NPU XPOHIYHOMY nepebiry cnocTepiraeTbCs peMo-
nentoBaHHA MUAP i3 36inblUeHHSAM iXHbOI TpMBanoc-
Ti, amnnityan Ta nonidasHocTi. HaniHpopmaTUBHI-
LWMM BBaaloTb BUKOHAHHS AOCNIAXEHHSA 3 OLiHKO
OWCTalbHUX, MPOKCUMasbHUX i NapaBepTebpanbHUX
M’A3iB. OQHaK €OMHOr0 KOHCEHCYCy LWoA0 rpajaLii
TSXKKOCTI paguKynonaTii 3a gaHuMmun EMI Hemae [16].

PeHTreHorpadia wunHoro Bigdiny xpebrta (pa-
30M i3 GYHKUiOHaNbHUMK Npo6amMn) Mae OOMEKEHY
[iarHOCTMYHY LiHHICTb Ana BepudikaLlii WWAHOI pa-
AVKynonarii, ane KopucHa Ansl OLiHKW cermeHTap-
HOi HecTabinbHOCTI. MeToA € BiAHOCHO AOCTYMHUM W
€KOHOMIYHO BUTigHMM, TOMY MOXE 3aCTOCOBYBaTUCS
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SIK NOYaTKOBMIM eTan 06CTEXEHHS, 0CO6/IMBO 3a Ha-
SIBHOCTI B aHaMHe3i TpaBMHU, «4epPBOHMX NpanopLis»
OO 3M05KICHOro npouecy abo 3a BiACYTHOCTI Kii-
HIYHOro NoJlinweHHs BNPOA0BK 4—6 TUXK KOHCepBa-
TUBHOrO NiKyBaHHSA [5].

JliKyBaHHS1 Ta NporHo3

[aHi woao epeKTMBHOCTI 1 TPUBANOCTI NiKyBaHHSA
LWMMAHOTO pPaguKynsipHOro 6010 y BiMCbKOBUKIB 06-
MEMEHI, a BiNblUICTb pEeKoOMeHAaLlin IPYHTYOTbCS Ha
JlaHWX JOCNiAXKeHb 3aranbHOI NonyasLii.

KoKpaHiBCbKMW cucTtematuyHuin orngag 15 pocni-
[KEHb BUABMB JOKA3M HU3bKOI AKOCTi ePEeKTUBHOCTI
KNacCU4yHOro Macaxy, MoaMdiKoBaHMX TEXHiK strain/
counterstrain i TpaguUIMHOIO KWTAMCbKOrO Macaxy
NS BMEHLLEHHS 60110 1 NoNiNwWeHHS GYHKLiOHaNbHO-
ro ctaHy nopiBHAHO 3 Mnauebo abo NuLle OCBITHIMU
BTpy4aHHAMKU [28]. HeobxigHO npoBecTn A0AaTKOBI
JOCNIIXKEHHS B LibOMY Hanpsmi. HectepoiaHi npotusa-
nasbHi 3aco6u Ta MiOpenakcaHTU LWMPOKO BUKOPUC-
TOBYIOTb MPW FOCTPIV WWNHIA paguKynonartii, ane Ha-
ABHI AaHi NiATBEPMKYIOTb Me 0OMEXeHY ebeKTUB-
HiCTb Npu roctTpomy 600 B NI 6€3 OKPEMOI OLLiHKM
paguKynonatMyHoro KommnoHeHta [5]. [okasu woao
e(dEKTUBHOCTI CUCTEMHUX CTEPOIAIB (Hanpuknag, ne-
popanbHOr0 MPEAHI30MI0HY) Y NiKYBaHHI WWWAHOI pa-
AvKynonartii o6mexeHi. OgHe nnaue60-KOHTPONbOBa-
He paHaOoMi30BaHe KJiHIYHEe AOCNIAKEHHS BUSBWNO,
O KOPOTKMUI KypC OpaNibHUX CTEPOIAiB CyNMpPOBOLXKY-
BaBCA 3HAYHMM 3MEHLIEHHAM 60/ W MNOoNiNLWeH-
HAM GYHKLi NopiBHAHO 3 Nnaue6o, ToAi K AaHi Npo
BHYTPILLHbOM'I30BI CTEPOIAN MEHLI MEePEKOHNMUBI. Y
LioMy SIKiCTb [JOKa3iB HM3bKa. HeobxigHO nNpoBecTH
BMCOKOSIKICHI gocnimxeHHs [12]. OaHuMm i3 ManoiHBa-
3UBHWX METOAIB NiKYBAHHSA LUMMHOIO PaanKyNspHOro
6010 € enigypanbHi CTepoiaHi iH eKLii, 3acTocyBaHHSA
SKMX Y Cy4aCHUX JOCNIAKEHHSAX AEMOHCTPYE CMPUATIN-
BUM Npodinb eeKTUBHOCTI Ta 6e3neyHocTi [47].

Moai6HO A0 AMHAMIKM paaMKyNSapHOI CUMNTOMATK-
KW, pagdionoriyHi JoCNipKeHHs cBigyathb, WO WURHI rpu-
i MiXKXpebLeBMX AUCKIB MOXKYTb CIIOHTAHHO perpecy-
BaTW Nig 4ac KOHCEPBATUBHOIO NliKyBaHHA. 3a JaHUMMU
Cepi CrnoCcTepErKeHb y NaLEHTIB i3 MOCNIA0OBHUMM
MPT cepeaHin Yac perpecy ctaHOBMB 6/1M3bKO 9 Mic,
a EKCTpy30BaHi Ta CEKBECTPOBaHi rpuKi, 0Co6a1MBO
napaueHTpanbHoi abo dopaMiHanbHOI noKanisauii 3
nepudeprUyHMM HaKOMUYEHHSAM KOHTPACTY, Masiv Hawn-
GiNbLUy CXUMBHICTb A0 3MeHLeHHs [35, 40].

3a3Buyar NPorHo3 Npu WKUMHOMY PaanKynsgpHOMY
60ni Ha TNi KOHCepBaTUBHOI Tepanii € CIPUATINBUM i
He 3a/eXuTb Bifl TOro, 3yMOB/IEHWUI BiH FPUMKEID MiXK-
XpebLEBOro AMCKa YW [AereHepaTUBHUMW 3MiHaMu

KoHpniKTy iHTEpPECIB HEMAE.
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(ocTeodiTHUM KomMaeKcom) [21]. Y gocnigxeHHi
A.J. Schoenfeld i cniBaBT., NpoBeAeHOMY Y BiNCbKOBMU-
KiB CLLUA y 2000—2009 pp., NoKa3zaHo, o 70—95 %
NaLUieHTIB i3 WWHHUM paguKynsapHum 6oneM Manu
3HaYHe KiiHiYHE NONINLIEHHS NPU 3aCTOCYBaHHI KOH-
cepBaTUMBHOI Tepanii, 30Kpema NikyBanbHOi di3Ky/b-
TYPW, HECTEPOIAHMX NPOTM3ananbHMX 3aco6iB Ta/abo
enigypanbHuX iH €KUM KOpTUKOCTepoiaiB [34].

Y BiMCbKOBWKIB MOEAHAHHA WWMHOIO 60/1bOBOIO
CUHAPOMY 3 nopyweHHaMn cHy, YMT i MTCP ¢dopmye
KNiHIYHO CKNagHWn QEHOTUN, Yy MeXax SKOro CTaH-
JapTHi nigxoaM A0 NiKyBaHHS O6OJ0 MOXYTb OYyTH
HeJoCTaTHbO edEeKTUBHUMU 6e3 KOopeKLii CynyTHiX
cTaHiB. OgHaK BIACYTHI YiTKi AaHi, aKi gann 6 3mory
OLiHUTHK, YX NONINLUYE LiinecnpsiMOBaHe NiKyBaHHSA Ta-
KMX KOMOPO6iaHOCTEN pelynbTatu Tepanii 60/1b0BOro
CUHAPOMY, LLLO OBI'PYHTOBYE HEOOXIAHICTb NPOBEAEHHS
[0OaTKOBUX JOCNiAXKEHb.

BUCHOBKHM

Y HayKoBIN nitepatypi BiACYTHI AaHi WOAO KAiHiY-
HMX OCOBNBOCTEN LUIMMHOIO KOPiHLUEBOro 60/1b0OBOrO
CUHAPOMY Ta LWMIHOI paanKynonarii y BiNCbKOBUKIB, a
GiNbLUICTb CydaCHMUX yBNEHb NPO Nepeodir Lunx CTaHiB
IPYHTYETLCS Ha AOCNIMXKEHHSX 3aranbHOI NonynsLii.

Y 6iNblIOCTI HAYKOBMX POGIT BUBYANW PoOSib MNCHU-
XOEMOLLIMHUX | COMaTUYHUX YMHHUKIB Yy npouecax
XPOHi3alii 60110 Ta 0COBAMBOCTSAX MOro nepeobiry, Toai
K BM/IMB LIMX YUHHUKIB Ha nepebir roctporo v niaro-
CTporo 601b0BOr0 CUHAPOMY HEAOCTaTHbO BUBYEHO.
OaHaK paHHi eTann 601b0BOI0 MPOLECY € KPUTUYHMU-
MU N GOPMYBaHHSA LEHTpanbHOI CeHCcUTU3aLii Ta
nepexofy 600 B XPOHiYHY dopmy.

BiNCbKOBMKK CTAHOBASATb OKPEMY KIiHiYHY nony-
NAUio, AN AKOI XapaKTepHi iHTEHCUBHI W MOBTOPIO-
BaHi MexaHiYyHi HaBaHTaXXEHHs Ha WWHUHUIK Bigain
XpebTa, BUCOKa YacToTa 60MOBMX i HE6GONOBMX TPaBM,
30KpeMa YMT, a TakoX 3HayHa nowwupeHictb MNTCP,
[EeNPECUBHUX | TPUBOXKHMUX po3nagiB. CyKymnHiCTb LMX
YMHHUMKIB MOXE CYTTEBO BM/IMBATK Ha nepedir rocTpo-
ro Ta nigroctporo 6010, 3MIHIOKYM WOro IHTEHCUB-
HiCTb, TPMBANICTb | BiANOBIAb Ha NiKyBaHHS.

3 ornsfgy Ha OOMEXKEeHY KinbKiCTb OOCNIAXKEHb Yy
Lin chepi Ta HEMOXKIMBICTb NPAMOI eKcTpanonsauii
JlaHWX 3arabHoi Nonynsauii Ha BiNCbKOBUKIB, BUBYEH-
HA ocob6nmMBoOCTEM Nepebiry WUMHOMO KOPiHLEBOro
6010 Ta paguKynonartii y BIMCbKOBMKIB Ha pPaHHIX
eTanax 3axBOplOBaHHA € aKTyaNlbHUM. Lle Mae Bax-
NIMBE 3HAYEHHS He Nulle A9 NOMIMWEHHS KIiHIYHMX
pesynbratiB, a 1 ans NpodinakTMKKM XPOHIYHOro 6010,
36epexeHHs GyHKLiOHaNbHOT CMPOMOXHOCTI Ta 60€3-
[JaTHOCTi BINCbKOBMUKIB.
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Impact of psychotraumatic events on the course
of cervical radicular pain in military personnel:
clinical, psychoemotional, and prognostic aspects

Cervical radicular pain is a common clinical syndrome associated with significant functional limitation, reduced

YKPATHCbKUA HEBPOJIOTIYHUMA XYPHAN -

quality of life, and substantial socioeconomic burden. The fullscale war in Ukraine has led fo a marked increase in
the number of military personnel and, consequently, to a higher incidence of combatrelated, servicerelated, and
overuse musculoskeletal injuries, including disorders of the cervical spine. In the military setting, cervical radicular pain
often develops in the context of intense physical exertion, repetitive microtrauma, prolonged use of heavy protective
equipment, and limited access to comprehensive rehabilitation.

In addition to biomechanical and degenerative factors, the course of pain syndromes in military personnel is
substantially modified by exposure to psychotraumatic events, posttraumatic stress disorder (PTSD), depressive and
anxiety disorders, and fraumatic brain injury. Current evidence suggests that these conditions may influence pain
intensity, functional disability, pain chronicity, and response to treatment. However, their role in the development and
progression of acute and subacute cervical radicular pain remains insufficiently studied.

This article summarizes contemporary data on terminology, etiology, clinical manifestations, diagnostic
approaches, treatment options, and prognosis of cervical radicular pain, with a particular focus on its course in military
personnel. Clinicalradiological correlations, the role of instrumental diagnostic methods, and the limitations of the existing
evidence base for this specific population are analyzed. Particular attention is given to the impact of psychoemotional
and contextual factors on pain formation and therapeutic response.

The available data highlight a significant lack of targeted research on cervical radicular pain in military personnel,
especially at the early stages of the disease. This underscores the need for further studies cimed at optimizing diagnostic
and treatment strategies and preventing pain chronicity..

Keywords: cervical radicular pain, radiculopathy, military personnel, psychological trauma, postfraumatic stress
disorder, neck pain.
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Early predictors of conservative treatment
for aneurysmal subarachnoid hemorrhage
in low-income countries

Microsurgical and endovascular treatment for aneurysmal subarachnoid hemorrhage (SAH) is the gold
standard for excluding ruptured intracranial cerebral arterial aneurysms (ICAA) from circulation and reducing
rebleeding risk. However, conservative treatment remains an option in low-resource settings.

Objective — fo identify early predictors of conservative treatment for SAH in low-resource settings.

Materials and methods. This retrospective, single-center cohort study included 212 patients with SAH treated
between 2000 and 2023. Patients were divided into two groups: those receiving conservative tfreatment (n = 106) and
those undergoing ICAA clipping within 14 days of their first rupture. Demographic data, clinical features, comorbidities,
and radiographic/anatomical characteristics of ruptured ICAAs were analyzed.

Results and discussion. Of the 212 patientsincluded in the study, 106 (Group 1) received conservative treatment,
and 106 (Group 2) underwent ICAA clipping. The mean age was (66 + 14) years in Group 1 and (80 + 12) years in
Group 2. Group 1 had a higher frequency of posterior circulation ICAA and multiple ICAAs. Although the mean size
of ruptured ICAAs was similar (eight mm), Group 1 exhibited greater variability in ICAA size. Patient age, comorbidity
burden, ICAA location and morphology, number of ICAA, and initial neurological condition are key determinants
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influencing the choice of conservative tfreatment over surgical clipping in low-resource settings.

Conclusions. Early predictors of conservative treatment for SAH in low-income countries include advanced
age, high Charlson Comorbidity Index, anterior circulation ICAA, fusiform ICAA, multiple ICAA, and low-grade
m-WENS. These findings may help guide treatment decisions in settings with limited access to surgical interventions.

Keywords: cerebral aneurysm, subarachnoid hemorrhage, conservative treatment.

urgical (endovascular and microsurgical) treat-

ment for an aneurysmal subarachnoid hemor-
rhage (SAH) is considered the gold standard for
excluding a ruptured intracranial cerebral arterial an-
eurysm (ICAA) from circulation and reducing the risk
of recurrent ruptures [6, 13]. However, in low-income
countries, limited resources may restrict immediate
access to surgical treatment of aneurysmal SAH,
making conservative management a last resort alter-
native [5]. In our study, conducted in such a setting,
we analyzed factors influencing the choice of conser-
vative treatment tactics. Important parameters such
as advanced patient age, presence of comorbidities,
and severity of the clinical picture were identified

as determining the decision in favor of conservative
therapy. Conservative therapy for poor-grade SAH in
the elderly is associated with high mortality [2, 5, 7,
8, 14—16]. Surgical intervention even in poor pre-
operative clinical conditions significantly improves
prognosis [2, 14, 16]. In such settings, where imme-
diate access to surgical interventions may be limited,
it is critical to understand the factors influencing the
choice between conservative management and sur-
gical treatment. By considering early clinical predic-
tors, treatment protocols can be developed to help
clinicians optimize aneurysmal SAH management
and balance the limitations of available resources,
particularly in low-income countries. This study aimed
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to identify early predictors of conservative treatment
for SAH in low-resource settings.

Materials and methods

The study was conducted in accordance with the
Declaration of Helsinki and approved by the Ethics
Committee of Odesa National Medical University,
protocol No.7, dated September 30, 2019. Informed
consent was obtained from all participants included
in this study.

This retrospective single-center cohort study was
based on the analysis from the medical records of
212 patients treated for SAH in 2000—2023. This
period corresponds to the years during which Ukraine
was classified as a low-income country by the World
Bank [19]. The study analyzed patients’ medical data
based on their treatment approach, and the patients
were categorized into two groups. Group 1 consisted
of patients who exclusively received conservative
treatment as part of the retrospective observation.
Group 2 consisted of patients who underwent ICAA
clipping within 14 days of their first rupture.

The inclusion criteria for this study were (1) age
over 18 years, (2) aneurysmal nature of SAH, (3) con-
firmation of ICAA on CT angiography, and (4) hospital-
ization in the first 14 days after the first ICAA rupture.

The exclusion criteria were (1) age under 18 years,
(2) incomplete medical records; (3) absence of data
on the date of the ICAA rupture; (4) other causes of
SAH (trauma, presence of arteriovenous malforma-
tions, brain neoplasms, coagulopathy), (5) absence
of ICAA on CT angiography, (6) hospitalization 14 days
after the first ICAA rupture, and (7) ICAA trapping, en-
dovascular surgery, and external ventricular drainage.

Patients who underwent endovascular surgery or
required external ventricular drainage were excluded to
avoid confounding variables related to newer surgical
techniques and complications such as hydrocephalus.
This allowed for a more focused analysis of early pre-
dictors in patients receiving conservative treatment.
The study included a detailed analysis of patient de-
mographics and clinical presentation, including clinical
severity according to the modified World Federation of
Neurosurgical Societies (MWFNS) scale grading sys-
tem and symptoms of SAH upon admission.

The Charlson Comorbidity Index (CCl) is a widely
used and validated tool for assessing the severity of
comorbidities and predicting patient survival [12]. In
our study, we calculated the CCI for each patient based
on medical records to account for the impact of comor-
bidities on treatment decisions. Data on the following
comorbidities were extracted from medical records.
Patients were subsequently categorized into sub-
groups based on their CCl score: low risk (CCl 0—2),
moderate risk (CCl 3—4), high risk (CCl 5—7) and very
high risk (CCI > 8). Additionally, radiological and ana-
tomical parameters of ruptured ICAA were reviewed.

Descriptive statistics were used to analyze the
data: calculation of mean values, standard deviations,
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medians, interquartile ranges, minimums, and maxi-
mums for continuous variables, as well as proportions
and percentages for categorical variables. The norma-
lity of the distribution was tested using the Shapiro—
Wilk test. The chi-square test was used to compare
categorical variables, and the Mann—Whitney test
was used to compare continuous variables. Binomial
logistic regression was used to analyze the relationship
between groups, with the results presented as odds ra-
tios (OR) with 95 % confidence intervals (Cl). Statistical
significance was set at p < 0.05. All calculations were
performed using JASP software version 0.19.3. Data
visualization was performed using Python.

Results and discussion

Group 1 consisted of 106 patients who received
conservative treatment: 43 (41 %) men and 63 (59 %)
women. Group 2 also consisted of 106 patients who
underwent surgical intervention, of which 58 (55 %)
were men and 48 (45 %) were women. The mean age
of the patients in Group 1 was 56 + 14 years, with
a median age of 56 £ 19 years, a minimum age of
19 years, and a maximum age of 85 years. In Group 2,
the average age of patients was 50 = 12 years, the
median age was 51 + 17 years, the minimum age was
18 years, and the maximum was 73 years.

The CCI distribution demonstrated notable differ-
ences between the studied patient groups. In both
Group 1 and Group 2, the majority of patients fell into
the low-risk category (CClI 0—2). However, Group 2
showed a significantly higher proportion of patients in
the moderate-risk category (CCl 3—4), with 23 (22 %)
patients compared to 15 (14 %) patients in Group 1,
indicating that patients who underwent ICAA clipping
generally had slightly more comorbidities. On the other
hand, Group 1 had more high risk patients (n = 22
(19 %)) compared to Group 2 (n = 12 (12 %)), and a
small percentage (n = 3 (3 %)) were very high risk,
while no patients in Group 2 were classified as very
high risk. This very likely influenced the treatment ap-
proach: patients with a higher CCI score and multiple
comorbidities were often deemed less suitable for
surgery due to the elevated risk of intraoperative and
postoperative complications. Table 1 presents the
baseline data and statistical comparisons between
the studied groups.

The majority of patients with posterior circula-
tion ICAA were in Group 1, representing 22 (21 %)
patients, whereas Group 2 included only five patients
(5 %). The detailed distribution of ICAA localization in
the studied groups is shown in Fig. 1.

Multiple ICAA were more commonly observed
in Group 1, with 23 patients (22%) compared to 12
(11 %) patients in Group 2. All patients with fusiform
ICAA received conservative treatment. Although the
mean size of ruptured ICAA in both groups was the
same, at 8 mm, there was significantly greater size
variation in Group 1. Hence, the variety of ICAA sizes
required different treatment approaches. Fig. 2 shows
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Table 1
Demographic and clinical characteristics
Parameter Group 1 Group 2 x2/U statistic p
Sex y? =4.255 0.039*
- Male, n (%) 43 (41) 58 (55)
- Female, n (%) 63 (59) 48 (45)
Age (mean £ SD) 56 + 14 50+ 12 U =7059.000 0.001**
CCl: U =6875.500 0.003**
= Low risk (CCI 0-2) 68 (64) 70 (66)
= Moderate risk (CCl 3-4) 15 (14) 23(22)
= High risk (CCI 5-7) 22(19) 12 (22)
- Very high risk (CCl = 8) 3(3) 0 (0)
Type of hemorrhage: x?=1.451 0.694
- Isolated SAH, n (%) 43 (41) 50 (47)
= SAH + ventricular, n (%) 30(28) 23(22)
= SAH + parenchymal, n (%) 21 (20) 21 (20)
= SAH + ventricular + parenchymal, n (%) 12 (11) 12 (11)
ICAA localization: ¥?=12.266 0.001**
= Anterior circulation, n (%) 84 (79) 101 (95)
= Posterior circulation, n (%) 22 (21) 5 (5)
Number of ICAA: U =6232.000 0.033*
- Single ICAA, n (%) 83(78) 94 (89)
= Multiple ICAA, n (%) 23(22) 12 (11)
Size of ICAA (mm) (mean £ SD) 8+6 8+t4 U =6232.000 0.033*
Type of ICAA: y?=10.462 0.033*
= Saccular, n (%) 92 (87) 98 (92)
= Fusiform, n (%) 5 (5) 0 (0)
= Bilocular, n (%) 1(1) 313
- Multilocular, n (%) 0(0) 2(2)
= Pseudoaneurysm, n (%) 8(7) 3(3)
Modified WFNS Scale at admission: U =6546.000 0.027*
- Grade |, n (%) 45 (42) 55 (52)
= Grade Il, n (%) 11 (10) 19 (18)
- Grade Ill, n (%) 23(22) 19 (18)
= Grade IV, n (%) 22 (21) 10 (9)
- Grade V, n (%) 5 (5) 3(3)
Clinical presentation at admission
Symptomatic epileptic seizure, n (%) 12 (11) 7(7) x?=1.445 0.229
Meningeal syndrome, n (%) 87 (94) 86 (90) 2 =0.049 0.825
Headache, n (%) 88 (83) 88 (83) y?=0.024 0.877
Ocular motor disturbances, n (%) 18 (17) 17 (16) x2=0.061 0.804
Hemiparesis, n (%) 18 (17) 18 (17) x?=1.006 0.605
Babinski reflex, n (%) 19 (18) 15 (14) y?=0.517 0.472

Note. *p < 0.05; **p < 0.01.

YKPAIHCbKWUW HEBPOJIOFIYHUM XYPHAN - 2025, N3 — 4



OPUTIHAJIbHI AOCNIAKEHHA | ORIGINAL RESEARCHES

%

40
35
30
25
20
15
10

1

MCA M1

W Group 1

AComA
|
ACA A2-A3 =

||
[

MCA M2
ICA Bifurcation

0 Group 2

PComA

Ophthalmic
Segment ICA

PICA
SCA-PCA

MCA Bifurcation

ICAA Localization

VA

BA Bifurcation
Fusiformn BA

Fig. 1. Distribution of ICAA localization in the studied groups

MCA — middle cerebral artery; AComA — anterior communicating artery; ACA — anterior cerebral artery; ICA — internal carotid artery;
PComA — posterior communicating artery; PICA — posterior inferior cerebellar artery; SCA — superior cerebellar artery — posterior
cerebral artery junction; VA — vertebral artery; BA — basilar artery; AICA — anterior inferior cerebellar artery.
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ICAA — intracranial cerebral arterial aneurysm.
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Corimsarboilivi or?alysis of early predictors in the studied groups

Variables B (SE) OR [95% ClI] P
Women—Men 0.571 (0.278) 1.770[0.027; 1.116] 0.040%*
Age -0.036 (0.011) 0.965 [-0.057; —0.014] 0.001%*
CClI -0.223 (0.071) 0.800 [-0.363; —0.084] 0.002**
Type of hemorrhage

SAH with ventricular component — Isolated SAH -0.417 (0.347) 0.659 [-1.096; 0.263] 0.229
SAH with parenchymal component — Isolated SAH -0.151 (0.372) 0.860 [-0.880; 0.579] 0.685
SAH with both components — Isolated SAH —-0.151 (0.458) 0.860[-1.049; 0.747] 0.742
Posterior circulation — Anterior circulation -1.666 (0.517) 0.189 [-2.679; —0.653] 0.001%**
Number of ICAA -0.724 (0.312) 0.485[0.113; 1.335] 0.020*
Size of ICAA 0.003 (0.030) 1.003 [-0.056; 0.062] 0.915
Type of ICAA -0.623 (0.466) 0.536 [-1.537; 0.291] 0.182
Modified WFNS Scale at admission -0.266 (0.112) 0.767 [-0.485; —0.046] 0.018*
Symptomatic epileptic seizure -0.591 (0.497) 0.554 [-1.565; 0.383] 0.234
Meningeal syndrome 0.098 (0.442) 1.103 [-0.769; 0.964] 0.825
Headache 0.057 (0.370) 1.059 [-0.669; 0.783] 0.877
Ocular motor disturbances -0.092 (0.371) 0.912[-0.819; 0.635] 0.804
Hemiparesis 0.065 (0.362) 1.068 [-0.644: 0.775] 0.856
Babinski reflex -0.270(0.377) 0.763 [-1.009; 0.468] 0.473

Note. *p < 0.05; **p < 0.01.
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Fig. 3. Distribution of CCl risk categories in the studied groups

the comparison of groups by morphological para-
meters of ruptured ICAA.

Analysis showed the influence of demographic,
clinical, radiological, and anatomical predictors on
the choice between conservative treatment and ICAA
clipping (Table 2).

The female gender and older age are statisti-
cally significant factors that influence the prefer-
ence for conservative treatment. The probability of
surgical intervention was almost two times lower
in women (p = 0.040). Each additional year of life

reduced the probability of surgical intervention by
3.5 % (p = 0.001). The CCl was a statistically signifi-
cant factor in predicting the management strategy for
patients with aneurysmal SAH (p = 0.002) (Fig. 3).
Therefore an increase in CCl by 1 point, the probability
of CAA clipping decreased by approximately 20 %.
The presence of complex forms of hemorrhages
is related to a preference for conservative treatment.
For ICAA characteristics, a significant relationship is
observed in the localization of ICAA and their number.
In our sample, patients with posterior circulation ICAA
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received conservative treatment approximately five
times less often than ICAA clipping (p = 0.001). Fur-
thermore, patients with multiple ICAA conservative
treatment approximately two times less often than
ICAA clipping (p = 0.020).

Patients with a high grade according to the m-WFNS
scale are significantly less likely to receive surgical in-
tervention (p = 0.018). In our study, we could not con-
firm whether clinical manifestations like symptomatic
epileptic seizures, meningeal syndrome, headache,
oculomotor disorders, hemiparesis, and Babinski
reflex affected the treatment method.

The findings of this study may offer clinical value,
particularly in healthcare settings with limited re-
sources. Some results of our study are consistent
with previous studies showing that advanced age
reduces the likelihood of surgery [7, 14, 16]. To our
knowledge, there has been limited research on how
gender influences SAH treatment decision-making [4].
The preference for non-surgical treatment was twice
as high among women. The presence of comorbidities
is known to increase surgical risks and is associated
with perioperative complications [7, 17]. However, this
factor did not significantly influence decision-making
regarding the extent of treatment. The critical factor
that revealed a statistically significant difference be-
tween the groups was the clinical severity according
to the m-WFNS scale. Patients with higher m-WFNS
grades were more likely to receive conservative treat-
ment, which is consistent with the results of other
studies where the severity of the patient’s condition
is a major factor in determining treatment choices [5,
14, 15]. As demonstrated in previous studies, factors
such as advanced age, comorbidities, and clinical
severity are important determinants in treatment
decision-making for patients with aneurysmal SAH,
especially in areas where surgical interventions are
not readily available [1, 5, 9—11]. In these settings,
such as low-resource or rural healthcare systems,
treatment protocols could be developed to assist clini-
cians in making informed decisions [1, 9—11].

Despite the substantial surgical complexity, rup-
tured posterior circulation ICAA is associated with a

greater risk for poor prognosis and thus requires ac-
tive surgical intervention [3, 18]. In addition, multiple
ICAA significantly increase the likelihood of conserva-
tive treatment, which aligns with the previously pub-
lished findings [18]. However, surgical obliteration of
unruptured multiple ICAA from circulation is currently
being used to prevent rebleeding in accordance with
current guidelines [18]. Interestingly, none of the clini-
cal symptoms alone influenced the decision to pursue
conservative or surgical treatment. Thus, complex
forms of hemorrhages did not significantly affect the
early onset of focal neurological deficits or influence
the selection of treatment approaches.

This study also revealed some inconsistencies. In
particular, there were no significant differences in an-
eurysm type or size between the groups, which is con-
trary to other studies that suggest larger aneurysms
are more likely to require surgery [2]. The extended
time span of the study (200—2023) and relatively
small annual patient numbers introduce a potential
for bias. However, the patient sample was rigorously
defined by inclusion and exclusion criteria, ensuring
consistency in treatment practices throughout the
study period. While the number of patients per year
might appear low, this is reflective of the specific pa-
tient population selected based on these criteria, and
the overall sample remains adequate for meaningful
statistical analysis. A key strength of this retrospective
study is its reliance on real-world data, which provides
a comprehensive overview of clinical outcomes.

Conclusions

Our study underscores the importance of consid-
ering both clinical and socio-economic factors when
making treatment decisions in healthcare systems
with limited resources. Early predictors of conser-
vative treatment for SAH in low-income countries
include advanced age, high CCI score, anterior cir-
culation ICAA, fusiform ICAA, multiple ICAA, and poor
grade on the m-WFNS scale. These factors may help
guide clinicians in resource-constrained settings, al-
lowing for informed decisions when surgical options
are limited.
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PaAHHI Nnpe AUKTOPU KOHCEPBATUBHOIO AiKYBOHHS
npv AHEBPUIMATUYHOMY CYOAPAXHOIACOABHOMY KPOBOBUAUBI
B KPAIHAX i3 HU3bKUM PiBHEM AOXOAY

MikpoxipypriyHe 1 eHAOBACKYASIPHE AIKYBAHHST OHEBPU3MATUYHOTO CYOAPAXHOIAQABHOIO KpoBOBMAMBY (CAK)
€ 30A0TUM CTOHAQPTOM AAST BUKAKOYEHHST POSIPBOHMX LLIePeBPAAbHNX APTEPRIaAbHUX aHeBpK3M (LLAA) i KpoBoobiry Ta
3HVKEHHST PU3MKY MOBTOPHOrO po3puey LAA. KOHCEPBATUBHE AiKYyBAHHS 30AULLAETHCST BAPIAHTOM B YMOBAX OOMEXXe-
HVX pecypcis.
Meta po6otTM — BU3HAYUTY PAHHI MPEAVKTOPW KOHCEPBATMBHOTO AiKyBAHHS1 CAK B YMOBOX OOMEMKEHMX
pecypcis.
Marepiaan Ta metoau. [1POBEAEHO PETPOCMNEKTVIBHE OAHOLIEHTPOBE KOMOPTHE AOCAIAKEHHS 212 NaALiEHTIB
i3 CAK, qki otprmMyBaAN AiKyBaHHs1 B 2000—2023 pp. MNaALEHTIB PO3MNOAIAVAM HA ABI FPYMM 3AAEXHO BiA METOAY AiKy-
BAHHS (KOHCEPBATVBHE AiKyBAHHS (N = 106) Ta KAINyBAHHS LIAA ynpoaoBXK 14 AHIB NiCAs ixHboOro po3pusy. (N = 106)).
[MPOAHAAIZOBAHO AEMOTPAdIYHI AQHI, KAIHIYHI OCOBAMBOCTI, CYMNYTHI 3AXBOPKOBAHHS TO POAIOAOTIYHI/ AHATOMIYHI XOP K-
TEPUCTUKN PO3iPBAHMX LIAA.
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PesyAbTaTU TO O6roBOpeHHs. CepeAHil Bk y rpymni KOHCEPBATMBHOTO AiKyBAHHS1 CTAHOBKB (56 + 14) pokis (19—85
pokiB), y rpyni kKAinyBaHHS LIAA — (50 x 12) pokie (18—73 pokn). Y nepLuin rpyni 30peeCTpOBAHO BULLLY YaACTOTy LIAA
30AHBOI LIMPKYAILLi TO MHOXUHHKX LIAA. Xoua cepeaHin po3mip posipeaHmx LLAA B 060x rpynax 6yB NOAIGHUM (8 Mm),
y rPYyMi KOHCEPBATVBHOIO AiKYBAHHSI OyAQ BiAbLLIA BOPIABEABHICTb PO3Mipy LIAA. YCTOHOBAEHO, LLIO BiK NALIEHTA, CYMNyTHi
30XBOPIOBAHHSI, AOKAAI3ALList TA MOPdOAOTis LLAA, KiAbKICTb LLAA | BUXIAHWIN HEBPOAOTIHHNIA CTAH € KAIOYOBVMU AETEPMI-
HAHTOMM, LLO BMAMBAKOTb HO BUOGID KOHCEPBATYBHOIO AIKYBAHHS 30MICTb XipYPRMYHOIrO KAIMYBAHHS B YMOBOX OOMENKEHNX
pecypcis.

BMCHOBKW. POHHIMY NPEeAVKTOPAMY KOHCEPBATUBHOIO AiKyBAHHSI CAK y KPAIHAX i3 HU3bKUM PIBHEM AOXOAY €
MOXUAWI BiK, BUCOKMI IHAEKC KOMOPBIAHOCTI HOpACOH, LLAA nepeaHbOro KPoBOOBIry, BepeTeHOMOAIOH LLAA, MHOXXMHHI
LLAA T HM3bKM CTyRiHb 30 MOAMGIKOBAHOLO LLKAAOK World Federation of Neurosurgical Societies. OTpuMaHi pesyAbTa-
TV MOXKYTb AOMOMOITW B MOUMHSTTI PiLLEeHb LLLOAO AIKYBAHHS B YMOBAX 3 OBMEKEHVM AOCTYTNOM AO XIPYPRTYHMX BTOYYAHb.

KAKO4OBi CAOBQ: LIEPEBPAABHO AHEBPW3MA, CYOAPAXHOIAQABHMIN KOOBOBUAMB, KOHCEPBATVBHE AiKYBOHHSI.
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Predictive impact of haemoglobin level
in ruptured cerebral aneurysms

Anaemia is a multicausal clinical condition affecting nearly one in two patients with aneurysmal subarachnoid
haemorrhage (aSAH). Cerebral oxygen delivery depends on blood flow and Hob concentration. In acute brain injury,
including aSAH, compensatory mechanisms are impaired, making anaemic patients more susceptible to cerebral
hypoxia. Although the impact of elevated Hb levels in aSAH remains insufficiently studied, both low and high Hb levels
are believed to influence cerebral perfusion, particularly under conditions of cerelbral vasospasm.

Objective —to determine the impact of baseline Hb level on the prediction of the clinical course and outcome
in patients with ruptured cerebral aneurysms.

Materials and methods. A retrospective single-centre cross-sectional study was conducted. It involved the
analysis of 492 medical records of patients in the acute phase of cerebral aneurysms (CA) rupture. Patients were
divided into three groups according to Hb levels. The analysis included demographic and clinical data, Ho levels,
anatomical and morphological features of CA, freatment method, complications, and outcomes.

Results and discussion. Patients with elevated Hb levels were significantly older (p = 0.013). Female sex was
significantly associated with both low and high Hb levels, with women being nearly twice as likel o belong to the low
Hb group (p = 0.013) and 5.6 times more likely to belong to the high Hb group (p < 0.001). Patients with high Hb levels
had significantly reduced odds of developing pneumonia (p = 0.026). Elevated Hb levels were associated with

26

a 2.4-fold increase in the likelihood of being discharged with the Hospital Assessment Scale 2 (p = 0.039).
Conclusions. These findings suggest that both decreased and elevated Hb levels are differentially associated
with age, sex, incidence of pneumonia, and treatment outcomes in patients with ruptured CA.
Keywords: cerebral aneurysm, subarachnoid haemorrhage, haemoglobin, outcome.

Anaemia is a multicausal clinical condition that
affects nearly one in two patients with aneurys-
mal subarachnoid haemorrhage (aSAH) [3, 11]. The
amount of oxygen delivered to the brain depends
on cerebral blood flow and the arterial blood oxygen
level, which in turn is determined by the haemoglo-
bin (Hb) concentration. In healthy individuals with
normovolaemic anaemia, a range of compensatory
mechanisms is activated to maintain adequate oxy-
gen delivery to the brain by increasing cerebral blood
flow. However, once Hb levels fall below a critical
threshold (approximately 5.0—6.0 g/dL), these com-
pensatory mechanisms reach their limit and can no
longer sustain sufficient oxygen supply to cerebral
tissue. In cases of acute brain injury, including aSAH,
the threshold at which anaemia becomes critical is

higher. Moreover, patients with aSAH frequently ex-
perience haemodynamic instability or acute cardiac
dysfunction, both of which can impair cerebral perfu-
sion. These factors suggest that patients with aSAH
and concomitant anaemia are more vulnerable to the
development of cerebral tissue hypoxia [4, 9].

Several studies have reported associations be-
tween anaemia and presence of cerebral vasospasm
(CV), delayed cerebral ischaemia, unfavourable out-
comes, including mortality [2—4, 12].

At the same time, Li et al. suggest that not only
low, but also excessively high Hb concentrations may
have adverse effects in patients with aSAH. During
the acute phase of cerebral aneurysm (CA) rupture,
Hb released from lysed erythrocytes may affect brain
tissue. Previous studies have shown that Hb may
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contribute to the occurrence of CV by reducing nitric
oxide production, inhibiting potassium channel acti-
vity, and stimulating the release of endothelin-1 [6].

Objective — to determine the impact of baseline
Hb level on the prediction of the clinical course and
outcome in patients with ruptured cerebral aneu-
rysms.

Materials and methods

A retrospective single-centre cross-sectional study
was conducted. It involved the analysis of 492 medi-
cal records of patients in the acute phase of cerebral
aneurysms (CA) rupture.

Inclusion criteria were: (1) subarachnoid haemor-
rhage (SAH) due to ruptured CA, confirmed by CT and
CT angjography; (2) availability of a complete blood
count performed within the first three days after ad-
mission; (3) microsurgical or conservative treatment;
(4) age 18 years and more.

Exclusion criteria included: (1) traumatic SAH or
other triggers of intracranial bleeding (e. g., arteriove-
nous malformations, coagulopathies, etc.); (2) history
of anaemia, thalassaemia, and other haematological
disorders; (3) patients who underwent a blood trans-
fusion within three months prior to admission.

Patients were divided into three groups based on
Hb levels:

= group | — female patients with Hb < 12.0 g/dL

and male patients with Hb < 13.0 g/dL;

= group Il — female patients with Hb 12.0—15.5 g/dL
and male patients with Hb 13.0—17.0 g/dL;
= group lll — female patients with Hb > 15.5 g/dL

and male patients with Hb > 17.0 g/dL.

Hb level was determined within 3 days of admis-
sion. The analysis included: demographic data (age,
sex), length of hospital stay, treatment method (mi-
crosurgical or conservative), time interval between
CA rupture and surgery, and treatment outcomes
at discharge based on the Hospital Assessment
Scale (HAS) [10]. The severity of the patient’s condi-
tion at admission was assessed using the modified
World Federation of Neurosurgical Societies (IMWFNS)
scale. Grades |I—IIl were considered as a good clini-
cal condition, while Grades IV—V were classified as a
poor clinical condition. The size of the ruptured aneu-
rysm was determined via CT angiography, taking into
account the maximum dome diameter. In cases of
multiple aneurysms, the size of the ruptured one was
used. The distribution of haemorrhage was assessed
via CT. It is known that the Fisher scale does not take
into account the parenchymal component, although
its volume may significantly increase the total amount
of bleeding. Therefore, we distinguished the following
types of haemorrhage: isolated aSAH, aSAH with in-
traventricular haemorrhage, aSAH with intracerebral
haemorrhage, or a combination of all three. Intracra-
nial complications included CV, hydrocephalus, and
epidural or subdural haematoma. Additional com-
plications included infections (pneumonia, urinary
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tract infection, meningitis) and conditions requiring
tracheostomy.

Statistical analysis was performed using the
Jamovi software, version 2.3.28.0. Descriptive data
were presented as absolute numbers and frequen-
cies. Continuous variables were expressed as mean
+ standard deviation (SD) for normally distributed
data, or as median and interquartile range (IQR) for
non-normally distributed data. The Shapiro—Wilk
test was used to assess the normality of distribution.
For comparison between two independent groups,
Student’s t-test was used for normally distributed
variables. The Kruskal—Wallis test was applied to
compare three independent groups when distribu-
tions were non-normal. y? test was used to assess as-
sociations between categorical variables. A p < 0.05
was considered statistically significant. Statistically
significant results were further analysed using bino-
mial and multinomial logistic regression.

The study adhered to the ethical standards outlined
in the Ethical Code of the World Medical Association
(Declaration of Helsinki). Ethical approval was granted
by the Ethics Committee of Odesa National Medical
University (Protocol No. 06036, 11 June 2025).

Results and discussion

A total of 66 out of 492 patients were trans-
ferred for further endovascular treatment. As a result,
426 medical records of patients in the acute phase of
CA ruptured were analysed. Hb levels were available
for 399 of these patients, who were subsequently
included in the final analysis.

Baseline characteristics for the three groups are
presented in Table 1. Patients in the third group
tended to be older, whereas those in the first and
second groups were on average younger. Women
predominated in the first and especially in the third
group, while men were slightly more frequent in the
second group. Across all groups, the most frequent
type of haemorrhage among patients was isolated
aSAH, occurring in about two out of five cases. Ad-
ditional intraventricular haemorrhage was seen in
roughly one quarter of cases, with somewhat higher
frequency in the third group. Intracerebral haemor-
rhage was most typical for the first group, whereas it
was relatively rare in the third. At admission, over half
of the patients in each group presented with mMWFNS
grades |—Ill. Regarding management, microsurgical
treatment predominated, especially in the second
and third groups. CV occurred in about half of the pa-
tients, whereas hydrocephalus and epidural or subdu-
ral hematomas were less common. Among infections,
pneumonia was most frequent in the first group, less
so in the second, and rare in the third. Urinary tract
infections and meningitis were uncommon in all
groups. Tracheostomy was required in roughly one
quarter of patients in the first group, fewer in the sec-
ond, and rarely in the third. At discharge, patients in
the first and second groups more frequently achieved
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Table 1
Baseline characteristics for the groups

Patient groups

Characteristics p-value
| Il [}

Number of patients 72 295 32

Age, Mean + SD 50.3 £ 14.9 52.0+11.7 57.9+11.2 0.013¢°

Sex

- Female 47 (65.3%) 144 (48.8%) 27 (84.4%) 0.001

- Male 25 (34.7 %) 151 (51.2 %) 5(15.6 %)

Type of haemorrhage

= Isolated aSAH 27 (37.5%) 119(40.3%) 15(46.9 %)

= aSAH and intraventricular haemorrhage 19 (26.4 %) 78 (26.4 %) 12 (37.5 %) 0.223

= aSAH and intracerebral haemorrhage 17 (23.6 %) 51 (17.4 %) 2 (6.3 %)

= aSAH with both ventricular and intracerebral haemorrhage 9 (12.5 %) 47 (15.9 %) 3(9.3%)

MmWFNS at admission

= 1l 41 (56.9%) 186 (63.1%) 20(62.5%) 0.6315

= V=V 31(431%) 109(36.9%) 12(37.5%)

Treatment method

= Microsurgical 50(69.4 %) 232(78.6%) 28(87.5%) 0.0875

= Conservative 22 (30.6 %) 63 (21.4 %) 4(12.5%)

Size of ruptured CA, Median (IQR) 7.0(4.5) 7.0(4.5) 6.0 (3.0) 0.799¢

Time interval between CA rupture and surgery, Median (IQR) 4.0 (9.0) 4.0 (8.5) 4.0(13.3) 0.969¢

cv

- Yes 32(444%) 151(51.2%) 15 (46.9%) 0.561°

- No 40 (55.6 %) 144 (48.8%) 17 (53.1%)

Hydrocephalus

- Yes 7(9.7 %) 49 (16.6 %) 7(21.9 %) 0.210°

= No 65(90.3%) 246(83.4%) 25(78.1%)

Epidural or subdural hematoma

- Yes 9(12.5 %) 23 (7.8 %) 2 (6.3 %)

= No 63(87.5%) 272(92.2%) 30(93.7 %) 0-392

Pneumonia

- Yes 25(34.7%)  76(25.8%) 2(6.3%)

= No 47 (65.3%) 219(74.2%)  30(93.7 %) 0.009

Urinary tract infections

- Yes 4(5.6 %) 12 (4.1 %) 4(12.5 %)

= No 68(94.4%) 283(95.9%) 28(87.5%) 0413

Meningitis

- Yes 6(8.3%) 13 (4.4 %) 3(9.4 %)

= No 66 (91.7%) 282(95.6%) 29 (90.6 %) 0.258"

Conditions requiring tracheostomy

- Yes 17 (23.6%) 50 (16.9 %) 3(9.4 %)

= No 55(76.4%) 245(83.1%) 29(90.6 %)

Treatment outcome based on HAS

- HAS O 28(38.9%) 130(44.1%) 12(37.5%)

- HAS 1 2(2.8%) 29 (9.8 %) 4(12.5 %)

= HAS 2 18 (25.0 %) 69 (23.4 %) 15 (46.9 %) 0.00%

- HAS 3 24 (33.3 %) 67 (22.7 %) 1(3.1 %)

Notes. @Student’s t-test; by test; ¢ Kruskal—Wallis test.
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Table 2
Results of logistic regression for the groups

Patient group

Characteristics |

OR (95 % CI) p OR(95%Cl) p OR (95 % ClI) p

Age 0.99 (0.97—1.01) 0.304 — — 1.04(1.01—1.07) 0.011
Sexa (reference: male) 1.97 (1.15—3.37) 0.013 — — b.66(2.12—15.1) <0.001
Pneumonia (reference: no)® 1.53(0.88—2.66) 0.129 — — 0.192 (0.04—0.82) 0.026
Treatment outcome (reference: HAS 0)2

- HAS 1 0.32(0.07—1.42) 0.134 — — 1.49(0.45—4.97) 0.512
= HAS 2 1.21(0.63—2.34) 0.569 — — 2.36(1.04—5.31) 0.039
- HAS 3 1.66 (0.89—3.09) 0.108 — — 0.162(0.02—1.27) 0.083

Notes. @ Multinomial logistic regression; * binomial logistic regression.

HAS O, whereas those in the third group most often
had HAS 2.

Statistically significant variables from Table 1 were
included in further analyses, including multinomial
and binomial logistic regression (Table 2).

Statistical analysis showed that older age was
associated with a higher likelihood of elevated Hb,
though the model’s predictive power was modest.
Female patients were nearly 2 and 5.6 times more
likely to belong to the low and high Hb level groups,
respectively. Additionally, patients with elevated Hb
levels were approximately 2.4 times more likely to
be discharged with HAS score 2. At the same time,
patients with high Hb levels had significantly lower
odds of developing pneumonia. The findings of our
study are only partially consistent with the existing
literature. Li R et al. reported that even an admission
Hb level > 14.9 g/dL was associated with an unfa-
vourable functional outcome specifically at 90 days
post-discharge (defined as a modified Rankin Scale
score > 3), whereas in our study, poor outcomes at
discharge were associated with higher Hb levels. Ad-
ditionally, the authors demonstrated that elevated Hb
levels were linked to a higher risk of delayed cerebral
ischaemia and deep vein thrombosis. However, no
statistically significant association was found be-
tween high Hb levels and the risk of pneumonia in
their study. Interestingly, older age and female sex
were more frequently observed among patients with
Hb < 14.9 g/dL [6]. Aslo, it was found that patients
with Hb levels above 19.0 g/dL and 21.0 g/dL had
a higher incidence of pseudo-SAH. Moreover, the
number of male patients in the group with Hb levels
> 19.0 g/dL was significantly higher [5]. In contrast,
we observed paradoxical results regarding sex and
Hb levels: female patients had a higher likelihood of

There is no conflict of interest.

belonging to both the low and high Hb groups. At the
same time, other studies confirm that anaemia is
more commonly observed in women [1, 7].

In our analysis, no statistically significant associa-
tion was found between different admission Hb levels
and the development of CV. As noted above, two main
hypotheses have been proposed in the literature regar-
ding the mechanism by which Hb levels may influence
CV. In a systematic review by M. Said, et al., anaemia at
admission was not associated with the occurrence of
cerebral infarction. However, the same review reported
that a drop in Hb levels to 9.0—10.0 g/dL during the
acute phase of CA rupture significantly increased the
risk of CV (by 2.2 times) and cerebral infarction (by
nearly 2.1 times) [8]. Another study by M. Said, et al.
also confirmed an association between anaemia within
14 days after aneurysm rupture and a higher incidence
of cerebral CV. Nevertheless, the question of causality
remains unresolved: is anaemia a consequence of con-
servative treatment for CV, or is it a contributing factor
to reduced cerebral perfusion, manifesting as CV? [7].

Conclusions

Admission Hb level is an important factor influen-
cing the course and treatment outcomes in patients
with CA rupture. Female sex was significantly associ-
ated with both low and high Hb levels. Elevated Hb
levels were associated with older age, a reduced like-
lihood of developing pneumonia, and an increased
risk of being discharged with HAS score 2. No asso-
ciation was found between Hb level and the risk of CV.
These findings contribute to the existing evidence on
the complex role of Hb in the prognosis of CA rupture
and highlight the need for further prospective studies
to better understand the underlying pathophysiologi-
cal mechanisms behind the observed associations.

Participation of authors: project administration, conceptualization, writing (review & editing) — Yu. S.;
resources, investigation, writing (preparation of original draft) — A. R.; resources, investigation, formal analysis — K. Ya.;

formal analysis, methodology — D. H.
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OAECBKMIN HOLLIOHAABHNN MEANYHWIA YHIBEPCUTET

MNpeANKTUBHNI BNAUB PiBHSI FeMOTAOGIHY
npw po3puBi MO3KOBUX OHEBPU3M

AHEMISI — L& MOAIETIOAOTNYHMNIN KAIHIYHWA CTAH, WO PO3BMBAETHCSI MOMKE B KOYXXHOTO APYroro nMauieHTa 3 QHEB-
PUMATUYHMM CYOAPAXHOIAQABHNM KPOBOBMAMBOM (QCAK). KiABKICTb KMCHIO, KO HOAXOAWTb AO FTOAOBHOTO MO3KY,
30AEXKUTb BiA MO3KOBOTO KPOBOTOKY TA PIiBHS reMorAoBiHy (HD). Mpn rocTpomy YpKeHHi TOAOBHOTO MO3KY, 30KpeMA
npwn aCAK, KOMNEHCATOPHI MEXAHI3MI MOPYLLYIOTLCS, WO POOUTL MALJEHTIB 3 AHEMIEID BPABAMBILLMMMN AO PO3BUTKY
riNOKCIi TKAOHMH FOAOBHOIO MO3KY. XO4a BMAMB MNiABULLEHOrO piBHs1 Hb npur aCAK HEAOCTATHBO BUBYEHUI, ICHYE AYMKAQ,
LLLO 1K HU3bKMIA, TAK | BUCOKMI piBEHb HO MOXKe YMHUTU BNAVB HO MO3KOBY Nepdysito, 30KPEMA B YMOBOX BA3OCMA3MY.

MeTta po60TH — B13HAYMTI BMAMB iHILLIGABHOTO PiBHS HIO HO MPOrHO3 KAIHIYHOrO Nepebiry Ta Pe3yAbTAT AIKyBOHHS
B NALJEHTIB i3 PO3PVBOM MO3KOBWX AHEBPWI3M.

Marepiaan 1a MeToau. [TPOBEAEHO PETPOCNEKTMBHE OAHOLIEHTPOBE KPOCCEKLIMHE AOCAIAKEHHS.
MPOAHAAIZOBOHO 492 icTOpIi XBOPOOM NALIEHTIB Y FOCTPUI NEPIoA PO3PKBY MO3KOBKMX aHeBPU3M (MA). MNauieHTis 6yAo
PO3MOAIAEHO HO TPW FPYM 3AAEXHO Bia, PiBHST HD. AHOAIZYBOAWM TOKI ACHI MALIEHTIB: AEMOrPADIYHI TA KAIHIYHI XOpaKTe-
PUCTUKW, BMICT HD, AHOTOMO-MOPOOAOTIHHI XAPAKTEPUCTUKU MA, METOA AiKYBAHHSI, YCKAOAHEHHSI, PE3YALTAT AIKYBAHHSI.

Pe3yAbTaTU TO OBroBOPEHHS. BISIBAGHO, LLLO NALJEHTM 3 NIABULLEHMM piBHEM Hb ByAN B CEpEeAHBOMY CTOPLLOTO
Biky (p = 0,013). XKiHoua cTaTh BYAQ BIPOTMAHO MOB’I3AHA SIK i3 HNA3BKMM, TAK | 3 BACOKUM PiBHEM HD: XiHKI MaKe BABIYi
YACTILLE HAAEXOAM AO TPYNK 3 HU3bKMM piBHeM Hb (p = 0,013) i B 5,6 pa3y yacTile A0 rpynm 3 BUCOKMM piBHEM Hb
(p < 0,001). Y naujeHTis i3 BUCOKMM piBHeEM Hb ByAQ BIDOTIAHO HVDKYOK MMOBIPHICTb PO3BUTKY MHEBMOHIT (P = 0,026).
MiaBMLLIEHN PiBEHb HIb ACOLLItOBABCSI 3i 3pOCTAHHSIM MMOBIPHOCTI BUMMCKM 3 OLJHKOKO 2 3a Hospital Assessment Scale
(p=0,039.

BucHoBKK. OTPUMAHI PE3YALTATU CBIAYATD, LLIO SIK 3HVKEHMI, TAK i NABULLEHUIN piBEHb HID MAAM pi3HY acOoLjiaLLiO
3 BIKOM, CTATTIO, YACTOTOKO PO3BUTKY MHEBMOHIi TA PE3YALTATAMM AiIKYBAHHS B MALEHTIB i3 po3preom MA.

KAKOYOBi CAOBA: MO3KOBA AHEBPM3MA, CYOAPAXHOIACABHWM KPOBOBUAWB, reMOTAOBIH, PE3YALTAT AiKYBOHHSI.
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AHINPOBCHKUIN ASPXKABHUI
MEAVYHUIM YHiBEpCUTET, AHINPO

MyHKUINHO AO3epPHA MIKPOANCKEKTOMIS
B NALIEHTIB NMOXUAOIO BIKY 3 NPOTPY3iaMu
TA rPUXXAMU NONepeKoBOro BIAAIAY XpebTa

BiAOMO, LLO AereHepaTnBHI YPOYKEHHS XPeBTa TRAMASIKOTLCS NEPEBOYKHO B OCIO MOXMUAOTO BiKY. AiKYBAHHS XBOPWX
AITHBOTO BiKY 30 AOMOMOTOKO XipYRrii 3HOYHO OBMEXKEHE. 3A HASIBHOCTI MDKXPEBLIEBMX MPOTPY3iM ABO rpuK i3 BUSIBAMM
SIK AKOMOQATT, TAK | POAVKYAONATII, HE3BAXKAKOUYM HA TPVBOAE KOMMAEKCHE KOHCEPBATUBHE AIKYBOHHS, 3QCTOCYBOHHSI
MYHKLiMHOI Aa3epHOI MikpoanckekToMii (MAMA) Moxe Byt e PEKTUBHUM.

MeTta po60T — MOAINLUNTA PE3YALTAT MYHKLIMHOI AO3EPHOI MIKPOAUCKEKTOMIl B MALLEHTIB MOXMAOTO BiKy 3 MPO-
TRY3iIMU TA TPVKAMK MONEPEKOBOTO BIAAIAY XpebTa.

Marepiaan Ta metoaun. PO60Ta BUKOHOHA B ML «EHAOCKONIYHA Herpoxipypria» (M. AHINPO).

AAS1 yHOCTI B AOCAIAKEHHI ByAM BiaiOpaHi 530 xBopmx BiKOM Bia 50 A0 72 pokiB, cepeaHin Bik — (68,60 + 5,63) poxy.
YonosikiB 6yAO 260, xiHOK — 270. XBOPUX PO3MOAIAUAN HO ABI rpynv: y rpyni | BUKOHYBOAM MNAMA 0AHOrO abo 3a noTpe-
61 ABOX MixkxpebLesnx anckis (MXA) xsopum i3 npotpysismn MXA (n = 410), y rpyni Il nposoanaAn NAMA XBOPWM i3 MiK-
xpeobueoto rpmketo (N = 120). BaAYHOAM XBOPUX,SIKi BIATIOBIAQAM TAKUM KpPUTEPISM: BiK MOHOA 50 POKIB, YPOXKEHI AUCKM
36epiraAm riaAPODIABHICTb | AOCTATHIO BUCOTY (HE MEHLL HiXK 2/3 Bia HOPMM), CAMTAABHUI PO3MIP MPWXKI HE MEPEBWLLYBOB
6 MM, BIACYTHICTb OCUIKYBOABHOTO AIFTOMEHTO3Y, AErEHEPATUBHOIO CTEHO3Y XPEeBTOBOrO KOHOAY TO CMOHAMAOAICTESY.
BpaxoByBaAM npoTpysii po3mMipom Bia 3 A0 5 MM. BOABOBUIN CUHAPOM OLLIHIOBOAM AO ONepaLlii i IpoTarom 4 Tk 3a Bidy-
QABHOK OHAAOTOBIO LLKAAOKD (BALLD. EdexTmBHICTb onepaLi 4epes 3 MiC BU3HAYAAM 3a LKAAOKO McNab.

Pe3yAbTaTU T OGrOBOPEHHS. Y NALJEHTIB MOXMAOTO BiKy MPOTIFOM NepLoro TvHg nicAs NAMA Giab AELLO 36iAb-
LLYETHCS, LLO MOSICHIOETLCST ACEMTUYHOKO 3ANMAABHOK PEAKLIEID TKAHMH, §IKi OTOUYIOTb MXA,. AO KiHLIST MICSILS 3ANAABHO
peaKLis perpecye, ane Binb 3AAULLAETLCS HO BUCOKOMY PiBHI. Yepes 3 MiC CTAH TAKMX MALLIEHTIB 3HOYHO MOAIMLLMBCS,
MPO LLO CBIAYMAQ OLHKAO 3a WikaAow McNab.

BMCHOBKMW. TIM4YQCOBE MOTPLLUEHHST CTAHY MNALIEHTIB MOXWMAOTO BiKy MPOTIroM MicsiLs nicAs MNAMA, NOSICHIOETLCS
QACENTUYHNM 3ANOAEHHSIM TKAHWH, WO OTOYYIOTb MXA, 3MEHLLEHHSIM EAACTUYHOCTI TKAHMH i 3HMKEHHSIM CXUABHOCTI AO
penapadii B TAKMX NALEHTIB. oy KOPEKTHOMY BiADOPI NALEHTIB MOXMAOTO Biky [TAMA MOXe ByT AOCTATHBO EPEKTUBHOHO.

KAIO4OBi CAOBQ: MYHKLMHA AQ3EPHA MIKPOAUCKEKTOMIS, MPOTPYSii TA MO MOMEPEKOBOro BIAAIAY XpebTa,
MOXMAWNA BIK.

BiAOMO, O [ereHepaTMBHI ypaxeHHa xpebTa
(AYX) TpannaTbcsa NnepeBaxHO B OCI6 NiTHbLOrO
BiKy, ane 6inblUicTb MEAUYHMX TEXHOOr N po3pobne-
HO 415 XBOPMX CepeaHboro Ta Mpaue3naTtHoro BiKY.
JlikyBaHHa [¥YX B 0Ci6 NiTHbOro BIiKYy XipypriyHMmu
METOAaMM 3Ha4yHo obmexeHe. Y 1980-x poKax B
KNiHIYHY NpaKTUKy 6yno BAPOBadXEHO METOAMKY,
BiAOMY NiA pi3HMMW Ha3BaMu («HyKeonaacTukar,
«BHYTPILULHbOANCKOBaA [OEKOMMpecis», «BanopuslaLis»

Towo [6, 9, 10]), AKa nocigae npoBigHe micue B JiKy-
BaHHi YX [3, 4]. MeToanKa TaKOX Mae€ iHLi Ha3BMw.
€.[. NepayeHKO 3anpornoHyBaB Ha3BY «MNYHKLiNHA
nasepHa Mikpoguckektomis» (MJIMA) [2]. Mu nigTpum-
MYEMO L0 Ha3BY, OCKi/IbKM EKCNEepUMEHTaIbHUMK 1
KNiHIYHMMW OO  CNIAXKEHHAMM BCTaHOBNEHO, WO B
pesynbrati edeKTy abnauii Ta BanopuaaLii nasep-
HUW NMPOMiHb 3MEHLIYE 06’EM MiXXpebLeBoro gMcKa
(MX[) Hal5—25 % [1].
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Bigomo, wo 6inblWicTb MPOTPY3iM YCMiWHO NiKy-
l0Tb KOHCEepBaTMBHMMW MeTogamu. Lle cTtocyetbest
TaKOX MPUX HEBENMKOIo PO3Mipy (< 6 MM) 6€3 03HaK
CEKBecTpallii, ane B 4acTMHW XBOPMX, He3Baalo-
YW Ha KOMINEKCHE JliKyBaHHS, 36epiraeTbCs CTiMKUM
601b0OBUI CUHAPOM 3a TUMOM NtomMbanrii Ta HaBiTb
paguKynspHOro 601b0BOro CUHAPOMY. ABGCOMIOTHUX
noKkasaHb [N BiAKPUTOro XipypriYHOro BTPyYaHHSN
BOHM He MaloTb. Y Takux Bunagkax MNJIM/ moxe 6ytu
HanedeKTUBHILIO Yy XBOpUX i3 npoTpy3iamu MX[ i
HEBENMKUMU FrPU¥KaMn B NONEPEKOBOMY Biadini xpeb-
Ta. YCTaHOB/EHO, WO LIEW METOA € KpallMm Ans nawi-
EHTIB cepeaHboro BiKy (10 50 pokKiB), Togi K Y XBOPUX
NITHLOIO BiKy € CYTTEBI 0OMEXKEHHS A1 MOro 3acToCy-
BaHHS [7]. K 3a3Ha4eHO BuLLE, YacTille cTpaXaalTb
BiA AYX nauieHTW NiTHbOro BiKy. 9K iM gonomortu?
Haw pocsia cBiguntb npo Te, wo MJIMIA Moxe 6ytu
ePeKTMBHOIO | B NauieHTiB BiKoM noHag 50 pokiB 3
ypaxyBaHHSAM [AEKifIbKOX yMOB.

MeTta po60TM — NONINWUTA pe3ynbTaTh NyHKLin-
HOI Na3epHOi MiIKPOAMCKEKTOMII B NALLIEHTIB MOXMIOro
BiKy 3 MPOTPY3isiMK Ta rpuKamMn NonepexkoBoro Biaai-
ny xpebTa.

MarTtepian Ta meToau

Po6ota BuKoOHaHa B ML, «EHOoOCKOMiYHA Henpo-
xipypris» (M. JHinpo), B akomy MNJIM/[, npoBoasThb i3
1997 p. Y pocnigKeHHi 6yno 3any4eHo naujieHTiB, AKi
OoTpUManu NikyBaHHS B LEHTPI B ocTaHHi 10 pokiB.

Ycix XBOpUX OBGCTEKEHO 3a AOMNOMOrol KOoMM'to-
TEPHOro M MarHiTHo-pe3oHaHcHoro Tomorpada. lNpo-
BeAeHo croHaunorpadito 3 dyHKLiOHANbHUMK MPO-
6amun. 3acTocoByBaNu XipyprivHMn nasepHun anapat
«Jlika 30» («@OTOHIK», YKpaiHa) 3 [OBMWHOW XBWNI
900 HM. JlazepHe OMNpPOMIHEHHS MPOBOAMIU B iM-
NybCHOMY PEXUMIi: HaBaHTaXXEHHS Ha OAMH IMNYAbC
15 [K, NpoTSXKHICTb oAHoro imnynbcy 1 ¢. CymapHe
nasepHe HaBaHTaxeHHs 700—800 [x.

YyacHuKuM gocnigKeHHs. ns yyacTi B 4OCIgKEH-
Hi 6ynn Bigi6paHi 530 xBopumx Bikom Big 50 go 72 po-
KiB, cepefHin Bik — (58,60 + 5,63) poKy. Honosikis
6yno 260, )iHok — 270.

Yci xBOpi ganu NMCbMOBY 3rofly Ha yvacTb Yy Ha-
YKOBOMY AOCNiIAKEHHI. Ha npoBeaeHHA OOCNIAXKEHHS
OTPMMaHO [03BIiN KOMicii 3 eTUKK i 6ioeTnkn AHinpoB-
CbKOr0 AepXaBHOro MeAMYHOro YyHiBepcuTeTy (npo-
Tokon N¢ 25 Big 19.02.2025 p.).

XBOpUX pO3noainunn Ha aBi rpynu: y rpyni | Bu-
KoHysanu MJIM/1 oagHoro a6o 3a notpebu asox MX/,
XBOpKUM i3 npotpysiamu MX/, (n = 410), y rpyni Il npo-
Boaunu MJIM/[, XBOpUM i3 MiXKXPEOLEBOID TPUMKEID
(n=120).

Kputepii 3anydyeHHs: Bik nauieHTiB > 50 poki.,
YPaXKeHi AUCKKU 36epiranu rigpodinbHICTb i 4OCTATHIO
BMCOTY (HE MeHLLIEe HiX 2/3 Big HOPMK), caritanbHUN
PO3Mip FpUXKi HE NepeBuLLYBaB 6 MM, BiICYTHICTb OCH-
$iKyBanbHOro fliraMeHTo3y, AereHepaTMBHOIO CTEHO-
3y XpeB6TOBOro KaHasy Ta cnoHamnonicresy. Bpaxosy-
Banu NpoTpy3ii po3mipom Big 3 40 5 MMm.

Oun3anH gocnipgeHHa. [1ns YACTOTU AOCNIAKEHHS
BioGWpanu nuue xBopux 3a octaHHi 10 pokKiB.

MNMonepeaHbo BCi xBOpi 6ynM OGCTEXEHI Ha Mmar-
HITHO-PE30HaHCHMX Tomorpadax pi3HUX BUPOOHUKIB,
ane 3 HanpyXeHHSaM MarHiTHOro Nnoasi He HUXYe HixK
1,5 Tn. Kpim Toro, BciM naujieHTaMm npoBoanin o6eTe-
EHHS Ha KoMn'toTepHoMy 16-3pizoBomy Tomorpadi
(Toshiba, AnoHis). Onepauito BUKOHYyBanu nig ¢Gato-
pockornowm «C-apka» (Phillips, HinepnaHaw).

BupasHictb 601b0BOr0 CMHAPOMY BM3HaA4yanu 3a
Bi3ya/ibHOI aHanorosoto WwkKanoto (BALU) no onepadii
Ta npoTarom 4 TuxK nicns Hei. EGeKTMBHICTL onepalii
BM3Havanu Yyepe3 3 Mic 3a wKanoto McNab, ska rpyH-
TYETbCA Ha CNPUUHATTI NaUiEHTOM piBHA 60510, 06-
MEMEHHS aKTMBHOCTI Ta GYHKLIIOHANBbHOCTI, @ TaKoX
MOX/IMBOCTI BigHOBNEHHS npaues3aaTHocTi. [pagauii
OLiHKW pe3ynbTaTy NiKyBaHHS:

1. BigmiHHuR (excellent): BigcyTHi 6inb Ta 06MEXKEHHS
HMUTTEQIANBHOCTI.

2. [Jo6pun (good): xBOpUM Mae piaKi HepaguKynspHi
60/1i abo 607, WO He 3aBaXKatoTb MOro Hopmasb-
HIM XUTTEAiAbHOCTI.

3. 3apgoBinbHKK (fair): noninweHHA GyHKLiOHANbHUX
MOX/IMBOCTEN, ane NauieHT Aew0 oOMeXeHnn abo
Ma€ nepioanyHi 60ni AocTaTHbOI IHTEHCMBHOCTI,
O NPU3BOAATb 10 CKOPOYEHHS abo 3MiHW POBO-
4Oi aKTMBHOCTI.

4. He3anoBinbHUM (poOr): BiACYTHICTb MNOAIMNLWEHHS
ab0 BOHO HeaocTaTHE ANg 30iNblUEeHHS aKTUBHOC-
Ti, NOTPiGHEe onepaTUBHE BTPYYaHHS.

5. Wkany McNab BMKOPUCTOBYIOTb HE OKPEMO, a B
NoeAHaHHI 3 AeTalbHilWMMK KiNbKiICHUMW LKana-
MW, Hanpuknag, BALL.

CTtaTUCTMYHMM aHani3. AHani3 OTpUMaHUX AaHWX
NpPOBOAMN 3a ONOMOrO0 METO/IB OMMCOBOI Ta aHai-
TUYHOI 6iocTaTUCTUKKM. KinbKiCHI NOKa3HMKKM NpeacTas-
NeHi y BUnsiai cepeaHboro apuPpMeTMYHOro 3Ha4YEHHS ¢
CTaHAapPTHOI NOXMBKK (M £ m). BenuunHy nikyBanbHOro
edeKTy po3paxoByBanu 3a metogom Cohen (d), a noro
BipOrigHiCTb — 3a JONoMorot Kputepito CTbioieHTa 41s
noB’a3aHmx BUGIPOK. 3HaveHHs p < 0,05 (< 5 %) BBa-
anu KPUTUYHO 3HaYyLWKUM A4S BCix BUaiB aHanizy [10].

Pe3ynbraTtn Ta 06roBOpEeHHA

HeBponoriyHnMM crtaH XBOPWUX A0 NiKyBaHHA 6yB
Pi3HUM.

PagukynspHuim cuHapom ouiHosnn 3a BALL; y na-
LieHTiB rpynu | uem nokasHuk ctaHosus (5,20 + 0,62)
6ana, y xgopux rpynu Il — (7,24 = 0,93) 6ana. Jliom-
6anria y xsopux rpynu | 6yna OCHOBHWUM BWSBOM
((6,40 £ 0,83) 6ana 3a BALL) Ha BigmiHy Big Il rpynn
(Tabnuug).

Y rpyni Il 3a HasiBHOCTI NulIE CUMNTOMATUYHUX
NPOTPYy3i 3acTocoByBaNN Na3epHEe HaBaHTaXEeHHSN
Ha aucku Big L2 go L5 6nmn3bko 880 [k, a 3a Ha-
ABHOCTI FpuKi AuMcKa L5—S1 — 6nu3bko 700 [k,
OCKiflbKM 06’€EM LLbOro AMCKA MEHLIWH, HiXK iHLWKX gncC-
KiB, y pasi rpvxi MX/[, L2-L5 — 850 /1K, 3a HasiBHOCTI
rpvKi aucka L5-S1 — 750 [x.
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Tab6Aaunu4

Pe3yAbTATU NYHKLUINHOT AQ3€PHOT MIKPOAUCKEKTOMIT 30AEXHO Bip iHTEHCUBHOCTI GOABOBOrO CUHAPOMY 3a BALL

IHTeHcUBHicTb 6onto 3a BALL

XapakTep 6010 lpyna KinbKicTb naujieHTiB Cohen’sd
[o nikyBaHHSA Yepes TxkaeHb Yepes micsiub

| 410 5,20 £ 0,62 6,30 £ 0,76 4,40+1,43 -0,04
PagukynapHum

Il 120 7,20 +£0,93 7,80 +1,45 5,70 £ 0,87 -0,15

| 410 6,40 £ 0,83 7,60 +1,24 4,20+ 0,76 -0,14*
TNiombanris

Il 120 4,65+1,43 6,30 £ 0,95 3,90 +1,24 -0,05

lMpumitka. Cohen’s d po3paxoByBanu 4epe3 rnopiBHHHS M04aTKOBOI IHTEHCUBHOCTI 60110 3 MOKa3HMKOM Yepe3 MicsLib; * cTaTucTuiHa

3HauvyLWicTb NiKyBa/ibHOro egekty (p < 0,05).
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PUCYHOK. PO3MoAIA MALIEHTIB 3Q PE3YALTATAMU AIKYBAHHST 34 LUKAAOKO McNab

[aHi Tabnuui ceigyatb Npo Te, WO B NauieHTIB Mno-
XWSI0r0 BiKy BNPOAOBXK NepLlioro TuxHA nicng MM
60/1bOBUI CUHAPOM Aello 36ibliyBaBcs, WO MNOsiC-
HIOETbCS aCENTUYHOIO 3anasibHOK pPeaKLiE TKaHWH,
o oto4yotb MX/. Yepes 30 ai6 3ananbHa peakuis
perpecyBasna B cepegHboMy Ha 2 6anu, ane 6inb 6yB
iHTeHcuBHMM. Lle ctocyBanocs K nombanrii, Tak
i paguKynapHoro 6o0nt0. IMOBIpHO, Le NoB’A3aHe 3
MEHLLOK €NaCTUYHICTIO Ta MEHLWIOK CXWbHICTIO A0
penapauii B MaLjieHTiB MOXWMNOro BiKy. 3a AaHWMK
6araTtbOX HayKOBWX OOCNIOXEHb, Y NaLiEHTIB MOJO-
[IOro " cepefHboro BiKy Yyepes Micsaub nicng MM
paguKynspHui 6inb i BUABM ntoMb6anrii 3Ha4yHO 3MeH-
wytoTbes. OgHaK Le He MOXKe 6yTU NPOTUNOKa3aHHAM
ansa nposeaeHHs MJIM y nauieHTiB NOXWIOro BiKY,
OCKiflbKM Yepe3 3 MiCc CTaH nauieHTiB 3Ha4YHO nonin-
LIMBCSH, NPO WO cBigYaTb pe3ysbTaTtv OLiHIOBaHHS 3a
wKanoto McNab (p1cyHOK).

BukoHaHHsa UM € edeKTUBHIlWMM Yy nauieH-
TiB cepeaHboro BiKy (< 50 pokKiB), Npo WO cBigyYaTb
[aHi, oTpMMaHi iHWKUMK gocnigHukamu [4, 9]. OgHak
€ BEeJIMKa KiNbKIiCTb MaLi€HTIB MOXWUIOr0 BiKY, B AKX
HEBrOMOHHMM BiNlb y NOMEPEKY He NiaAacETbCa KOHCEpP-
BaTMBHMM MeTodaM NikyBaHHA. Metoa MJIM/[ moxe
NONIMNWKTKN AKICTb MUTTH TaKMUX XBOpKUX. [esiKi aBTopH
Hamaranuca 3’acyBaTu Pi3HULID 3a edEKTUBHICTIO
MNJIMA y nauieHTiB Bikom 4o 45 pokiB i nicng 45 pokis

- 2025, N3 —4

[10]. He BUSIBNEHO CYTTEBOI PI3HWLI MiX LMMU TPY-
namun. OgHaK Le CToCyBanocs NalieHTiB cepeaHboro
BiKy. Y HallOMy AOCNIIKEHHI nepeBaKanu XBopi no-
XWI0ro BiKy. He3Bakatoum Ha ue, pesynbratv 6ynm
NO3UTUBHMMU 3aBASKW NpaBWIbHOMY Big6opy naui-
€HTIB | 3MEHLLEHHIO MPOMEHEBOIO HaBaHTAXKEHHSA Ha
MX[ no 800 K. Y XBOPUX NMOXMNOr0 BiKY OAyXKaHHS
TPpMBaE [OBLUE, HiXK Y NALiEHTIB cepeaHboro BiKy, WO
MOSICHIOETLCS MEHLLOK €N1aCTUYHICTIO TKAHUHW AMCKa
i BHUIKEHHAM penapaTUBHUX MPOLECIB.

TaknM YMHOM, HE3BaXKaloum Ha Te, Lo pe3ynbraTu
MM y nauieHTiB NOXMnoro BiKY AeWo ripLui, HiX y
nawieHTiB MOMOAOM0 i CepeaHboro BiKy, NPOBEAEHHS
iM TaKoi onepaLii [O0UiNbHE, OCKINbKKU iHWI MEeToau
NiKyBaHHA a1 HUX He edeKTMBHI. He3agoBinbHi pe-
3yNbTaTh NOSICHIOBANIUCS HE TEXHIYHUMM MOMUIKaMK, a
HenpaBWbHMM BigGOPOM MaLiEHTIB AN1s NPOBEAEHHS
naMAa.

BUCHOBKHM

TuM4yacoBe MOripLIEHHS CTaHy NaUiEHTIB MOXMO-
ro BiKy npotarom micsausa nicna MJIM nosicHOeTbCA
acenTUYHUM 3ananeHHsIM TKaHUWH, Wo otoudytoTb MX/,
3MEHILEHHSAM €eNacTUYHOCTI TKaHUHU W 3HMKEHHAM
CXWMNbHOCTI 10 penapalLiii.

Mpn KOpeKTHOMY BiAGOPI NaLiEHTIB MOXUIOrO BiKy
MNJIM moxe 6yt A0CTaTHbO eDEKTUBHOLO.
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KoHoniKTy iHTepeciB HEMAE.
®diHaHcyBaHHs. [ocnigxeHHs He 6y/10 CTOHCOPOBAaHO.

ETnyHi cTtaHgapTH. Yci npouenypu, BUKOHaHI nawuieHTam rig Yac AOCAiAXXEeHHS, BiANoBigatoTb ETMMHUM CTaHgapTam
IHCTUTYLIMHUX | HaLiOHaIbHUX ETUYHUX KOMITETIB, @ TaKox [enbCiHCbKir geknapadii 1964 p. Ta ni3Hiwmm nonpaBkam abo
aHasaoriYHNM eTMYHUM cTaHgapTam.

lpoiHpopmoBaHa 3roja. Big KoXHoOro natjieHTa oTpuMaHa iHpopMoBaHa 3roja.
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M.O. ZORIN

Dnipro State Medical University

Puncture laser microdiscectomy in elderly patients
with protrusions and hernias of the lumbar spine

Degenerative spinal lesions predominantly occur in elderly individuals. Surgical treatment options for elderly
patients are significantly limited. However, in the presence of intervertebral protrusions or hernias accompanied
by both lumbalgia and radiculopathy, puncture laser microdiscectomy may be effective even after prolonged
comprehensive conservative treatment.

Objective — to improve the results of puncture laser microdiscectomy (PLMD) in elderly patients with protrusions
and hernias of the lumbar spine.

Materials and methods. The study was conducted at the Endoscopic Neurosurgery Medical Center in Dnipro,
Ukraine. The study included 530 patients aged 50 to 72 years, with an average age of (68.6 + 5.63) years. There were
260 men and 270 women. The patients were divided into two groups: in group |, patients underwent PLMD of one or, if
necessary, two intervertebral discs (IVDs) for disc protrusions (n = 410); in group Il PLMD was performed VD with hernia
(120 patients). Inclusion criteria comprised age over 50 years, the affected discs retained hydrophilicity and sufficient
disc height (not less than 2/3 of the norm), the sagittal size of the hernia did not exceed 6 mm, there was no ossifying
ligamentosis, no degenerative stenosis of the spinal canal, and no spondylolisthesis. Protrusions ranging in size from
3 to 5 mm were taken into account. Pain syndrome was determined before the operation and over 4 week-period
according to the VAS scale. The effectiveness of the procedure 3 months postoperatively was evaluated using the
McNab scale.

Results and discussion. In elderly patients, pain slightly increased during the first week after PLMD, which is
explained by the aseptic inflammatory reaction of the tissues surrounding the IVD. By the end of the month, the
inflammatory reaction regresses, but pain remained at a relatively high level. This phenomenon is likely associated with
reduced fissue elasticity and diminished reparative capacity in elderly patients. But affer 3 months, the condition of such
patients improved significantly, as evidenced by the results of our examination with assessment on the McNab scale.

Conclusions. Temporary deterioration in the condition of elderly patients within the first month after PLMD can
be aftributed to aseptic inflammation of the tissues surrounding the intervertebral disc, reduced tissue elasticity, and
diminished reparative capacity.

Keywords: puncture laser microdiscectomy, protrusions and hernias of the lumbar spine, advanced age.

AAS UNTYBAHHA

4 3opiH MO. MyHKUiNHO AQ3epHA MIKPOAMCKEKTOMIS B MALJEHTIB MOXMAOTO BiKy 3 MPOTPYS3IiSIMU T TPMKAMM MOMEPEKOBOTO BIAAIAY XPebTa. YKPAIHCHKMI HEBPOAOTYHUI
SKYPHOA. 2025;3-4:31-34. doi: 10.30978/UNJ2025-3-4-31.
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O.A. AAHNNAOB', O.B. LLIYABIA?

{5 TAY «BCeyKpaAiHCbKUIN LLEHTD MATEPUHCTBA TA AUTUHCTBA

' (] HAMH Ykpainu», Kuis
N
>

2BiAOLLEPKIBCBKMIA LIEHTP KOMMNAEKCHOT peabiAiTaLi
ANS1 OCIB 3 IHBOAIAHICTIO «LLlaHe», Biana Liepksa

KomMmnAekcHe AiKYBOHHSA TYHEAbHUX HEBPOMNATIN

Y AiTeU, XBOPpUX HO AUTSAYUN LLepeOpPaAbHUNNA

NAPAAIY, i3 AedopmMalismum CTonu

TO KOHTPOKTYPOMMU CYTrAOGiB

TyHEeAbHQ HEBPONMATIS B AITEN, XBOPUX HO AUTSHMIN LIepeBPAAbHNIA MAPAAIY (AL, € HOMMEHLL BUBYEHVM YCKAQA-
HEHHSIM, Ha sike NpUNoade 23—40 % Bia, YCiX 30XBOPIOBAHb NepudepinHOi HEPBOBOT CUCTEMU. 30 AOHUMN AITEPATYPU,
4ACTOTA HEBPOMATIN HKHIX KIHLLIBOK KOAMBAETLCS Bial 66 A0 80 %, BEPXHIX KiHLIBOK — 12—20 %. € notpeba B po3po0L|
AIQrHOCTUYHKIX KPUTEPIIB, AAEKBATHMX METOAIB AiIKYBAHHST HEBPOMATIN | BUBHOYEHHI IXHbOT €DEKTMBHOCTI.

Meta po6otTn — PO3POBUTK AIATHOCTUYHI KPUTEPIT TA METOAMKM KOMMAEKCHOTO AiKYBAHHST TYHEABHUX HEBPO-
NATiN Y AITEN, XBOPUX HO AUTSIHMIA LLEPEOPAABHIA MAPAAIY, BU3HAYUT MOKA3AHHST AO KOHCEPBATMBHOTO M XipypRriYHOro
AIKYBOHHST TYHEABHWX HEBPOMATIN.

Marepiaau Ta MeToAWn. [POaHAAIBOBAHO PE3YABTATU AIKYBOHHST 27 NALEHTIB i3 AL, YCKAQAHEHUM TYHEABHMM
HesponarTiamu (7 ocib i3 TeTpanapesom, 20 — i3 aAunAerieto). MPOoAIKOBAHO 14 BEPXHIX KIHLIBOK | 54 HVKHIX KIHLLIBKM.
MALEHT MOAM MOPYLUEHHST M'930BOTO TOHYCY Y BUMASIAI PEPAEKTOPHOIO TOHIYHOTO HAMPY)KEHHST TA CMACTUYHOCTI,
AedopMaLLi CTOM | KOHTPAKTYPW CYTAOBIB. 3OAEXKHO Bip METOAY AiKyBOHHS MALLIEHTIB PO3MOAIAVMAM HA ABI TPYMIN: OCHOBHY
(N =14) i KOHTPOABLHY (N = 13). 30CTOCOBYBOAM KAIHIYHI TQ IHCTRYMEHTOABHI METOAM AIQTHOCTUKU.

Pe3yAbTaTU TO OGroBOPEHHS. AAS BUSHOYEHHST TAKTUKM AiKYBOHHST PO3POBAEHO AIQrHOCTUYHI KpuTepii Ta npo-
BEAEHE KOMMAEKCHE AiKyBAHHSI TYHEABHWX HEBPOMATIN Y AiTen, xBopux Ha ALIM: ABOETAnHEe BBEAEHHST HEMPOTOKCUHY
B NOEAHAHHI 3 KOAQreHOM, TPOMHVM AO HEPBOBOI TKAHMHW. Y TSHKKMX GOPMOAX MATOAOTI 3ACTOCOBYBOAM XipYpridHE AiKy-
BAHHS (GACLOTOMISI, 30OBHILLHIN HEBPOAI3).

BUCHOBKMW. [1pn AIQrHOCTULL TYHEABHMX HEBPOMNATIN Y AiTen, XBopKX HA AL, NpiopUTeTHUMK € IHCTPYMEHTOAbHI
MeToAM. TAKTUKA KOMMIAEKCHOTO AiKYBAHHS TYHEABHWX HEBPOMATIM 3AAEXKUTD Bia CTAA|T HEBPONATIH, LUBUAKOCTI MOLUMPEH-
Hs1 30YAYKEHHS TA MOKA3HMKIB CYyOdACLIAABHOIO TUCKY.

KAKO4OBiI CAOBQ: AITU, AUTIHUN LIEPEOPAABHNM NAPCAAIY, OPTOMEAS, HEBPOMNATIS, HEMPOTOKCUH, KOAQTEH.

YHEeNlbHa HeBponartia B AiTen, XBOPUX Ha AUTSYUN

LepebpanbHuin napaniy (ALIM), € HanmeHwWw BUBYe-
HUM YCKNagHEHHSM, Ha aKe npunagae 23—40 % Big
yCiX 3axBoptoBaHb NepudepinHoi HepBOBOI CUCTEMU
[4, B]. 3a gaHumun niTepaTypu, 4YacToTa HeBponartin
HUXHIX KiHLIBOK cTaHOBUTb 65—80 %, BEPXHiX KiHLLi-
BOK — 12—20 % [8].

KniHika Ta pgiarHoCTMKa TyHeNnbHWUX HeBponartin
onucaHi B poboTax 6aratbox asTopiB [11, 17], ane
AK ycknagHeHHs [LIM, nos’a3aHe 3 agedopmauis-
MW KiHLIIBOK, KOHTpaKTypamu cyrno6is, Ls naToforis

O1pUMaHO * Receiv OnybAikoBaHO ¢ Published 29.07.2025

BMBYEHa HeOoCcTaTHbOo. He po3pobneHi YiTKi giarHoc-
TUYHI KpUTEpIi AN KOHCEPBATMBHOIO Ta XipypriyHoro
NiKyBaHHS.

HeMpoTOKCHH € OAHMM i3 NpenapariB, AKUK 3aCTo-
COBYIOTb A/19 NOAONAHHSA cnacTukuy B aiten [9, 10, 13],
ane Bi[ICYTHICTb AndepeHLinoBaHOro nigxoay npu 3a-
CTOCyBaHHI npenapaTy 6e3 ypaxyBaHHA QyHLUioOHasb-
HMX 0COG/MBOCTEN M'A3iB, 06’eAHaHMX y MiodacLi-
anbHi NaHUIOrK, He 4ae 3MOrn JOCATTU TPMBASIOro Kili-
HiYHOro edeKTty. HegoctaTtHbO BUBYEHO NiKyBaNlbHUM
ePeKT KOMMNEKCHOro 3acToCyBaHHSI HEMPOTOKCUHY
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B MOEAHaHHI 3 npenapaTtamu, siKi CTUMYNIOTb pere-
HepaLlito HEPBOBOI TKAHWHW NMPU TyHENbHIA KOMMpe-
CiHO-iLleMIiYHIN HeBponaTil.

[Ons ycyHeHHss 601bOBOro CUHAPOMY, 3MEHLIEH-
HS CMACTUKM M’Q3iB | KOPEKLii KOHTpaKTyp cyrno6is
4acTo 3aCTOCOBYOTb OpToneanyHe nikyBaHHa [7]. Oa-
HaK KOMMPECis MaTOrHOMOHIYHO 3Hauywoi AiNSAHKK
(y micui npoxomeHHs HepBa) FincoBOl MOB’'A3KOI0
NPU3BOAWTL A0 MIACUAEHHS iWeMil M SKUX TKaHWH i
nporpecyBaHHs NaToNOriYHOro npouecy.

XipypriyHe nikyBaHHS TyHeNbHWX HeBponarTin 3a-
CTOCOBYIOTb MpPU TSXKKKMX dopMax 3axBOPKOBaHHS [2,
3, 14], ane npuv UbOMY HE BPaxOBYKOTb MOPYLIEH-
HA M’30BOr0 TOHYCY, MOKa3HWKK cybdacuianbHOro
TUCKY W eneKkTpoHenpomiorpadii. Tomy € notpeba
B pPO3p0o6Li AiarHOCTUYHUX KPUTEPIiB, adeKBaTHMX
METOAiIB NiKyBaHHS HeBpoMaTif i BU3HAYEHHI iXHbOI
ePEeKTUBHOCTI.

MeTa po60Tn — pPo3pO6UTU AiarHOCTUYHI KpUTepii
Ta METOAMKM KOMMIEKCHOIO NiKyBaHHS TYHE/IbHUX He-
Bponartin y AiTen, XBopux Ha OUTAYUIN LepebpanbHUn
napaniy, BUSHaYNTU MOKa3aHHS 10 KOHCEePBaTMBHOIO
M XipypriYyHOro nikyBaHHS TYHENbHUX HEBpOMaTiN.

MaTtepianu Ta meToam

MpoaHanizoBaHo pe3ynbTaTu NiKyBaHHA 27 nalli-
eHTiB i3 LI, ycknagHeHMM TyHEeNbHUMUK HeBponari-
AaMK (7 ocib i3 TeTpanapesom, 20 i3 gunnerieto). Mpo-
NiKoBaHO 14 BepxHiX KiHLIBOK i 54 HUMHIX KiHLIBKH,
KOXHY 3 SIKMX OLiHIOBaANN SIK OKPEMWK KIiHIYHUIN BU-
nagoK. MNavuieHTn Manu NopyweHHa M'a30BOro TOHyCY
y BUrNAai pepneKToOpHOro TOHIYHOIO HamnpyXeHHs Ta
CNacTUYHOCTI, KEe CYNpPOBOMKYETbCA AedopMaLigamu
CTOM Ta KOHTpaKTypamu cyrnobiB (3a KnacuodikaLlieto
O. [daHwunoBa) [6]. Y Bcix nauieHTiB AiarHocTyBanu
TYHENbHUM CUHOPOM Y Pi3HUX aHATOMIYHUX AiNTHKaX.
3anexHo Bia mMeToay NiKyBaHHA MauieHTiB po3nogi-
NWNK Ha ABI rpynu: ocHOBHY — 14 nauieHTiB (34 Bu-
nagKku) i KOHTponbHy — 13 nauieHTiB (34 BUNagKm).

3anexHo Big BMAY NOPYLWEHHS M'A30BOr0 TOHYCY
Ta cTafil TYyHeNnbHOI HeBponaTii KOXHY rpyny noainuam
Ha OBi niarpynu.

OcHoBHa rpyna: nigrpyna A — 20 Bunagkis (no-
PYLIEHHS M'930BOr0 TOHYCY Y BUrNSAai pedpreKTopHOro
TOHIYHOrO Hanpy)XeHHs, HeBponartia | crtaaii). 3acTo-
COBYBa/lM KOHCEpPBATMBHE NliKyBaHHS 3 ABOETanHUM
BBEAEHHSAM HEMPOTOKCUHY B MOEAHAHHI i3 BUKOPUC-
TaHHAM KonareHy. MNigrpyna b — 14 Bunagkis (no-
PYLIEHHS M’A30BOr0 TOHYCY Yy BWUINSAi CNaCTUYHOCTI,
HeBponaria [l—IIl ctaaii). 3acTocoByBann KoHcepBa-
TUBHE JliKyBaHHS 3 ABOETaNHWM BBEOEHHAM HENpo-
TOKCWMHY Ta KonareHy B MO€EAHaHHI i3 CeNneKTUBHO
dacuioToMie0 Ta 30BHILLIHIM HEBPOI30OM.

KoHTponbHa rpyna: nigrpyna A — 18 Bunaakis
(pedneKTopHe TOHIYHE Hanpy*KeHHs, HeBponaria | cTa-
[ii). 3acTocoByBanu KOHCepBATUBHE NiKyBaHHSA 3a Kna-
cuyHolo Metoamkoto. lMigrpyna b — 16 Bunagkis (no-
PYLEHHS M'AI30BOr0 TOHYCY Y BUINSAi CNacTUYHOCTI, He-
Bponartis lI—IIl ctagii). 3acTocoByBan1 KoHcepBaTUBHE

NiKyBaHHS 3 ABOETANHNM BBEAEHHSAM HENPOTOKCHHY B
NOEAHAHHI i3 BUKOPUCTAHHAM KOnareHy.
AHani3 601b0BOro CUHAPOMY B ANHAMILi NPOBOAMK-
1 3a UMdPOoBOLO oLiHoBanbHO WKanot (NRS) [7]:
= 0—3 6anu — BiACYTHICTb 60110 ab0 clnabKui 6inb,
O Mano Typoye;
= 4—6 6aniB — 6inb NoOMipHM abo cepenHbOoro
CTYNEeHs iIHTEHCUBHOCTI;
= 7—10 6aniB — 6ifb CUIbHOI IHTEHCUMBHOCTI.

[ns aiarHOCTMKK TYHENbHOro CUHAPOMY NPOBOAM-
I NPOBOKALiMHI TECTH.

TecT TiHens — npu NepKycii Hag NPOEKLED He-
pBa 3'9BNS€ETbCA 6inb a6o NapacTesii B AiNAHLI Npo-
XOMXKEHHS HepBa.

EneBauiHWM TECT — Yy NOJSIOXKEHHI JIeKauun noyep-
rOBO MacUBHO MiAHIMAOTLCA HUMKHI KiHLiBKX Ha OAHY
XBUWHY Ha OAHY XBUAWHY Ha OAHY XBUAKHY. YHACNigoK
HaTSXKIHHA HEpPBa 1 3MEHLLEHHS TigpOCTaTUYHOro TUC-
Ky B apTepiax KiHLiBOK MNOPYLIYETbCS KpOBOMNOCTa4yaH-
HS1 HEPBIB, BUHUKAIOTb GiNlb | NapacTesii.

Tect daniHa — npu nacuMBHIN dneKkcii KucTi
YTPUMYIOTb MOSIOXEHHS MPOTArOM OAHIET XBUMHM,
3'aBNSIETbCA NapacTe3isa B AiNsdHLi iHHepBaLii HepBa.

[Ns OUiHKK cnacTUKK B NauieHTIB i3 uepebpanb-
HMM napaniyem 3actocoByBanu Modified Ashworth
Scale, Ka gae 3Mory OLjiHUTK CUy CrPOTMBY M’'A3IB
nacMBHOMY PyXy B Cyrno6i 3i 3MiHHO LWBWUAKICTIO [6].

TAXKKICTb yparkeHHs, a TakoX pereHepaLiii HepBa
nicns nikyBaHHSA OLiHIOBaNM 3a AONOMOIO0 €NEeKTPOo-
Henpowmiorpadii (EHM).

Cragito po3BUTKY KOMMPECIMHO-iLLEMiIYHOT HEBpONa-
Tii (3 ornsay Ha eTiONOTit0, CNAacTUYHO-iLLEMiYHA) BU3HA-
Yyanu 3a Knacudikauieto H0. bepaiHbuw i P. ym6epe [11]:

= | cTagis — cy6’eKTUMBHI BiguyTTa (napacTeasii, 6inb),

AKi MUHaIOTb;

= |l cTapis — cCTinKi cy6’eKTUBHI BiguyTTs;
= |l cTapis — nopyLleHHs YyTANBOCTI;
= |V cTagis — CTiKi pyxoBi NOPYLIEHHS.

[Ns KOHTPOIO BBEAEHHSA npenapaTiB B aHaTOMiy-
HO 3Hau4ylli AINSHKM M OLHKKW CTaHy nepudepuyHmnx
HepBiB 3aCTOCOBYBanW anapaT Y/bTPa3BYKOBOI Aia-
rHOCTMKM Aloca (FNOHis) i3 NiHIMHWUM AaTYMKOM Yac-
ToTolo 5 MIL i NpoBOAMAM TPINIEKCHE OBCTEXEHHS
CYAMH HUXHIX KiHLiBOK.

Cyb6dacuianbHuii TUCK BMUMIpIOBanM 3a Kiacuu-
HOO iIHBa3MBHO METOAUKOIO i3 3aCTOCYBaHHAM NpU-
napgy Stryker Intra-Compartmenta Pressure Monitor
(CLWA) [B].

Y pocnigeHHs 3anydanu nauieHtie i3 AU,
YCKNaAHEHUM HeBponaTiaMK, i BuAyYanu aiten 6e3
HEeBPOJIOriYHOT NATONOrii, 3 KOHTPAKTyPaMmn NOCTTPaB-
MaTMYHOIO Ta BPOAXKEHOIO reHesy.

[ns cTaTUCTUYHOrO aHani3y BUKOPMUCTOBYBasU na-
KeT cTaTUCTUYHMX nporpam Stata 12.1. 3actocoBaHi
CTaTUCTUYHI METOAM BKa3aHi B NpUMITKax 40 Bigno-
BigHMX TabnuLpb.

JocnimpKeHHa npoBoanan BiANOBIAHO A0 NPUHLM-
niB fenbciHCbKOI Aeknapadii. MpoToKon AoCNiAKEHHS
CXBaNeHM eTU4YHOlO KoMicieto 1Y «BceykpaiHcbKui
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LEeHTp maTepuHcTBa Ta AuTMHcTBAa HAMH YKpaiHu».
Ha npoBeneHHs gocnigKeHb oTpuMaHa iHpopmoBaHa
nMCbMOBA 3roja NaLlieHTIB.

Pesynbratn

Micns 06CTEXKEHHSA BUSIBNEHO, WO CTYMNiHb MEXaHIYy-
HOr0 BPaKEeHHS HEPBIB 3a/IE€XUTb Bi BUAY CNACTUKMU,
nedopmalLir KiHLIBOK, KOHTPaKTyp cyrnob6is y aiten,
XxBopux Ha AL, uo npM3BoanTb 40 3MEHLIEHHS dia-
MeTpa HEepPBOBOrO TYHEs, MOPYLWEHHS KPOBOTOKY M
PO3BUTKY iWlemii HepBOBOro crtoBOypa. YHacniaok
KoMnpecii HepBa BMHWKaOTb 60/1bOBUI CUHAPOM Ta
napacTtesii B 30Hi iHepBaLii. Ha Taxumx cTagiax na-
TOJIOMIYHOro npouecy BiabyBaloTbCA AereHepaTuB-
HO-AMUCTPOdIYHI 3MiHM HEpBa Ta 3HA4YHE 3MEHLUEHHS
LUBWMOKOCTI NOLWMPEHHS 36YAKEHHS B HbOMY.

M’a31 06’eaHaHi MixK cO6010 Ta YyTBOPIOOTb Miodac-
LianbHi naHutorn 3a knacudikauieto T. Maepca [6, 7].
Mpuv NiaBULLEHIN cnacTULLi BOHW 3anyy€eHi B CKIagHUN

Ta6aAanya 1

NaHUOr NaToNOrYHUX CUHEPTiN. TaK, KO HaTsKiHHA
Ta HanpyXeHHs NOLWMPIOTLCS NO 3aAHiN NOBEPXHE-
BiM | cnipanbHin NiHiaX, € BiporigHicTb GopMyBaHHSA
eKBiHycHOi gedopmadii ctonu. Mpu akTuBauii me-
puaiaHiB natepanbHoi Ta MMMOUHHOT PPOHTaNbHMX
NiHIN HUXKHIX KIHLIBOK MOXMBE GpOPMyBaHHS MI0CKO-
BaNbrycHoi aedopmallii cTon, 3rMHanbHWUX KOHTPAKTYp
KOJMIHHUX | 3rMHaNbHO-NPUBIAHUX KOHTPAKTYP KyNbLUO-
BUX cyrno6iB. PopMyBaHHS NaTONOrIYHUX CUHEPTIN MO
MiodacLjianbHWUX NaHLOrax NoBepPXHEBOI Ta MUOUHHOI
GPOHTaNbHUX NiHIN BEPXHbOI KiHLIBKM CIPUYMHSIE PU-
3UK YTBOPEHHS aaayKLiMHO-NPOHALLIMHOT KOHTPaKTypH
Nnie4YoBOro cyrno6a, 3rMHanbHOi KOHTPaKTYPU NiKTbO-
BOro cyrno6a, NpoHaLiMHOI KOHTPaKTypu Nepeanivys,
3rMHaNbHOI KOHTPAKTypu MPOMEHEBO-3amn iCTKOBOIO
cyrno6a, aaayKUiMHO-3rMHaNbHOI KOHTPaAKTypu nep-
LOro nanbus KNCTi. BUHUKHEHHS TyHENbHMX HEBpoNa-
TiN 3anexuTb Big Buay aedopmalin KiHUIBOK y AiTen,
xBopux Ha AL (tabn. 1).

B3aemo3aneXxHiCTb HeBponarTiv i AedopmMaLin KiHLIBOK y AiTen, xsopux Ha ALMN

MiodacuianbHi . KinbKicTb
® cu Bua nedopmadii TyHenbHa HeBponaris .
MepuaiaHu BUNajkKis
EkBiHycHa fedopmaluis CnacTM4yHO-TpaKLiMHO-iWeMiYHa HeBponarTis 5
EKBiHO-NNaHo-BanbrycHa gedopmadis MiXnanbueBux HepBiB (MeTaTap3anriga MopToHa)
EKBiHycHa fedopmalis A ) .
. y Aedopmal . CnacTuyHo-TpaKLinHo-illeMiyHa HeBponaTis
EKBiHO-BapycHa aedopmaduis . i )
. ) TEPMiHaNbHOI YaCTUHU IMMGOKOro ManorominKoBOro 4
EKBiHO-NNaHo-BanbrycHa gedopmallis . .
. HepBa (NepeaHin Tap3aabHUA CUHAPOM)
BapycHa gedopmalis
3agHa nosepxHeBa EKBiHycHa gedopmauis . . )
A . P L . Y Aedopmal ) CnacTnyHo-ilweMivyHa HeBponaris
Ta cnipanbHa niHii  EKBiHO-BapycHa aedopmauis . 3
. ) BE/IMKOrOMINIKOBOro HepBa (KaHan [pybepa)
EKBiHO-MnaHo-BanbrycHa gedpopmadisa
EKBiHycHa gedopmauis ) . )
IHY Aedopmay ) CnacTnyHo-iweMivyHa HeBponaris
EKBiHO-BapycHa fedopmalis ) . ) ) 3
. ) BEJIMKOIOMI/IKOBOro HepBa (MigKoMiHHa AiNSaHKa)
EKBiHO-NNnaHo-BanbrycHa gedopmadis
EKBiHycHa fedopmauis CnacTtu4yHo-illemMiyHa Ta3oBa HeBponartis a
EKBiHO-NNnaHo-BanbrycHa gedopmadis CilHMYHOrO HepBa
CnacTu4HO-TpaKLiMHO-illemMiYHa HeBponarTis
. CiAHWYHOrO HepBa
[nocKo-BanbrycHa fedopmallis ctonu . ) )
. CnacTnyHo-ileMivyHa HeBponaris 3arajabHoro 6
MpoHauinHa cTona ) )
MasiorominKoBoro Hepea (cuHapoM lNeHa— Ce3a—
bnoHaeHa—Banbtepa)
NaTepanbHa
Ta rMU6WHHa Mnocko-BanbrycHa aepopmais ctonn  CnacTMHHO-TPaKLiMHO-ilLeMiYHa HeBponarTis 5
dbpoHTanbHa niHis  [POHAaLliiiHa cTona nifLWKipHOro HepBa
[nocko-BanbrycHa gedopmadiis cronu CnacTuM4yHO-TpaKLUiMHO-ileMiYHa HeBponaris 6
[MpoHauiHa cTona BEJIMKOrOMISIKOBOro HepBa (Tap3asbHUI KaHan)
[nocko-BanbrycHa gedopmaliis cronu CnactuyHo-iluemMiyHa HeBponaTis npucepeaHboro 6
MpoHauiHa cTona niJoWoOBHOro HepBa
[loBepxHeBa A ) .
- , CnacTMyHo-TpaKLUinHOo-illeMiYHa HeBponaris
dpoHTanbHa niHia  I’'aTkoBa cTona ) 2
. BE/IMKOrOMIZIKOBOro HepBa
HUMKHbBOT KiHLIBKM
CnacTu4HoO-TpaKLiMHO-illemMiYHa HeBponarTis
CnactuyHa pyka ) 2
MosepxHesa NiKTbOBOro HepBa
Ta rMUWOUHHa CnacTtu4yHo-illemMiyHa HeBponaTis cepeiMHHOro HepBa
S CnactuyHa pyka . 4
GpoHTaNbHI NiHii (KapnanbHWIM KaHan)
BEPXHLOI KIHUIBKA CnacTtuyHo-ilemiyHa HeBponaris
CnactuyHa pyka 1

M’A130BO-LIKIPHOIro HepBa
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KoHcepBaTuBHUI | XipypriyHNA MEHEIIKMEHT

CKeneTHi M'31 po3ainsatoTb Ha ABI GYHKLiOHaNbHI
rpynu: noctypanbHi Ta ¢asunyHi. MNepwa rpyna nepe-
BaKHO MIATPUMYE TiIO MPOTU CUAK TSXKIHHA, YypiB-
HOBa)Xye Ta [Jonomarae 36epiratu 6anaHc y BCiX
naouMHax. BoHn € KOPOTKMMK, MAacMBHUMK, MatOTb
BEJIMKY MOLLY MNPUKPINAEHHS, 34aTHi 40 TpMBanoro
CKOpPOYEHHS. PeTpaKuisa nocTypanbHUX M'A3iB Npu-
3BOAMTb 0 POPMYBaAHHSA KOHTPAKTYp Cyrno6is. Tomy
Ha nepLuoMy eTani NikyBaHHSA 3aCTOCOBYBa/i BBEIEH-
HS HEMPOTOKCUHY M KonareHy, TPOMHOro Ao mM’s30BOi
TKaHWHMK, Y MOCTypasibHi M'3M B3[0BX YCbOro Mio-
dacuianbHoro naHutora [7]. ®as3nyHi M’931 € AOBIU-
MKW, MaloTb GOpPMy BepeTeHa Ta AOCWUTb Many MaoLLy
dikcaujii cyxoxmnnkom. BoHun € By3bKo audepeHLi-
MOBaHUMK 3a QYHKLIAMMK, PO3paxoBaHi Ha KOPOTKO-
yacHy dasnyHy fito, 6inbLlo0 Mipot 6epyTb yd4acTb y
popMyBaHHI aedopmaLiin KUCTi Ta CTOMNWU 1 YTBOPEHHI
TYHENbHUX CUHOPOMIB.

TabAauvuga 2

Ha ppyromy etani nikyBaHHs (4epe3 8—10 mic
nicna optoneamMyHoi KopeKuii Ta peabinitauii) npo-
BOAMAN NOBTOPHE BBEAEHHS HEMPOTOKCUHY Y das3nyHi
M'a3n. MeToamMKa 3acToCyBaHHSA NOKaNbHUX iH' EKLIN
GOTYNOTOKCMHY AAa€ 3MOry BM/IMHYTM Ha CMacTUKY
M'A3iB, IKka € MPUYNHOI BUHUKHEHHS aedopmallin
KiHUIBOK i TyHenbHOi HeBponaTii. HeMpOTOKCKMH no-
€HYETbCS 3 PEe4YOBMHAMM, WO CTUMYSIOIOTb pereHe-
paLito HepBOBOi TKaHWHM [7]. [lo3a He nepeBuLlyBana
30 O /kr macu Tina, MakcumasnbHa 1o3a — 1500 O/1
ANs nigniTkie. BHyTPiWHbOM'A30BI iH €KLiT npoBoAn-
M ronko 22G x 32 MMm. [onky BBOAUAW Mg KyTOM
90°. lNpK BMKOHAHHI iH'EKLiIM B aHATOMI4YHO CKNadHi
JiINSHKW 3aCTOCOBYBa/IM YNbTPa3BYKOBUM KOHTPOJ/b
(tabn. 2).

Yepes TMxaeHb nicna Tepanii cnacTMYHOCTI NPoBO-
avnun diziotepaneBTUYHE NiKyBaHHS (eneKkTpodopes i3
nigasoto, rigpoKopPTU30HOM, aMMinyabc, NOCTiI30OMET-
pU4Ha penakcauis, nikyBanbHa i3KynbTypa, Macax)

AOKaOAI3aLis iH €KL HEUPOTOKCUHY AAS NALIEHTIB, XBopux HA AU, 3 pisHMMU BUAQMU TYHE AbHUX

HeBponarin i Aepopmadin

TyHenbHa HeBponaris

..... M’a3u-MileHi, ki 6epyTb y4acTb
y ¢opmMyBaHHi NaToNOriYHUX CUHEPTiN

[lo3a HEMPOTOKCUHY

EkBiHycHa fedopmaluis m. gastrocnemius caput lateralis et medialis 100
CnacTUYHO-TPaKLiMHO- - - -
[luemiHa Hesponaris EKBiHO-MnaHo-BanbrycHa mf ibularis brevis 50
MiKManbLeBuX HepBis nedbopMaLli m. fibularis longus 50
m. gastrocnemius caput laterali 50
EkBiHycHa fedopmauis m. gastrocnemius caput lateralis et medialis 100
EKBiHO-BapycHa m. gastrocnemius caput medialis 50
CnacTnyHo-TpaKLiiHo- Aedopmallis m. tibialis posterior 50
ilemivyHa HeBponaris ¢ . t mediali 50
TEPMIHANILHOT YaCTUHMN BapycHa aedopMaLys m. g_a; rocnemius caput medialis
m. tibialis posterior 50
rMMBGOKOro
MasiorominKkoBoro Hepsa . m. fibularis brevis 50
EKBiHO-nnaHo-BanbrycHa ) .
edbopMaLs m. fibularis longus 50
A pmatl m. gastrocnemius caput lateralis 50
m. gastrocnemius caput lateralis et medialis 100
EKBiHycHa fedopmauis m.flexor digitorum longu 25
m. flexor hallucis longus 25
CnactuyHo-ilweMivyHa m. gastrocnemius caput medialis 50
HeBponaTtisi BeNMKo- ExBiHO-BapycHa m. tibialis posterior 50
rOMIfIKOBOrO HepBa (KaHan pedopmaluin m. flexor digitorum longus 25
IpyGepa) m. flexor hallucis longus 25
EKBiHO-MNaHo-BanbrycHa m.fibularis brevis 50
ebopmaLLis Y m. fibularis longus 50
A pmau m.g astrocnemius caput lateralis 50
CnacTM4HO-TpaKLinHO-
iweMiyHa HeBponaria M'sTKOBA CTona m. tibialis anterior 50
BEJ/IMKOrOMI/IKOBOro HepBa m. peroneus tertius 50
(kaHan lpybepa).
EkBiHycHa gedopmauis m.gastrocnemius caput lateralis et medialis 100
CnacTuyHo-iLeMivyHa EKBiHO-BapycHa m. gastrocnemius caput medialis 50
HeBponaris BEINKO- nedopmaldlis m. tibialis posterior 50
rOMiNKOBOrO HepBa
) ; b . m. fibularis brevis 50
(nigKoniHHa sMKa) EKBiHO-MNaHo-BanbrycHa ) .
ebopMmaLLis m. fibularis longus 50
A m. gastrocnemius caput lateralis 50
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3aKIHYEHHS1 TABA. 2

TyHenbHa HeBponartisa

M’a3n-milleHi, aKi 6epyTb y4acTb
y dopmyBaHHi NaTonoriyHUX CUHEepPrin

[lo3a HEMPOTOKCUHY

CnacTtu4yHO-TpaKLiMHO-

ilemiyHa HeBponaris , m. tibialis anterior 50
. [T'aTkoBa cTona .
BE/IMKOrOMINIKOBOro HepBa m. peroneus tertius 50
(nigKoniHHa AMKa)
EKBiHycHa aedopMaLis m. gggtrocr'wemius caput lateralis et medialis 100
m. piriformis 100
CnacTtnyHo-iwemivHa
TasoBa HeBponaris m. fibularis brevis 50
CiHWMYHOrO HepBa ExBiHO-nnaHo-Banbrycha  m. fibularis longus 50
nedbopmallis m. gastrocnemius caput lateralis 50
m.piriformis 100
CnacTuyHO-TpaKLUiMHO-
iemiyHa Ta3oBa [nocko-BanbrycHa m.f ibularis brevis 50
HeBponaris cigHU4oro nedopmauis m. fibularis longus 50
HepBa
[nocko-BanbrycHa m. fibularis brevis 50
nedopmauis ctonu m. fibularis longus 50
CnacTtnyHo-iweMivyHa - - )
HeBponaTia 3arajbHOro MpoHaLliiiHa cTona m. ﬂbU/ar{S brevis 50
Ma/IOrOMINKOBOrO HEPBA (3] aruHanbHoI0 m. fibularis longus . 50
KOHTPAKTYPOIO NANLLIE) m. flexor dlgltor.um brgv:s 25
m. flexor hallucis brevis 25
[nocKko-BanbrycHa m- f/:bulan:s brevis 50
nehopMaLlis CTonu m. flbulgrls longus 50
m. popliteus 50
CnacTuM4yHO-TpaKLUiMHO-
iluemiyHa Hesponarist m. fibularis brevis 50
nigLWKipHoro Hepea MpoHauinHa cTona m. fibularis longus 50
(3i 3rMHanbHO m.flexor digitorum brevis 25
KOHTPaKTypoto nanbLis) m. flexor hallucis brevis 25
m.popliteus 50
MnocKko-BanbrycHa m. fibularis brevis 50
CRacTUYHO-TPaKLLiiHHO- nedopmaltis ctonu m. fibularis longus 50
iwemivHa HesponarTis . ) m. fibularis brevis 50
BE/IMKOrOMINKOBOro Hepaa [1POHALliHa cTona (3 m. fibularis longus 50
(TapsanbHuit karxan) STMHANILHOIO KORTPAKTYROIO 1, o or digitorum brevis 25
naneuis) m. flexor hallucis brevis 25
MnocKko-BanbrycHa m. fibularis brevis 50
nedopmadis ctonu m. fibularis longus 50
CnacTuyHO-TpaKLiiHa ] ] -
HeBponarTia npucepeaHboro MpoHaLiiiHa cTona (3i m. fllbularlls brevis 50
nigowosHoro Hepsa 3rMHaNbHOIO0 KOHTPAKTYPOIO m. flbularls. angus . 50
) m. flexor digitorum brevis 25
nanbuis) m. flexor hallucis brevis 25
CnacTuyHa pyKa
CnacTuYHO-TpaKLinHO- (3rMHanbHa KOHTpPaKTypa  m. biceps brachii 50
iluemiyHa HeBponarTis JIIKTbOBOTO Cyrno6a, m. pronator teres 25
NiKTbOBOr0 HEpBa npoHaLlifHa KOHTpaKTypa m. pronator qvadratus 25
nepeanivys)
CnacTuyHa pyKa
(3rMHanbHa KOHTpaKTypa 25
CnacTuyHo-ieMiyHa npoMeHeBO-3an’acTkoBoro m. flexor digitorum superficialis
HeBponarTia cepeanHHOro  cyrno6a, nasblLiB KUCTI, mm. flexores antebrachii superficiales 50
HepBa. 3rMHaNbHO-NPUBIgHA m. adductor pollicis
KOHTPaKTypa nepLuoro 25
nanbus)
CnactuyHo-ilemivyHa Cnacmqﬂa pyra - m. subscapularis 50
HeBponaTis M’'130B0- (aaayKuiHO-NpOHaUifHa m. pectoralis major 100
- KOHTpaKTypa nne4oBoro L
LWKIpHOTO HepBa m. coracobrahialis 50

cyrno6a)
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Puc. 1. 3o0HQ kKoMrpecii 3aranbHOro MAAOroMiAKOBOIro HEPBA

A — MapKyBaHHS TOYOK iH €KLV Ta 30HW KOMMpPECIi 3ara/lbHOro MaJiorominikoBoro HepBa (G); b — Komnpemytodi CTPYKTypH HEPBOBOIO
cToB6ypa: 1 — CyXOXKMJIOK ABOro/10BOro M’si3a crerHa; 2 — obxigHa Ma/lorominikoBa 3B’s3Ka; 3 — 3araJibHui MaioroMiIkoB1i HepB;
4 — 6i4Ha HMKHS apTepis KosiHa; 5 — rosiBKa MaaorominKoBOI KICTKM.

Puc. 2. 30Ha KomApeCcii AikTbOBOro HepBa

A — MapKyBaHHS TOYOK iH'€KLiH i 30HM KoMrpecii nikTboBoro Hepsa (Y); b — KoMnpemytoyi CTPyKTyp1 HEPBOBOIo CTOBGYpa:
1 — NiKTbOBMI HEPB; 2 — NpuUcepeaHir HaaBUPOCTOK; 3 — cyro60Ba rifKa JIIKTboBOro HepBa; 4 — rM60KUA M'13-3rMHay nasibLyis.

Ta iH'EKLi KonareHy, TPOMHOro 10 HEPBOBOI TKAHWUHW.
KonareH € oCHOBHUM GifIKOM CMOAYy4HOI TKAHMHKU. Ha
KonareH | Tuny npunagae 80 %. BiH € OCHOBHWM CTPYK-
TYPHUM KOMMOHEHTOM 0BO0/IOHKM, WO OTOYYE My4KU He-
PBOBMX BOJIOKOH Y CKnagi nepudepuyHoro Hepaa. lNe-
pUHEBPIN 3abe3nedye NigTPUMKY Ta 3axMCT HEPBOBMX
BOJIOKOH, HaJla€ MiLIHOCTIi M enacTUYHOCTI HepBy. Tpu-
BaJie NopyLIEHHS M’A30BOr0 TOHYCY Y BUrMAAi CNacTUKK
np1M3BOANTb A0 NiABULLEHHS cybdacLianbHOro TUCKY Ta
PO3BUTKY TYHENIbHOI0 cMHAPOMY. Lie € oaHi€lo 3 MprymH
OereHepaTtMBHO-OUCTPOdIYHMX 3MiH Y NepudepryHmX

HepBax. Tomy 3actocyBaHHs npenapatis MD-Collagen
Neural (ITanist), OCHOBHOI Ail04OI0 PEYOBUHOK SKUX €
KonareH NpuWpOAHOro MOXOAXKEHHS Ta CyMyTHS peyo-
BMHa Colocynthis, cnpuse He nuile pereHepaldlii nepu-
HepBilo, a ¥ noninwye Tpodiky nepudepinHoro Hepaea.

lig KOHTpoONeM ynbTPa3BYKY BM3HaYann aHaToMiy-
Hi NOKyCW HEPBOBMKX CTOBOYPIB, SIKi 3a3HaBaIn KOMIM-
pecito. licna nonepeaHbOro MapKyBaHHs Tornorpadiy-
Hoi nokanisauii Hepa BBoguan MD-Collagen Neural
y NOEAHAHHI 3 PO34YNHOM 2 % NigoKaiHy 3 PO3PaxyHKyY
0,5 mn Ha 10 Kr macw Tina (puc. 1 1a 2).
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Ta6bAaumuyuga 3

MOKA3HUKN KAIHIKO-IHCTPYMEHTOABHMX METOAIB O6CTEXXEHHS B MiArpynax A

Mokasnuk lpyna Do nikyBanHs  Micns nikyBaHHs Avnamika P Effect Size
A (95 % A1) (Hedges)
OcHoBHa (n = 20) 47+12 1,740,2 3(0,55—5,45) 0,018* 0,78
BOnLoB KoHTponbHa (n = 18) 50+1,4 30+0,3 2(-0,91—4,91) 0,171 0,47
CUHAPOM
p (0-K) 0,871 0,001*
. OcHoBHa (n = 20) 1,9+0,1 09+0,3 1(0,36—1,64) 0,003* 1,0
OuiHKa cnacTuku
3a Ashworth KoHTponbHa (n = 18) 1,8+0,2 1,6+0,2 0,2 (-0,37—0,77) 0,484 0,24
Scale p (0-K) 0,647 0,065
LWBuakicTb OcHoBHa (n = 20) 34,5105 39,5+1,6 5(1,62—8,38) 0,005* 0,95
OLMPEHHA KoHTponbHa (n=18)  32,2+0,6 324+14  02(-289—329) 0,896 0,04
36yAKEHHS,
m/c p (0-K) 0,005* 0,002*
OcHoBHa (n = 20) 17,5+1,3 125+1,1 5(1,57—8,43) 0,005% 0,93
Toz'cﬁfacu'a”"“”“ KouTponbHa (n = 18) 16,4 + 1,2 163+1,2 01(-335—355) 0,953 0,02
p (0-K) 0,540 0,025*

lNpumiTKa. P — oLiHKa BipOrigHOCTi pi3HmUi B AMHaMiLi 3a Kputepiem BinKoKcoHa (* pisHnus ctatuctmyHo 3Hadvywa (p < 0,05)); p (0-K) —
OUiHKa BIipOrigHOCTI Pi3HUL Mix rpyrnamu (OCHOBHa-KOHTPOJIbHa) 3a Kputepiem MaHHa—YiTHi; nHamika — A (95 % [I) — abconoTHa
PI3HULS MiXX MOKa3HMKaMu 40 Ta nicas nikyBaHHs (95 % nosipyunii iHTepBan); Effect Size (Hedges) — cTaHgapTM30BaHa Be/nYMHa
KJIIHIYHOrO eeKTy 3a AMHaMIKoK noka3HukiB: ES > 0,8 — 3HayHui (Bucokui) epekt; ES = 0,5-0,8 — cepegHin epeKTt; < 0,5 — cnabkui
epekT; ES < 0,2 — BigcyTHICTb epeKTy (He3Ha4yHui). Tak camo B Tabil. 4.

Micna nonepeaHbOi NpoTM3ananbHOi Ta NPOTUHA-
6psKOBOI Tepanii npenapaTt BBOAWIM YepPe3 [eHb B
iHTpaHeBpPabHi NPOCTOPU YLWIKOAKEHUX HEPBIB i3 BU-
KOPUCTaHHAM ronkn 26G x 13 Mm (22G x 32 MM), Ky
BBOAMAM Mig KyToM 45°. [lodyBaHHA — 0,2—0,4 mn B
O[IMH NOKYyC, 2—4 M Ha OAHY npoueaypy.

Y noganblwoMy KOHcepBaTMBHE NiKyBaHHS Yepry-
Ba/lM WOTUKHSA 3 eTanHMWM FinCcyBaHHAM Y NOeAHaHHI
i3 CUNIKOHOBUMM MNinotamMu Ans 3anobiraHHs iwemii
TKaHWH y MicLsIX KOMMpPECii HEPBOBMX CTOBOYPIB.

3a BifCYTHOCTI pesynbTaTty KOHCEPBaTUBHOIO JiKy-
BaHH$ TyHeNbHOI HeBponaTii noHaa 3 Mic BUKOHYBanu1
CeNeKTUBHY dacLioToOMilo AN 3MEHLLEeHHs cybdactyi-
aNbHOr0 TUCKY, BiAHOBIEHHA MIKPOLIMPKYNALIT Ta ycy-
HEHHS TYHEeNbHOro cMHAPOMY. MeToa FpPyHTYETbCA Ha
WaaHOMY MasioiHBa3MBHOMY po3cidyeHHi dacuii 6e3
3HAYHMX PO3PI3iB LIKIPHMX MOKPUBIB, LLO AaE 3MOry
3MEHLUMTKU MicnsonepauinHi ycKnagHeHHs Ta TpuBa-
NiCTb XipypriYHOro BTPy4YaHHs.

Mpn pPiZKOMY 3HWKEHHI LWBWAKOCTI MOLIMPEHHS
30yMKEHHS BMKOPWUCTOBYBA/IM 30BHILLHIM HEBPOJI3.
Lle na€ 3mory 3BilbHUTU HEPB | CYAMHM BiJ TKAHWH, WO
iX KOMNPEMYIOTb, CNanoK, SKi NOPYLIYIOTb NOro dyHK-
Lito, Ta BiAHOBUTU HOPMaJibHY NPOBIAHICTb HEPBOBUX
iMMynbCiB.

Pe3synbrat 06CTEXEHHS [0 Ta i/ JliKyBaHHS

Mig Yac ynbTPa3BYKOBOro AOC/IAXEHHS OL|iHI0-
BanM aHaTOMIi4Hy LiNICHICTb HEpBOBOro cToBOYpa,
CTPYKTYPY i YIiTKICTb KOHTYpiB HEPBA, CTaH HaBKOJIMLL-
HiX TKaHWH. B 060x niarpynax A A0 JiiKyBaHHS Bid-
3HAYUNIN 3MEHLLIEHHS PYXJIMBOCTI HEPBA B TyHENi npu
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JMHaMiYHKX Npobax, y NnepuHeBpanbHOMY NPOCTOPi —
O3HaKu 3ananbHoro ekcyaaty. Y niarpynax b, Kpim
TOro, Bi3yanidyBanu HasiBHICTb pPybLEBO-CNanKOBUX
3MiH, NoYaTKOBI 03HaKK aTpodii HepBa.

TpunneKcHe OBCTEXEHHS CYAMH HUXKHIX KiHLiBOK
CBiAYMNO NMPOo NOripLIEHHSA KPOBOTOKY B CyAMHAX HUX-
HiX KiHLiBOK MauieHTiB 060x rpyn. lNpocBiT 3aaHbOI
BE/IMKOrOMI/IKOBOI BEHM MNaLLiEHTIB OCHOBHOI rpynu
ctaHosus 1D — 0,24 + 0,03; 2D — 0,22 + 0,01;
nawieHTiB KOHTpoabHOI rpynn — 1D — 0,23 + 0,02;
2D — 0,21 £ 0,05.

[aHi Wwoao iHTEHCUBHOCTI 601bOBOr0 CUHAPOMY,
LUBWOKOCTI NOLWMPEHHS 36YAKEHHS, CTYNEHS CnacTUy-
HOCTIi, cy6dacuianbHOro TUCKy B nigrpynax A npeg-
cTaB/ieHi B Tabn. 3.

Micna npoBeAeHOro KOHCEPBATMBHOIO Ta Xipypriy-
HOrO NiKyBaHHSA 3apeecTpyBann MO3UTUBHY KIiHIYHY
OvHaMmiKy B nigrpynax b, ane 6inbLu 3HauvyLli pe3ynbra-
T OTPUMAHO B OCHOBHIM rpyni. 3adikcyBanu Heratmue-
Hi pe3ynbTaTu Nicns NPoBeAeHHs NPOBOKATUBHMUX TEC-
TiB. ZIOCArHYTO 3MEHLIEHHSA ab0 MNOBHE YCYHEHHS He-
MpOreHHoro 60J1t0, 3HUKEHHSA cybdacLiaibHOro TUCKY
Ta PiBHS CNAacTUYHOCTI M'43iB, 36iNblUEHHS LWBWUAKOCTI
NOLIMPEHHS 30YMKEHHS B niarpynax b (taén. 4).

[0 NiKyBaHHSA NOKA3HUKKU KINiHIKO-iIHCTpYMEeHTanb-
HUX MEeTOoAIB Yy Niarpynax A OCHOBHOI Ta KOHTPOSbHOI
rpyn 6ynun NopiBHAHHI (PISHULS CTAaTUCTUYHO HE3HAaYY-
wa). Micng nikyBaHHSA BUSIBNEHO CTATUCTUMYHO 3Hauy-
wy (p = 0,001) pi3HKMLIO 3a paxyHOK GiNbLIOi AMHAMIKK
B OCHOBHIN rpyni. [Ana Bcix noka3HukiB Effect Size B
OCHOBHIV rpyni cyTTEBO BULIMIA. N5 OCHOBHOI rpynu
(migrpyna A) 3a BCiMa MoKa3HWKamu 6yB HasiBHWUM
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TabAaunuga 4

MOKA3HUKU KAIHIKO-IHCTPYMEHTOABHMUX METOAIB O6CTEXEHHS B niarpynax b

MoKa3HuK Ipyna Lo nikyBaHHs niur;/tg:m Aﬂ(g?%iﬁ) P Effect Size
OcHoBHa (n = 14) 71+15 25+04 4,6 (1,44—7,76)  0,006%* 11
BonboBui cuHgpom  KoHTponbHa (n = 16) 6,8+1,3 53+1,2 1,5(-2,11—5,11) 0,403* 0,3
p (0-K) 0,880 0,066
OcHoBHa (n = 14) 2,7+0,3 1,5+0,1 1,2(0,56—1,84)  0,001* 1,5
2:&*3&”222;‘:” %8 KontponbHa (n = 16) 29+05 24+05 05(-094—194) 0484 0,25
p (0-K) 0,743 0,109
Wenakicrs OcHoBHa (n = 14) 21,5+0,3 353+1,3 13,8(11,09—16,51) 0,0001* 3,95
NOLWKNPEHHS KoHTponbHa (n = 16) 221+04 272+1,2 51(2,52—7,68) 0,0003* 1,4
36yIKEHHA, M/C b (0-K) 0,249 0,001*
OcHoBHa (n = 14) 222+15 134+12 8,8 (4,9—12,7) 0,0001* 1,8
fz’cﬁfacuia”"'*”“ KoHTponbHa (n = 16) 21,4+14  194+1,3 2(-1,9—5,9) 0,303 04
p (0-K) 0,698 0,002%

Puc. 3. NauieHt K., 13 pokis. AiarHo3: AL, nopyLUeHHs! M s1I30BOro TOHYCY Y BUMSIAI CIACTUYHOCTI; CIIQCTUYHO-
TOQKUINHO-ILLEMIYHO HEBPOMATIST 3ArdAbHOrO MAAOTOMIAKOBOIrO HepPBA | CTAAIT AIBOI HVDKHBOI KiHLiBKU. [TOB3AOBXKHST
COHOIrPAMA 3QraAbHOro MQAOrOMIAKOBOIrO HEPBA HA PIiBHI FOAIBKM MQAOrOMIAKOBOI KicTku (F): A — AO AiKYBQHHSI

(@ — 0,8 Mm); b — nicAst AikyBAHHST (@ — 1,4 Mm)

3HAYHWUW KNIHIYHWIA edeKT (> 0,8). Y KOHTPONLHIN rpy-
Ni KNIHIYHWUK edeKT cnabkuin. Y nigrpyni b KniHiYHWA
edeKT BULLMN.

B OCHOBHI rpyni 3a pe3ynsratamu ynbTpa3ByKOBO-
ro OOCNIMKEHHS BUABUAN 36iNblUEHHS PYXTMBOCTI He-
pBa B TyHeNi Npu AUHaMIiYHMX Npobax, y NepuHeBpanb-
HOMY MPOCTOPi — BIACYTHICTb O3HAK 3aMnajneHHs Ta
KOMMpPECii HepBa NOPIBHAHO 3 KOHTPOJSIbHOIO FPYMOLO.

Ha puc. 3 npeactaBfieHo pe3ynbTaTh NiKyBaHHSA
CcnacTMYHO-illeMiYHOI HeBponaTii 3aranbHOro Masno-
rOMIJIKOBOro HepBa.

TpinneKcHe OOGCTEKEHHS CYAMH HUMKHIX KiHLiBOK
CBiOYMNO Npo nigcUNeHHs KPOBOTOKY B CyAMHax B
OCHOBHIM rpyni. MpocBiT 3aAHbOI BEANKOrOMINKO-
BOi BeHu 36inbwmeca (1D — 0,34 + 0,05; 2D —
0,31 £ 0,03) nopiBHAHO 3 KOHTPOJIbHOK TPYyMoto
(1D — 0,26 = 0,04; 2D — 0,24 = 0,06).

OGroBopeHHA

AHania nitepatypu WOAO KOHCEpBaTUBHOIO Jii-
KyBaHHS nauieHTiB, xBopux Ha AL i3 TyHenbHUMHK
HeBponaTiiMU, BUSBUB BiACYTHICTb YiTKUX KNIHIYHUX i
JiarHOCTUYHUX KpUTEPIiB ANS NPOBEAEHHS NiKyBaHHSA
[6, 11, 13]. Y niTepaTypi TaKoX BiACYTHS €QMHA AyMKa
LOA0 ePEKTUBHOCTI PI3HUX BMUIB ONepaTUBHUX BTPY-
YaHb NPU TKKUX dopMax TyHeNbHUX HEBpoONaTin [12,
17]. Ha Hawy aymky, BMGip TaKTUKK NiKyBaHHS Mae
3aexaTu BiJ TaKMX KNiHIKO-AiarHOCTUYHUX MOKA3HMU-
KiB: cTajii HeBponarTii, MoOKa3HKKiB cybdacLiianbHOro
TUCKy, 601bOBOIr0 CUHApPOMY, pesynbraTie EHMI Ta
YNbTPa3BYKOBMUX METOAIB AOCNIAXKEHHS.

[iarHocTnKa HeBponaTin B OCHOBHOMY 6a3y€eTbCs
Ha KNiHIYHMX MeToaax obcTexeHHs [1, 16]. OgHaK y
aiten, xsopux Ha AU, o6cTexeHHs YCKNaaHIOETb-
Csl Yyepes3 cnacTuKy M’'A3iB, KOHTpaKTypu cyrnobis,
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Ta6baAaumuga 5
3aAeXHICTb CTaAji HeBponarii Bia cy6dacuiaAbHOro
TUCKY TA LUBUAKOCTi PO3NOBCIOAXEHHS 36YAXEHHS

Cragis LBuaKicTb nowmnpeHHa  CyodacuianbHum
HeBponarii 36YAXKEeHHS, M/C TUCK, MM PT. CT.
| 36—40 16—19

Il 30—35 20—25

1 25—29 25—29

v <25 > 30

nedopmallii BEPXHiX i HUMKHIX KiHLiBOK, fIKi MOEAHY-
IOTbCA 3 MOBHMMW Ta MNCUXIYHHMMK po3nagamu. Ha
Haly OYMKY, NPIOPUTETHUMMK CAif BBa)KaTu iHCTPY-
MeHTanbHi metoan (EHMI, BumiptoBaHHS cybdac-
LLaNbHOI0 TUCKY), pesynbTaTh SKUX CNiBBiAHOCATLCS 3i
cTagieto HeBponarii (Ta6n. 5).

OcTaHHIMKM poKamu B YKpaiHi Bigbynncsa 3HauHi
CTPYKTYPHI Ta METOAO0NOrIYHI 3MiHM B Niaxoaax Ao pe-
abiniTauji xsopux Ha ALIIN. KoHcepBaTUBHE NiKyBaHHSA
nocigae nposigHe micue B peab6initauii. OgHUM i3
ePEeKTMBHUX METOIB MOAONaHHS CNacTUKKW € 3acTo-
CyBaHHSA HEMpPOTOKCUHY [3, 13], ane HeBpaxyBaHHSA
YCKNagHEeHb Y BUMMAAiI TYHENbHUX HeBpoONartin i BiacyT-
HiCTb AMdepeHLinoBaHOro nigxoay A0 M’A3iB-MilleHeN
[la€ KOPOTKOYACHWM KNiHIYHUI edeKT. Y NiKyBaHHI
3axBOploBaHb NepudepinHoi HEPBOBOI CUCTEMU 3a-
CTOCOBYIOTb MpenapaTtu, WO CnpuaioTb pereHepadii
HepBOBOi TKaHWHM [15]. OaHaK y KOHCepBATUBHOMY
NiKyBaHHi giten, xBopux Ha AUI, ycknagHeHWn He-
BponatiiMu, BiACYTHIM KOMMNEKCHWIK Niaxia i3 BUKO-
PUCTaHHAM HEMPOTOKCHHY B MOEAHAHHI 3 KONareHom,
TPOMHMM [0 HEPBOBOI TKAHWHW. 3aCTOCYBaHHS KOM-
6iHOBaHOro NikyBaHHS B niarpyni A OCHOBHOI rpynu
[1ano 3MOry CyTTEBO 3MEHLLMUTU 6ONIbOBUIN CUHOPOM.

OcTaHHi OocnigXeHHa cBigyaTb NPO MOPYLIEHHS
KPOBOTOKY B CYAMHaX HUXHIiX KiHLIBOK npu ped-
JNIEKTOPHOMY HanpyeHHi Ta CnacTUYHOCTI B [JiTen,
xBopux Ha AL [6]. 3acTocyBaHHA €TanHOro rincy-
BaHHS He N1LIE YNOBINbHIOE KPOBOTIK, @ M NiACUNIOE
KOMMpPECilo Ha M'SKi TKAHWHW B @aHATOMIYHMUX AiNSH-
KaxX BMHWUKHEHHS TyHeNbHMX CUHApOMIB [7]. 3anpo-
NOHOBaHE HamMW BUKOPUCTAHHS CUMNIKOHOBWX MiNOTIB
Jano 3mory wagHo 3aCTOCOBYBaTW eTanHe rincy-
BaHHS 6€3 MOopyLEeHHS KPOBOTOKY Ta YCKNaAHEHb 3

KoHoniKTy iHTepeciB HEMaE.

60Ky nepudepinHoi HepPBOBOI cUcTeEMU. TPUMNIEKCHE
CKaHyBaHHS MMUOOKNX BEH HMKHIX KiHLIBOK BUSIBMUIO
36iNblIEHHS AiameTpa BEHO3HOIro NPOCBITY B MaLli€H-
TiB OCHOBHOI rpynu.

36inbleHHs cybdacLianbHOro TUCKY B M'A30BO-
dacuianbHux dymapax > 20 MM PT. CT. Y BEPXHIX i
HUXHIX KiHLUIBKax € OAHIED 3 MPUYMH XPOHIYHOIO
KomMnapTMeHT-cuHapomy [6]. OgHaKk 3miHa cybdacui-
anbHOro TUCKY MPU3BOAMTb HE NULlEe A0 BUHUKHEHHS
MiodacuianbHoro 6010, a 1 10 NapacTesin Ta HeMpo-
reHHoro 6010, IKi € 03HaKaMK TyHeNbHOI HeBponarii.
ToMy BMKOHaHHS CENeKTUBHOI GacLioTomii B NaLlieH-
TiB Nigrpynv b ocHOBHOI rpynu Aano 3mMory 3MeHLUTH
cybdacuianbHUM TUCK | AOCAMTU CTAaTUCTUYHO 3Hauy-
LLMX pe3ynbTaTiB.

Y 4 nauieHTiB niarpynu b ocHoBHOI rpynu 3 Il cTa-
Jieo HeBponarTii, SKMM BWKOHanu dacLioTomilo B
NOEAHAHHI i3 30BHILLIHIM HEBPONi30M, 3a AaHUMMU
EHMI wBuMAKiCTb NOWMPEHHA 36yMKeHHS Byna 3Ha-
4YHO BiNbLIOIO.

TakMM YMHOM, OoBeAeHO eDEKTUBHICTb KOMMJIEK-
CHOTO NiKyBaHHA TyHE/IbHUX HEBPONaTin y AiTen, XBO-
pux Ha AUIM. 3 orngay Ha MynbTUdAKTOPHY NpUpoay
BUHUKHEHHA 60NbOBOr0 CWUHAPOMY, aKTyalbHUM €
MOLLYK HOBMX NiAXoaiB A0 fliKyBaHHS He nuile miodac-
LiafibHOro Ta HEMPOreHHOro 60/, a M apTpanriyHoro.

BUCHOBKHM

1. MpiopUTETHUMU B AiarHOCTULL TyHENbHUX HEB-
ponarTin y aiten, xeopux Ha AU, 019 BUSHAYEHHS TaK-
TUKM JNliKyBaHHS CNif BBaXaTu NEBHi iHCTPYMEHTaslbHi
MEeTOAM, SKi CNiBBiAHOCATLCA 3i CTadielo HeBponarii.

2. [ina nikyBaHHS HeBponarTiv | cTadii (LWBMAKICTb
NOWNpPEHHsA 36ymKeHHa — 36—40 m/c, cybdac-
LiaNbHUN TUCK — 16—19 MM pPT. CT.) ePEKTUBHUM
€ 3acCToCyBaHHA KOMOGIHOBAHOIro KOHCEPBATMBHOIO
NiKyBaHH — HEWPOTOKCUHOTEpanii y MOEAHAHHI 3
KonareHoMm, TPOMHUM A0 HEPBOBOi TKAHWUHM.

3. Mpwn |l ctaaii HeBponaTii (LWBMAKICTb NOLIMPEHHS
36ymKeHHa — 30—35 m/c, cybdacuianbHUM TUCK —
20—25 MM pT. CT. ) AOLi/IbHUM € BUKOPUCTaHHS Cce-
NIEKTUBHOI dacLioTomii.

4. Mpwn Il ctagii HeBponaTii (WBWAKICTb MNOWM-
peHHsa 30ymKeHHs — 25—29 m/c, cybdacuianbHUm
TUCK — 25—29 MM pPT. CT.) ePEKTUBHUM € JOJaTKOBE
3aCTOCYyBaHHS 30BHILLHbOrO HEBPOJIi3Y.

LbKepena ¢piHaHcyBaHHS. Lisi cTaTTs He oTpumana ¢GiHaHCOBOI NiATPUMKM Bifl AEPKaBHOI, IPOMaACbKOI

abo KoMmepLinHOI opraHizayin.

YuacTb aBTOpIB: liarHOCTUKa Ta NiKyBaHHSI XBOPUX, HanucaHHs, pegarysaHHs ctatri — O. /1., O. L.
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Sl «All-Ukrainian Centre for Motherhood and Childhood of the NAMS of Ukraine», Kyiv
Bila Tserkva Centre for Comprehensive Rehabilitation for Persons with Disabilities «Shans», Bila Tserkva

Comprehensive treatment of tunnel neuropathies in children
with cerebral palsy, foot deformities and joint contractures

Tunnel neuropathy in children with cerebral palsy is the least studied complication, accounting for 23—40 % of
all diseases of the peripheral nervous system. According to the literature, the frequency of neuropathies of the lower
extremities ranges from 65 to 80 %, and of the upper extremities — 12 to 20 %. There is a need to develop diagnostic
criteria, effective tfreatment methods for neuropathies, and to evaluate their effectiveness..

Objective — to develop diagnostic criteria and methods for the comprehensive treatment of funnel
neuropathiesin children with cerebral palsy, as well as to determine indications for conservative and surgical freatment.

Materials and methods. The analysed materials were obtained during the treatment of 27 patients with cerebral
palsy complicated by tunnel neuropathies (7 patients with tetraparesis; 20 patients with diplegia). A total fourteen
upper limbs and 54 lower limbs were treated. Patients had muscle fone disorders in the form of reflex tonic tension and
spasticity, foot deformities and joint contractures. Depending on the treatment method, patients were divided info
2 groups: the main group — 14 patients; the control group — 13 patients. Clinical and instrumental diagnostic methods
were used.

Results and discussion. In order o determine the treatment strategies, diagnostic criteria were developed
and comprehensive freatment of tunnel neuropathies in children with cerebral palsy was carried out: two-stage
administration of neurotoxin in combination with collagen, tropic to nerve ftissue. In severe cases, surgical tfreatment
was used (fasciotomy, external neurolysis).

Conclusions. Insfrumental methods are prioritised in the diagnosis of tunnel neuropathies in children with
cerebral palsy. The strategy of comprehensive freatment of tunnel neuropathies depends on the stage of neuropathy,
the nerve conduction velocity, and subfascial pressure indicators.

Keywords: children, cerebral palsy, orthopaedics, neuropathy, neurotoxin, collagen.

AAS UNTYBAHHA

J AaHnaos OA, LLyabra OB. KOMMNAEKCHE AIKyBOHHSI TYHEABHUX HEBPOMATINY AITER, XBOPUX HO AUTSIHMIA LIepeBPAABHMIA MAPAAIY, i3 AGOPMALLSIMA CTOMM TA KOHTPAKTYPO-
MU CYrAOGiIB. YKPAIHCHKIIA HEBPOAOTIHHI SKyPHAA. 2025;3-4:35-44. doi: 10.30978/UNJ2025-3-4-35.

J Danilov OA, Shulha OV. (Comprehensive freatment of tunnel neuropathies in children with cerebral palsy, foot deformities and joint contractures). Ukrainian Neurological
Journal. 2025;3-4:35-44. http://doi.org/10.30978/UNJ2025-3-4-35. Ukrainian.
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1AHI «/\bBIBCbKMIA HOLLIOHAABHUA MEANYHIA YHIBEPCUTET
iMeHi AQHUAQ T[AAULBKOTO»

2MeamnyHnn ueHTp Ceatoi lNapackesmn, AbsiB

KopeAsuii BOAIOMeTpil CTPYKTYP FrOAOBHOIO
MO3KY 3 IHAEKCOMM AKOCTI XKXUTTS XBOPUX

HQO PO3CiISIHUN CKAEPO3 AiTeU: OKLLEHT

HQO LUAYHOYKOBIU TO CTPIONAAIACPHIN CUCTEMAX

PosciaHui cknepos (PC) y aiten (pediatric onset multiple sclerosis (POMS)) — Lie XpOHIYHE OBTOIMYHHE 30XBOPIO-
BAHHSI, LLLO YPOKYE PI3HI BIAAIAV LLEHTPOALHOI HepPBOBOI cncteMm (LIHC), XapaKkTepuayeTbCst BUCOKOKO YACTOTOKO peLum-
AVBIB i POHHIM MOYATKOM KOTHITUBHIX MORYLLEHb MOPIBHAHO 3 XBOpMMM HO PC pAopocAnmim (adult onset multiple sclerosis
(AOMS)). OuUjHKA aKOCTi XKMTTS (FIXK) € BAXKAMBUM KAIHIYHUM IHCTRYMEHTOM, WO 3a6e3nedye LjAiCHE pO3yMiHHST CTAHY
naujeHTta iz PC Ha BiAMIHY BiA TOOAMLINMHMX MOKA3HMKIB GidnYHOT iHBAAIAM3ALi. O6’ EKTUBHI HEMPOPAAIOACTIYHI MOPKePK
(BOAKOMETPISI FTOAOBHOTO MO3KY), OTPUMOHI 30 AOMOMOTOK MArHITHO-PE30HAHCHOI ToMorpadii (MPT), € BUSHAHMUK Bio-
MOPKEPAMU HENPOAETEHEPATMBHIIX 3MIH TOAOBHOTO MO3KY 1 OCHOBHMM KOMMOHEHTOM natodisioaorii PC.

Meta po60oTn — BYBYUTK KOPEASILLii MiDK MOKA3HUKAMM BOAKOMETRII CTRYKTYP FOAOBHOIO MO3KY (LUAYHOYKOBOI TG
EKCTPANIPAMIAHOT CUCTEM) TA SIKOCTI XKNTTS Y XBOpUX HA PC Ajiten.

MartepiaAn Ta MUEeTOAN. Y NepeXPEeCHOMY AOCAIAEHHI B3SIAM y4aCTb 39 xBopux Ha PC ajiten. SIKICTb »UTTS
OLIIHIOBOAM 30 AOMOMOTOKO OnUTYBAABHKMKA Pediatric Quality of Life Inventory (PedsQLl) 4.0 Generic Core Scales i3
BUKOPUCTAHHSIM 51K COMOOLLIHKM AT (CAMO3BIT), TAK i OLHKK 5K AiTen ixHIMM 6ATbKAMY (MPOKCI-3BIT). AAS BUMIPIOBAHHS
06’eMyY CTPYKTYP MO3KY MPOBEAEHO BOAIOMETPUYHUIN AHAAIZ3 MPT. AAST BUBYEHHST 3B 513KIB MiXK AOCAIAKYBOHVMM MOKO3-
HVKAOMM 30CTOCOBYBAAM KOEDILIEHT PAHrOBOI KopeAsLii ChnipmMeHa. 3a KpUTUYHUI piBEHb 3HAYYLLOCTI npunmMmann 0,05.

Pe3yAbTaTK TO OGroBOPEHHS. BUSIBASGHO 3HAYYLLMIA 3BOPOTHUIN KOPEASILINHAIM 3B 130K MiXK MOKA3HMKAMM DK Ta
06’EMOM LUAYHOYKOBOI CUCTEMU. BiAbLIMIN OB’ EM LUAYHOUKIB KOPEAKOBAB 3 HMYKYMMK 3HOYEHHSIMU 3AraAbHOIO IHAEKCY
SPK . LLLoAO CTRIONAAIAQPHOI CUCTEMM 3HAYYLLMX KOPEASILLN HE BUSBAEHO, 3Q BUHSITKOM MPSIMOTO KOPEASILIMHOTO 3B 13Ky
3 BOAKOMETRIEO MPABOI AYLLMVHK. YCi 3HOYYLL KOPEASILIii BUSIBAEHO AMLLIE i3 COMO3BITIB AiTEN, TOA] SIK i3 MPOKCI-3BITiB 6ATh-
KiB TAKMX 3B’ §13KiB HE BCTOHOBAEHO.

BucHOBKU. OTPUMAHI PE3YABTATU MIATBEPAKYIOTE TE3Y MPO TE, L0 3BIAbLLUEHHS 06’ EMY LLUAYHOYKOBOI CUCTEMM,
O CYMNPOBOAXKYE ATPOGIKO MO3KY, € BAXKAMBUM HEVNPOPAAIOACTIHHM BIOMAPKEPOM, MOB’13AHMM i3 OLHKOO 5K XBOpPU-
MU HO PC AitbMu. Lie CBIAYNTE MPO BAXKAVBICTb YPAXYBAHHST COMOOLHKY MALIEHTIB, OCKIAbKM iXHE CRPUNHSTTS BAOCHOTO
CTOHY BiAOBPOXKAE 06’ EKTVBHI HEMPOAErEHEPATVIBHI MPOLECUH. BOAKOMETPISI FTOAOBHOIO MO3KY MAE MOTEHLOA AAS TOTO,
Wo6 CTATV LiHHM AOMOBHEHHSIM KAQCUYHUX POAIOACTIYHMX KpuTepiiB PC TA KAIHIYHX QCNEKTIB MOHITOPWHIY NPOrpecy-
BOHHSI 3AXBOPKOBAHHS TA OLLHKM €bEeKTUBHOCTI Tepanii, OPIEHTOBAHOI HA 36epeXXeHHs1 GYHKLIOHAABHOCTI MO3KY.

KAKOYOBI CAOBQ: AUTSIHMIA PO3CISIHAN CKAEPO3, MArHITHO-PE30OHAHCHA TOMOrPAdii, BOAOMETPIS, SIKICTb YKMTTS,
PedsQl 4.0.

o3ciaHun cknepo3 (PC) y aiten (pediatric onset
multiple sclerosis (POMS)) — ue HenposananbHe
3axBOPIOBaHHSA, SIKe [iarHOCTYlOTb Y MauieHTIB [0
18-piyHoro Biky (2—5 % Big ycix Bunaakis PC) [3, 11,
13, 19, 25]. Monpu 3aranbHy MOAIGHICTb KIiHIYHUX
nposigiB PC y giten i gopocnumx, y nauieHTiB AUTI40ro

BiKy BOHM MaloTb neBHi ocobnmsocTi [3, 19]. TaK, y
niten PC 3a3BMyan Ma€e peumamBHO-PEMITUBHUIA Ne-
pebir (6anM3bKo 98 % BUNAAKIB) | XapaKTepPU3yETbCSH
BMCOKOIO 4acCTOTOK PEeLMAMBIB Ha paHHiX cTagisx
xBopo6u [3, 11, 13, 34]. He3BarKatoum Ha YacTi peLuu-
OMBU Ta Binblly BUPA3HICTb CUMMATOMIB, AiTW WBKALLIE
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BiAHOB/OIOTLCSA MiCAS 3aroCTPeHb, HiX gopochi, i
NOBIMIbHILLIE HAKOMUYYOTb GI3UYHY iHBaNiAHICTb MPo-
TArOM NMEpLWoro AecATUITTA Nicng noyaTKy 3axBopto-
BaHHs [3, 11, 13, 25]. OgHaK y xBopux Ha PC piten
CrnocTepiraeTbCs BUpa3Ha iHBanignsaLis B MonoaLwo-
MY BiLli, HiXX y gopocnux [3, 13, 30].

LLle oaHieto ocobameicTio POMS € BMcoOKa nowupe-
HiCTb KOTHITUBHMX MOPYLUEHb, AKi MOXYTb BUHUKHYTU
HaBiTb Y NepLKUK piK Big noyaTky 3axBoploBaHHS [8,
16, 19, 32]. bnAnsbKo TpeTuHu nauieHTiB i3 POMS ma-
I0Tb 3HA4YHi KOMHITUBHI NMOPYLIEHHS Ha paHHIA cTagii,
SIKi MOXKYTb CYTTEBO Mporpecysatu 3 yacom [16, 32].
Lli nopyweHHs MOXyTb BMAMBATU Ha TaKi BaXuBI
acneKTu, 9K yBara, WBUAKICTb 06pP06KKN iHDOopMalLlii,
nam’siTb i BUKOHaBYi GYHKLLT, L0 NOripwye HaBYaHHS
B LUKONI Ta couianbHe GyHKLiOHyBaHHS [23, 32, 33].
TaKMM 4YMHOM, OUiHKa K/IHIYHOrO CTaHy B Uik nony-
nauii notTpebye BUKOPWUCTAHHA NMOKA3HMWKIB, SKi Bigo-
6paxaloTb He nuuwe Gi3nYHy iHBanignsauito (3a pos-
LUMPEHOIO LWKanow cratycy iHBanigHocTi (Expanded
Disability Status Scale (EDSS)), a # 3aranbHui BNAInB
Ha NOBCSKAEHHe XutTa [4, 17, 23, 28].

FAKicTb }uTTa (AXK) y AiTEN € NOHATTAM, LLLO OXOMJI0E
$i3nyHe, emMoUinHe, colianbHe Ta WKiNbHe QYHKL-
OHyBaHHA [4, 17, 23, 24, 27—29, 33]. OuiHka AX
HaJa€e BaK1MBY, OPiEHTOBaHY Ha nauieHTa iHbopma-
Lit0 NPO TArap XPOHIYHOro 3axBOPKOBAHHA Ha BiAMIHY
BiO TPaAMLIMHUX KNiHIYHKWX wKan [4, 6, 14, 17, 23,
26—29]. Lle 0co6a1BO Bax/MBO B AUTHAYIM KOrOPTI,
[le XBopo6a MOXKe MaTh 3Ha4YHWIN BI/IMB Ha PO3BUTOK
AWTWHWK, i couiani3alito Ta akagemiydHi ycnixm [24, 33,
4, 17]. Onsa ouinkn AX y aiter WKMPOKO 3aCTOCOBY-
loTb onuTyBanbHUK Pediatric Quality of Life Inventory
(PedsQL) 4.0 Generic Core Scales, kvt € BanigoBa-
HUM | NPAKTUYHUM IHCTPYMEHTOM A1 BUKOPUCTaHHS
K y 340pPOBUX OCIB, TaK i B MaUIEHTIB i3 rOCTPUMHU
Ta XPOHIYHMMMK 3axBoploBaHHAMKU [4, 23, 28, 29].
Moro 3actocyBaHHs 3 napanenbHUMKU Bepciamu Ans
CaMO3BITy [iTen Ta MNPOKCI-3BiTy 6aTbKiB AaE 3MoOry
oTpMMaTH 3arajibHy KapTKHY, Xo4a i 3 BiAMiHHOCTAMM
B cnpwunHaTTi [10, 12, 17, 20, 30, 37].

MarHiTHo-pe3oHaHcHa Tomorpadis (MPT) Bigirpae
K/OYOBY POJib Yy AiarHOCTULI, MOHITOPUHIY Ta Mpo-
rHo3yBaHHi nepebiry PC [3, 5, 18, 30, 34, 39]. Xoua
TpaauuinHumm mapkepamu PC € 06'eM i KinbKiCcTb
BOMHULL, YPayKEHHS, YyTAMBILLMM MapKepoM Nporpecy-
BaHHS 3aXxBOPIOBaHHSA BBaXKatoTb aTpodito rosI0BHOMO
MO3Ky — BTpaTy HEMPOHIB i MiXXHEMPOHHUX 3B’'A3KiB
[5, 7,9, 15, 18, 30, 34, 38, 39]. Atpodis ronoBHoro
MO3KY € HadiMHUM MPeanKTopoM ManbyTHbOI di3ny-
HOI Ta KOrHITMBHOI iHBaniamM3auii i Moxke 6yTn BUSB-
JIeHa Ha paHHin cTagii XBopobu, HaBiTb Y NALLIEHTIB i3
KNiHi4YHO i301boBaHKM cuHapomoM (KIC) [18, 30, 31,
38, 39]. 36inblieHHs 06’EMY LLIYHOYKOBOI CUCTEMM €
fo6pe BiJOMWUM i LLMPOKO BUKOPUCTOBYBAHMM HEMpsi-
MMM NMOKa3HWKOM 3aranbHoi aTpodii roNoBHOro Mo3-
Ky [B, 7, 15, 18, 21, 31, 36, 38, 39]. Y cy4acHux po-
60Tax NoOKa3aHo, WO LeHTpanizoBaHa aTpodia 3 pos-
LUMPEHHAM LUTYHOUKIB MOXe O6YyTU HanCTabinbHilMM

MPT-mapKepom HerpoaereHepalii npu PC, 3o0kpema
B AuTa4oMmy Bili [5, 15, 18, 36, 38, 39].

CrpionanigapHa cuctema (XBoctate s4po, AyLnu-
Ha, 6niga Kyns), SKka € 4aCTUHOW 6a3anbHUX FaHmiiB,
Bigirpae NpoBiAHy POJib Yy PErytoBaHHI PyXOBUX QYHK-
i, M'I30BOro TOHYCY M piBHOBArun, a TakoX Yy KOrHi-
TUBHUX | EMOLIMHMX NpoLecax (HaBYaHHS, MUCNEHHS,
nam’sitb). CTPYKTypu LLIET cMcTEMM, 30KpeMa NyLInuHa,
OAHUMM 3 Meplnx 3as3HatoTb aTpodii npu PC [1, 8,
13, 16, 32]. OgHaK B3aEMO3B’'A30K MiXX 06'€EMHUMU
3MiHaMK B LMX CTPYKTypax i MOBCAKOAEHHUM (YHKLLi-
OHyBaHHAM, fIKe Bigo6parkae AM, MeHLW BMBYEHO B
negiatpuyHin Koropti [12, 32].

3 ornagy Ha cneuu@ivyHi CUMNTOMU, MpUTaMaHHiI
POMS, icHye noTpe6a y BM3HaA4YEHHi 3B’A3KYy MiX
06’EKTUBHUMW  HENPOMOPDONOriYHUMU  3MiHAMKU
CTPYKTYP FOJIOBHOIO MO3KY Ta CYy6'€KTMBHUM CMPUR-
HATTam AXK xBopux Ha PC aiten [4, 6, 14, 17, 23, 24,
26, 28, 29, 33]. JocnigKeHHs Kopensuii BontoMeTpii
LWYHOYKOBOI Ta CTpionanigapHoi CUCTEM 3 MOKa3HM-
Kamn AX Moxe HagaTu goaaTtkoBi MOPOOMETPUYHI
[aHi, aKi Bigo6parkatoTb KNiHIYHWIK CTaH | MOXYTb BYTH
BMKOPWCTaHI 4711 MOHITOPUHIY NPOrpecyBaHHSA XBOPO-
61, HaBITb y NaLEHTIB 3 Ierkoto GopMoto XBOpoobH [2,
5,12,18, 21, 30, 31, 34, 38, 39].

MeTa po60TU — BUBYMUTM KOpENsLii MiXX Nnokas-
HUKaMKW BOIOMETPIi CTPYKTYP FOJIOBHOIO MO3KY (LLIAY-
HOYKOBOi Ta eKcTpanipamigHoi cuctem) Ta SKOCTI
HUTTS Y XBOPUX Ha PO3CISTHUI CKIEpOo3 aiTen.

MaTtepianu Ta meTogm

Y nepexpecHoMy [OOCAIAKEHHI B39aM y4acTb
39 xBopux Ha PC giten., 3 HUx 27 (69 %) aiByatoK i 12
(31 %) xnon4umkiB. CepeaiHin BiK 06CTEXEHOI KOropTH
ctaHoBUB (14,87 £ 2,45) poKy.

CraH iHBanigHOCTI MauieHTIB OLiHIOBaNM 3a po3-
LUMPEHOO LWKanot cratycy iHBanigHocTi (Expanded
Disability Status Scale (EDSS)). Y 6inbLuocTi giten (46 %)
OUiHKa 3a wKanoto EDSS ctaHoBuna 1,5 6ana, Lo BKa-
3yBaJsio Ha JIErKWM CTYMiHb TAXKOCTI 3aXBOPIOBAHHS.

Yci 06CTEXEHHSA BYNIN CXBaNeHi KOMICI€lO 3 NUTaHb
6iomeanyHoi eTnKK JIbBIBCbKOro HaLiOHa/IbHOrO Me-
[MYHOro yHiBepcuteTy iMeHi JaHuna [anuubkoro
NpoOBeEHI 3a NMCbMOBOIO 3rof0K OAHOro 3 6aTbKiB
y4yaCHMKIB BIiANOBIAHO A0 MPUHUMMIB [eNbCiHCbKOI
aeknapauii «<ETMYHI NPUHUMAN MEANUYHUX OOCNIAKEHD
3a y4yacrTio nogen» [4, 27, 28].

FAKiCTb XXWTTS NaLEHTIB OLiHIOBaNM 3a 4OMOMOroto
onutyBanbHMKa PedsQL 4.0, akunm mictutb 23 3a-
NMUTaHHS, 3rpynoBaHi B 4OTUPKU BNOKKU: Di3nYHE DYHK-
LLioHYBaHHS (8 3anuTaHb), eMOLiMHE GYHKLIIOHYBaHHS
(5 3anuTaHb), couianbHe ¢yHKLUiOHYBaHHA (5 3anu-
TaHb) Ta PYHKLIOHYBaHHA B WwKoni (5 3anutaHb). Pi-
3n4He QYHKLiOHYBaHHS BigHECEHO A0 60Ky «PisnyHe
300pOB’sA», EMOLNHE, coLianbHe Ta LWKiNbHe QYHKLL-
OHyBaHHA — [0 650Ky «[Tcuxo-couianbHe 300POB s».
MpoBOAUNM ONWUTYBAHHS AiTEN, @ TAKOXK iXHiX 6aTbKiB
[N OTPUMaHHS napanenbHuX 3BiTiB. BuKopuctoBy-
Banu 5-6anbHy lWKany Ana Bignosigen, Ky noTim

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -
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NiHiMHO nepeTBopuan Ha wkKany Big 0 go 100, ae Bu-
WM 6an o3HavaB Kpauwy AX (cepeaHe apudmeTmyHe
ans 6nokiB «®i3nyHe 300poB’s» Ta «[lcnxo-coLianbHe
3n0poB’sa») [4, 10,12, 17, 23, 27—29]. Po3paxoByBa-
W iHaeKe i3nyHOro 340poB’s (Lo Bianosigae 6anam
6noKy «®Di3nyHe 340POB’S»), IHAEKC MCUXO-coLianb-
HOro 370poB’a (BignoBigae 6anam 650Ky «[lcnxo-co-
LianbHe 300pOB’s») Ta 3aralbHWW iHOEKC 300pOoB’SA
(iHTerpanbHMM NOKA3HMUK).

Ycim nauieHTam nposeaeHo MPT rofoBHOI0 MO3KY
s 06’EMHUX BMMIPIOBaHb aHaTOMIYHMX CTPYKTYp Ha
MPT-ckaHepi Siemens Magnetom AMIRA A Tim+Dot
System (Siemens, HimeuwunHa) (1,5 Tn, ceptudikar Bia-
nosigHocTi N2 UA.101.MD.3.0473-22.01, TepMiH gaiji
10 11.05.2026). AHanizyBanu 06’eMKU, BUPaXKEHi K B
abCoNOTHMX BeNnYMHax (cM3), TaK i y BiACOTKax Bif 3a-
rafbHOro 06’eMy MO3Ky, 30KpemMa A5l LJIyHOYKOBOI Ta
cTpionanigapHoi cucteM. O6’eKTaMm JOCNIMKEHHS Byn
6ivHi, NpaBuKK i NiBUM WNYHOYKK, XBOCTaTe S4po, 6niga
Kynsi Ta yWnWHa, WO € KIYOBMMM KOMMOHEHTaMM
cTpionanigapHoi cuctemu [2, 12,18, 21, 30, 31, 34, 38].

[Ons nNiaBULEHHS TOYHOCTI Ta BiATBOPHOBAHOCTI
pesynbraTiB KiflbKICHOrO aHanidy B K/iHIYHIA npaK-
TULiI Ta HayKOBMX [OOCNIAKEHHSAX BMKOPUCTOBYBaM
aBTOMATU30BaHWI iHCTPYMEHT cermeHTalii cepsicy
volBrain (www.volbrain.net). s nnatdopma gae amo-
ry TO4YHO PO3AINATHU TUMKU TKAHWH MO3KY Ta OTPUMYBaTH
06’EKTUBHI AaHi NP0 iXHi 06’eM, WO € eDEKTUBHILLMM,
HiXK Bi3yanbHWM aHania Henpopagionora. Pagionoriy-
HY OLHKY BWSIBNEHWX 3MiH MPOBOAMIM 3 BUKOPUC-
TaHHAM nporpamHoro 3abeaneyeHHs RadiAnt DICOM
Viewer (www.radiantviewer.com).

[Ns OUiHKKM KOpensiuinHOro 3B'A3KY MiXK iHOEeKca-
MUK AXK Ta NoOKa3HMKamMK BOMOMETPIi CTPYKTYp rof1oB-
HOrO MO3KYy BMKOPWCTOBYBaiM KOediliEHT paHroBoi
Kopensauii CnipmeHa. 3a KPUTUYHUI PiBEHb 3HAuy-
wocti npurmanu 0,05.

Pe3ynbraTtn Ta 06roBOpPEeHHA

AHani3 gaHux, npeacraBneHux y Tabn. 1 Ta Ha
puc. 1, BMABWMB CTIMKMK | CTATUCTUYHO 3HAYYLLMK
3BOPOTHMI KOPENSALIIMHUI 3B'A30K MiXK NOKa3HUKaMu
BONIIOMETPIT LWIYHOYKOBOI CUCTEMM Ta 3arajibHUM iH-
nexkcom AX, ouiHeHoi aitbMu. KoediluieHT Kopensauii
CnipmeHa BapitoBas Big —0,40 go —0,44, wo BKa3lye
Ha BiporigHuin 3B’a30K. Lle 03Hayvae, Wwo B nauieHTiB
3 6ifiblMM O6’EMOM LLAYHOYKIB, SIK B aBGCOMIOTHMX,
TakK i y BIQHOCHWX 3HAYEHHSAX, OYB HUMKYMI 3arabHUN
iHgekc AX. s 3aKkoHOMIpHICTb cnocTepiranacsa ans
BCiX BUMIpsiHMX napameTpiB (418 6i4HMX WYHOYKIB
y LiJIoMy, a TaKOoX 41 NpaBoro Ta JiBOro LWiyHOYKa
oKpemo) [2, 7,12, 15, 18, 21, 30, 31, 34, 38].

YCTaHOB/IEHO CTATUCTUYHO 3HAYYLLY Pi3HMLIO MiX
OLiHKaMW, HaJaHWMKU AiTbMK (CaMO3BITW) Ta iXHIMHK
6aTtbKamMu (NpoKci-3BiTH). 3a BCiMa iHOEKCaMK [aiTu
ouiHoBanu AX BuLle, HiXK iXHi 6aTbKKU. TaKa po36irK-
HiCTb Baxk/iMBa 4719 NoganbLluoro aHanisy (tabn. 2).

Bu3Havyanu Takox KOpensuito MiK BOJIIOMETPIEID
cTpionanigapHoi cuctemn Ta AX y xBopux Ha PC

2025, N°3—4

Ta6aAaunmuyga 1
KopeAsiuinHi 38’93K1 MiXK MAOKPOMOKA3ZHUKAMU
BOAIOMETPIi LUAYHOYKOBOI CUCTEMU FOAOBHOIO MO3KY
y XBOpUuX Ha PC Aiter Ta 3araAbHUM IHAEKCOM SIKOCTi
XKUTTS 30 ONUTYBAABHUKOM PEDSQL 4.0

R CnipmeHa 3anexHo
Big 3aranbHoro iHgekcy X

MNoKa3HuK
3a ouiHKolo 3a ouiHKolo

niten 6aTbKiB
BiyHi WayHOYKK, cm3 -0,44* -0,12
BiyHi WwayHo4KK, % -0,44%* -0,09
MpaBui WAYHOYOK, CM3 -0,42* -0,16
[MpaBuWi WAYHOYOK, % -0,44%* -0,15
NiBWIA WAYHOYOK, cm3 -0,40%* -0,04
NiBui WNyHO4OK, % -0,40%* -0,04

lMpumitka. * KoeiuieHT Kopenswii goctoBipHui (p < 0,05).

1204

R = -0,44; p < 0,01

100 A

80 A

60 -

40

3HaueHHs PEDSQL

20 4

0 T T T
0 10 20 30 40 50 60

BiuHi wAyHouku, cm?

Puc. 1. KopensiiviHi 38 513K MK MOKQ3HUKQMM
BOAOMETPIT BIHHMX LLUAYHOYKIB FTOAOBHOIMO MO3KY
TQ 3QraAbHUM IHAEKCOM SIKOCTI KUTTS Y XBOPUX
Ha PC airevi 3a wikaroto PEDSQL 4.0

TabaAanuga 2
CepeAHi 3HOYEeHHS MOKA3HUKIB AKOCTI XXUTTS XBOPUX
HQ PO3CiSIHUIN CKAEPO3 AiTel 30 ONUTYBAAbBHUKOM
PedsQl 4.0

MoKa3HuK OuiHKa Pesynbtat, 6an p
& BbaTbKiB 72,45 £ 9,79
.3araanvw| . <0,001
IHOEKC AKOCTI XXUTTHA Qiten 81,05+ 11,13
baTtbKiB 77,03 +13,79
|HF6KC ’ <001
$ianyHoro 3a0pos’a [Liten 84,64 + 13,48
IHaeKe BbaTbKiB 70,00 £ 9,49
NCcKUxo-coLianbHOro < 0,001
300pOB’S [Liten 79,10 £ 10,10

Mpumitka. JaHi HaBegeHo y popmati M £ SD, ae M — megiaHa,
SD — cTaHaapTHe BiAXUIEHHS.

aiten (tabn. 3). 3HauylMx KopensuinHux 3B’A3KiB
MiX MOKa3HWKaMK BOSIIOMETPIT LWIYHOYKOBOI CUCTEMM
Ta pesynbTaTamu OMUTYBaHHS 6aTbKiB HE BUSB/IEHO
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Taéanuya 3
KopeAsuinHi 38’93K1 Mi>K MOKPONOKA3ZHUKAMU
BOAIOMETPIT FOAOBHOTO MO3KY Y XBOPUX HO PO3CiSHUM
CKAEpO3 AiTen i 3araAbHUM iIHAEKCOM SIKOCTi YXUTTS
30 onNUTYBAABHUKOM PedsQl 4.0

r

Mokashuk 3a ouiHKolo  3a oUiHKOIo
niten 6aTbKiB
XBocTaTte 54po, cm3 0,19 -0,02
XBocTate a4po, % 0,17 0,00
XBocTaTte 54po npase, cm3 0,15 -0,05
XBocTaTe a4po npase, % 0,14 -0,01
XBocTate s4po niBe, cm3 0,17 -0,05
XBocTate aapo nise, % 0,18 0,01
AcuMeTpia XxBOCTaToro sapa -0,08 -0,01
JNlywnuHa, cm3 0,24 -0,07
NywnuHa, % 0,20 -0,02
JlywnuHa npaBa, cm3 0,34* 0,07
JNlywnuHa npaBa, % 0,28 0,09
JNlywnuHa niBa, cm3 0,17 -0,13
JNlywnwuHa niea, % 0,14 -0,06

lMpumitka. * KoegilieHT Kopensuii cTaTMcTUYHO 3HaYyLmi (p <
0,05).

(tabn. 3), a BiporigHy KoOpensyito BCTAHOBIEHO NuLLE
i3 camoasiTiB giten [10, 12, 17, 20, 37].

CTaTUCTMYHO 3HauyLMX KOpensiuin M BotoMe-
TPUYHMMKU MOKa3HUKaMK cTpionanigapHoi cuctemu
Ta 3aralbHUM iHaekcoM HAX 3a onuTyBanbHUKOM
PedsQL 4.0 He BuABNEHO (AMB. Tabn. 3), 3a BUHAT-
KOM MPSAMOro 3B'AA3KY MiXK 3araibHUM iHOoekcoMm AXK
i BosItoMeTpieto npaoi nywnuHu (r = 0,34), wo Moxe
CBIAYNTM NPO 3aNly4yeHHs B NaToNOriyHMM npoLec
CTPYKTYp CcTpionanigapHoi CUCTEMW BXKE Ha pPaHHIX
eTanax, ajie yepes clabKni 3B’930K Le TBEPAKEHHS
€ NpeaMeToM AUcKycii [12, 32].

HanBaxnuBiwnm pe3ynbTaToOM HalOro Aochi-
OMKEHHS € BUSIB/IEHHS CTAaTUCTUMYHO 3HAYyLLOro 3BO-
POTHOIO KOPENALUIMHOINO 3B’A3KY MiXX 06’€MOM LUY-
HOYKOBOI CMCTEMM Ta 3aranbHUM iHaeKcom AXK, oui-
HeHMM AiTbMW. Lle Bigob6parkae HenpogereHepaTuB-
HUM npouec, xapaKktepHun ana PC [5, 7, 9, 15, 18, 30,
34, 36, 38, 39]. NatodizioNoriyHO PO3LMPEHHS LLIY-
HOYKIB BigOyBa€ETbCA B pe3yNbTaTi KOMNEHCaTOPHOro
MexaHi3My, BigoMoro K aTpodis ex vacuo, npu sKkomy
BTpaTa MO3KOBOI TKAHWUHUW MNPU3BOAUTb A0 36iNbLUEH-
HA 06’emMy NiKBOpHMX npocTopiB [5, 18, 36, 38, 39].
Ller npouec gobpe onucaHum y cyd4acHux poboTtax 3
MPT-BontomeTpii npu PC, 30KkpemMa B AOCIAKEHHSAX
negiatpuyHoi koroptu [21, 30, 36, 38].

3B’A30K MiXK 3a3HaA4YE€HUMMU CTPYKTYPHUMWU 3MiHa-
mMu Ta AX Mae KaiHivHi Hacnigku. BTpata MO3KOBOI

TKaHWHW € HaAIMHUM NPEAMKTOPOM SK Pi3MYHOI, TaK i
KOTHITUBHOI iHBanignaadii [5, 7, 18, 38, 39]. 3 ornaay
Ha Te, WO MOKA3HWKW KOMHITMBHOIO Ta €MOLiMHOro
(YHKLiIOHYBaHHS € BaKNIMBWUMMU CKIAA0BUMMU OLLIHKK
A, 30Kkpema 3a onutyBanbHMkoM PedsQL 4.0, Bu-
ABNEHUIM 3B'A30K € o4ikyBaHuM [4, 8, 17, 23, 27—29,
32]. BusiBneHa Kopensuisi BKa3ye Ha Te, WO HaBiTb y
naujeHTiB i3 Nerknum cryneHem isanyHoi iHBaniAHOCTI
(HM3bKMI Gan 3a WwkKanoto EDSS) TpuBani natonoriy-
Hi mpolecwH, Wo Npu3BoAaTb A0 aTpodii, HEraTMBHO
BMN/NBAIOTb Ha Cy6’ EKTUBHE CamMOMOYyTTs AUTUHU [5, 7,
18, 30, 34, 38, 39]. Lle y3romxyeTbcs 3 JaHUMM cyvac-
HUX CUCTEMATUYHUX OMNAAIB, Ki NOKa3anu, Wo BUMI-
ptoBaHHSA 06’eMy MO3KY Ta/ab0 LUYHOYKOBOI CUCTEMM
MOXEe C/yryBatu YyTIMBUM HEMPSMUM MOKA3HUKOM
NS OLIHKWM aKTMBHOCTI 3axBOpPIOBaHHS Ta ePeKTUB-
HocTi Tepanii npu PC [5, 7, 18, 22, 35, 38, 39].

He BMSBNEHO 3HaAYYLIMX KOPENALUIMHUX 3B’A3KiB
MiXK BOSIIOMETPIEID BiNbLLOCTI CTPYKTYpP €eKcTpanipa-
MigHOI cucTeMM Ta NoKa3HMKamu A, Lo MoXKe cBia-
4YUTK MPO Te, WO BNAMB Ha 3aranibHy AX 3 60Ky LuMX
CTPYKTYP MEHLWI BMpasHuin abo cneumdidHiwmm [8,
12]. HasBHiCTb NOMIPHOr0 NPSAMOro KOPEensuinHoro
3B’A3KY 3 BOJIIOMETPIEID NPaBO| NYLINUHW € LIiIKaBUM i3
KNiHIYHOrO Nornsigy, OCKiibKK NylNWHa 3any4yeHa He
N1LIE B MOTOPHI, @ M Y KOTHITUBHO-EMOLiMHI NpoLIecH,
1o oco6anBo Baxnuneo npu PCy aiten [1, 8, 16, 32].

OOHUM i3 BaX/IMBILLMX pe3ynbTaTiB A0CNIAKEHHS
€ 3Ha4yHa Po36iXKHICTb MiX CaMO3BITOM fiTeN Ta Npo-
KCi-3BiTOM ixHiX 6aTbKiB. YCi 3Ha4Hi Kopensauii Mix
BOJIIOMETPIEIO FOJIOBHOIO0 MO3Ky Ta NoKa3HuKamn AX
BUSABNEHO NULLE 3a pe3y/bTaTaMu ONMUTYBAHHSA AiTEN.
KopensuinHux 3B’aA3KiB 3a JaHMMK 6aTbKiBCbKUX 3Bi-
TiB He BcTaHoBneHo [10, 12, 17, 20, 37]. Lle asuue
Jf06pe onncaHe B po6oTax i3 nefiaTpnyHOi HEBPOOTIi
Ta XPOHIYHOI negiaTpnyHOi natonorii. BoHo nosicHio-
€TbCS TUM, WO 6aTbKKU YacTille OPIEHTYIOTbCS Ha BUAK-
Mi Qi3NYHI BUSIBK, TOAI K AUTMHA Big4YyBa€e BTOMY, KOT-
HITUBHI TPYAQHOLL 4Yn OOMEXKEHHS Yy HaBYaHHiI [6, 10,
14, 17, 20, 26, 27, 37]. Tomy Ans KNiHIYHOT NpaKTUKK
B LiX rpyni NauieHTiB NpiopuTeT MAe CaMO3BIT AUTUHM.

Y HalloMy AOCNiAXKEHHI BCTAHOB/IEHO NIULLIE KOpens-
LLIMHWIM 3B’A30K, a HE NPUYNHHO-HACIAKOBWA. [1ns TOro
o6 BM3HAYUTK, YK Nepeaye aTpodisd MO3Ky MOripLeH-
Hio AXK, 41 Le B3aEMONOB’A3aHi npouecu, HeobXiagHO
NPOBECTU TpUBaJi NPOCMNEKTUBHI AOCNiaKeHHs [5, 7,
18, 30, 34, 38, 39]. Mana Bub6ipKa naujieHTiB (n = 39)
€ lWe OJHMM OOMEXKEHHSIM, WO MOXe BMAMBATW Ha
CTaTUCTMUYHY MOTYXKHICTb | y3araJbHEHHSI BUCHOBKIB
[16, 21, 38]. Cnia npoBeCcTM OOCNIMKEHHSA Ha BiNnbLuin
KOropTi y KibKOX LieHTpax (3 eanHuM MPT-NpoToKo/1oM
ana 1,5 a6o 3 Tn) ans NigTBEPMKEHHS BUSBIEHMX KO-
penauin [5, 7, 15, 18, 22, 30, 34, 36, 38, 39].

Xoya MP-BONOMETPIS FONOBHOIO MO3KY € Mo-
TYXHUM iHCTPYMEHTOM, BOHa Ma€ MeTOAO0MOriYHi 06-
MeXeHHs. PisHi MPT-anapatu, cuna MarHiTHoro nons
(1,5 a6o 3 Tn), NPOTOKONN CKaHYBaHHS Ta NporpamHe
3abe3nevyeHHs ang 06po6KM AaHUX MOXYTb NPU3BEC-
T A0 3Ha4yHMX BiAMiHHOCTEM y peaynbTatax. Ans
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noAonaHHs uiei npobaemMu cnia BUKOPUCTOBYBATH Of-
HaKOBI MPOTOKONN OOCNIAKEHHSA Ta OAHE MporpamHe
3abeaneyeHHs. KpiMm Toro, Ha 06'eM MO3KY MOXYTb
BMNAMBATK TaKi TUMYACOBI YMHHUKKU, 9K MeOUKaMeH-
TO3Ha Tepanis, aka MoXe CNpPUYMHUTU NCeBAOaTpPo-
dit0 MO3KOBUX CTPYKTYp, rigpatauito, a TakoxX 3MiHu
NnikBopoamHamiku [21, 31, 32].

BaxnuBo BiAcTeyBaTv OWHaMIiKy 3MiH 06’eMiB
3a3HayeHnXx CTPYKTYP TON0BHOrO MO3KY, OCOGIMBO
nicns noyaTky NiKyBaHHSA, WO 3MiHIOE nepebir 3a-
XBOPIOBaHHS. Lle gacTb 3MOry OLiHUTK iXHi BNMB Ha
36epexeHHsa AX [7, 36, 38].

BucHoBKM

[MpoBeneHe AoCnigKeHHs Hagano Bax/nBI AOKa3u
3B’AA3KY MiXK HeMpoaereHepaTMBHUMM 3MiHAMK, BUSIB-
neHuMu 3a gonomoroto MPT-BontoMeTpii, Ta OLiHKOM
AX aitbmu i3 PC. CuibHMIA 3BOPOTHUIM KOpPENsiLinHUI

KoHpniKTy iHTEpPECIB HEMAE.

3B'A30K MiXK 06'EMOM LLYHOYKOBOI CMCTEMU Ta Mo-
KasHuKkamun AXK nigrBepmaxye, Wo atpodis MO3KY,
fIka € OCHOBHMM MapKepoM HenpoaereHepallii, 6e3-
nocepeaHbO BMIMBAE Ha NMOBCSAKAEHHE XWUTTH Ta ca-
Mono4yTta xBopux Ha PC piten. BusBneHun, xou i
NMOMIpHUI, 3B’A30K i3 BONIIOMETPIEID NPaBOi NYLLMUHK
CBioYMTb Npo noTpeby noAanbliOro BUMBYEHHS PONi
cTpionanigapHoi cuctemn B natodisionorii POMS.

BaknnBMM BUCHOBKOM € Te, WO CaMO3BIT AUTUHU
NpPO AKICTb CBOI0 XMUTTH € HabaraTo TOYHILIWM | 3HaYY-
MM NMOKa3HUKOM, HiXX OLiHKa 6aTbKiB, L0 KOpentoe 3
06’EKTUBHMMM 3MiHAMK B rONOBHOMY MO3KY. Lle BKa-
3y€E Ha Te, WO KNiHiYHI OUIHKK B AWUTAYIN HeBponorii
MaloTb BpaxoByBaTU CNPUAHATTA AUTUHOIO CBOrO CTa-
Hy. [HTerpauisi 06’€KTMBHMX AaHWX HEMpOoBi3yani3aLii
i3 Cy6'EKTUBHUM CrpunHATTAM AX xBopumn Ha PC
OiTbMKW JacTb 3MOry po3po6uTU iHAMBIOyanisoBaHW
niaxig oo nikyBaHHS.

YuacTb aBTOPIB: KOHLENLIs Ta AUM3akH AOCAIAKEHHS, pedaryBaHHs TeKcTy ctatri — T. H.;
36ip Ta 06p06Ka maTtepianiB, MPOBEAEHHS 0O6CTEXEHb, aHasli3 OTPUMaHUX AaHnX, HarnucaHHs TekcTy ctatti — (0. [1.
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Correlations of brain volumetric measures with health-related quality
of life in pediatric multiple sclerosis: an emphasis on the ventricular
and striopallidal systems

Pediatric-onset multiple sclerosis (POMS) is a chronic inflammatory disease that affects various regions of the
central nervous system (CNS), is characterized by a high relapse rate, and has an earlier onset of cognitive impairment
compared with adult-onset multiple sclerosis (AOMS). Health-related quality of life (HRQoL) assessment is an important
clinical tool that provides an integrated patient-centred understanding of the patient’s condition, extending beyond
fraditional indicators of physical disability. Objective neuroradiological markers, such as brain volumetry derived from
magnetic resonance imaging (MR, are recognized biomarkers of neurodegenerative brain changes, which represent
a key component of MS pathophysiology.

Objective — to examine the correlations between volumetric parameters of brain structures — specifically,
the ventricular and striopallidal systems — and HRQoL indicators in children with multiple sclerosis.

Materials and methods. This cross-sectional study included 39 pediatric patients with MS. Quality of life was
assessed using the PedsQL 4.0 questionnaire, employing both child self-report and parent proxy-report formats. MRI-
based volumetric analysis was performed to measure the volumes of different brain structures, including the ventricular
and striopallidal systems. Statistical analysis was carried out using Spearman’s rank correlation coefficient, with statistical
significance defined as p < 0.05.

Results and discussion. The analysis revealed statistically significant inverse correlation between HRQoL scores and
the volume of the ventricular system. In particular, higher ventricular volumes correlated with lower total quality-of-life
indices. With regard to the striopallidal system, no overall significant correlations were identified, except for asignificant direct
correlation with the volume of the right putamen. Importantly, all significant correlations observed in this study were found
exclusively in children’s self-reports, whereas parent proxy-reports did not demonstrate statistically significant associations.

Conclusions. These findings support the concept that enlargement of the ventricular system, which accompanies
global brain atrophy, represents an important neuroradiological biomarker associated with perceived quality of life in
children with MS. The study underscores the critical importance of incorporating patient self-report, since children’s
subjective perception of their condition appears to reflect underlying objective neurodegenerative processes. Brain
volumetry has the potential to become a valuable adjunct to conventional radiological MS criteria and to clinical
monitoring of disease progression and freatment efficacy, especially for therapies aimed at preserving brain functionality.

Keywords: pediatric-onset mulfiple sclerosis, multiple sclerosis, brain volumetry, health-related quality of life,
children, ventricular system, striopallidal system.
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4 Herpuy Tl, Manamapuyk KOO. KopeasLji BOAOMETPIl CTPYKTYP TOAOBHOTO MO3KY 3 IHAEKCAMM SIKOCTI XKUTTSI XBOPUX HA PO3CISIHWI CKAEPO3 AITe: AKLLEHT HO LAYHOYKOBIN
TA CTRIONAAIACQPHIN cUCTEMAX. YKPAIHCBKIIA HEBPOAOTIHHMI XXYPHAA. 2025;3-4:45-50. doi: 10.30978/UNJ2025-3-4-45.
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HALOHOABHUIN MEANYHWI YHIBEPCUTET
iMeHi O.O. boromoAbLg, Kuis

OUiIHKQA 3MiH 9KOCTI XXUTTS KOMOQTOHTIB
I3 Aerkoro YyepenHo-Mo3KOBOIO TPABMOIO

Meta po6oTn — MPOBECTU OLHKY SIKOCTI YXUTTS KOMOATOHTIB i3 AEMKOK YepernHO-MO3KOBOKO TpaBMO (HMT)
TAQ BCTOHOBUTW B3AEMO3B’ 513K MiXK MOPYLUEHHIMM Y Qi3N4YHIN | NCYXiYHIN chepax 3A0P0B q (3a Pi3NHHUM TA NCUXIYHAM
KOMMOHEHTAMM 3A0POB’S1) TA HASIBHICTIO MIABULLLEHOIO PIBHST TPUBOXHOCTI, A€Mnpecii, MOpPYLWEHb CHY N KOTHITUBHMUX
PO3ACAIB.

Marepiaan Ta meToan. AO AOCAIAXKEHHST BYAO 30AYHEHO 20 NALLEHTIB-KOMOATAHTIB 3 AETKOK YEePEMHO-MO3-
KoBO TpaBmoto (YMT). MNauieHT BYAM OLHEH] 30 AOMOMOrOKO TAKUX IHCTRYMEHTIB, sk onmnTyBAABHMK MOS SF-36 (The
Medical Outcomes Study 36-Item Short Form Health Survey) 3 MeToto 3aranbHOT OLHKM NOPYLLEHb SIKOCTI XKNTTS Y
OCHOBHUX AOMEHAOX XUTTEAISIAbHOCTI; HADS (Hospital Anxiety and Depression Scale) — 3 MeToro OLHKM PiBHST Aenpe-
cii Ta TpusoxHoCcTi; PSQI (Pittsburgh Sleep Quality Index) — 3 MeToto KOMMAEKCHOI OLiHKM nopyLueHs cHy; MoCA
(Montreal Cognitive Assessment) — 3 METOI OLLHKM HASIBHOCTI KOTHITWUBHMX MOPYLLEHb, BKAKOYHO 3 AETKUMM KOTHITUBHW-
MM PO3ACACMM,

Pe3yAbTaTU TO OGroBOpEeHHs. MeAiaHHI 3HAYEHHS OLHKIM 30 OMUTYBAABHUKOMM CTAHOBUAM: i3VHHMIA KOMIOHEHT
3A0p0B 5130 MOS SF-36 — 41,8 % (34,1—52,9 %), NCYXi4YHMIN KOMMOHEHT 3A0P0B 51 30 MOS SF-36 — 31,5 % (24,3—37.,2 %),
HADS-A — 13 (8,5—15.,0) 6aniB, HADS-D — 11 (6,0—14.,5) 6aniB, MOCA — 24 (17—26) 6aniB, PSQI — 12 (8—16) 6anis.
MpoBEAEHO KOPEASILIMHM AHOAI3 3B°513KiB MibK MokasHMKaMy MOS SF-36 ta pisHgaMu TpmBOXKHOCTI (HADS-A), aenpecii
(HADS-D), nopyuweHb cHy (PSQ) i korHitvBHMX po3aaais (MOCA). BUSIBAEHO CUAbHY HETATVIBHY KOPEASILLIKO MiDK MCUXiY-
HUM KOMMOHEHTOM 3A0p0B’ g (MOS SF-36) Ta niaBULLEHNM piBHEM TPMBOXHOCTI (p =—-0,78; p < 0,05), TO6TO BULLMI PiBEHD
TPVBOXXHOCTI OCOLLKOBABCS 3 MPLLOK SKICTHO XNTTSI.

BucHoBkU. OTPUMOHI AQHI CBIAYATb MPO BMAMB BUCOKOTO PIBHSI TOVMBOXHOCTI B KOMOATAHTIB i3 Aerkoto YMT Ha
SIKICTb IXHBOTO XXMTTS1, TOMY BUSIBU TPMBOMM MOIKOTb ©YT KOMMEHCOBAOHI B LLiM KOropTi NALLIEHTIB.

KAI04OBi CAOBA: YEPEMHO-MO3KOBA TPOBMA, TPUBOXKHICTb, ASMPECIS, IHCOMHIS!, MCUXIYHE 3A0P0B 1.

BI‘I)‘IVIB JIErKOi YepenHo-mo3KoBoi TpaBmu (HMT),
OTPMMaHOI Mif Yac BiHKM, Ha 6n1arononyyys no-
CTpaxkaanux € OAHUM i3 YUHHUKIB «<HEBUOAMMOIO TH-
rapsi BinHu» [2]. HecneuudiyvHi Ta MHOXWHHI CKapru
(nopyweHHs 6anaHcy, 3anamMOpPOYEHHSs, FOIOBHUN
6iNb, «HEYITKICTb» 30pYy TOLLO) Y TAKKX NaLIEHTIB MO-
KYTb 3HAUYyLLO BNIMBATH Ha AKICTb XKUTTHA Ta ycKnaa-
HIOBATK MOBCAKAEHHY M NPodecinHy OiaNbHICTb [2,
4, 5]. O6’eKTMBI3aLia Ta OUiHKa 3a3Ha4YeHUX Nopy-
lUEeHb € CKNagHWM 3aBAaHHAM 4yepesd Pi3HOPIAHICTb
CKapr i cy6’eKTMBHICTb BWSIBIB HACNiAKiB JNErkoi
YMT [1].

MeTta po60oTU — MNPOBECTU OLLIHKY AKOCTI XKUTTH
KOoMOGaTaHTIB i3 IEMKOK0 YepernHo-MO3KOBOK TPaBMOLO

Ta BCTAHOBWUTU B3AEMO3B’A3KN MiXK MOPYLIEHHAMMU Y
@i3NYHIN | NcKxivHin chepax 300poB’'s (3a PiIBUYHUM
Ta NCUXIYHUM KOMMOHEHTAMM 300POB’S) i HAABHICTIO
NiABULLEHOIO PiIBHA TPUBOMHOCTI, Aenpecii, nopy-
LUEHb CHY M KOTHITUBHWUX PO3/ajiB.

Martepianu Ta meToam

[Jo pocnigkeHHsa 6yno 3anydeHo 20 nauieHTiB
yonoBiyoi craTi. CepefHin Bik ctaHoBMB 36,5 (28—
45) pokiB. MNocTparkaani BigHOCUMNMCL A0 KaTeropii
Komb6aTaHTiB Ta nepebyBanu Ha cTalioHapHoMy eTani
NiKyBaHHSA Micns oTpMMaHOi JIerkoi 4YepenHo-mMo3Ko-
Boi TpaBMu (UMT). MNauieHT 6ynn oLiHeHi 3a gono-
MO0 HaCTYMHMX ONWUTYBaIbHUKIB:

OtpumaHo * Received 05.10.2025 | MpunHaTo AC ARYKY ¢ Accepted 24.11.2025 | OnybAiKoBaHO * Published 29.07.2025
© 2025 Astopu. OnyBAIKOBAHO HO yMoBaX AiLieHsii CC BY-ND 4.0 ¢ Authors. Published under the CC BY-ND 4.0 license

KoHtakTHa iHdpopmauia ¢ Corresponding author:

CaMiHiH SIPOCACB [EHHOAIMOBMY, ACTIPAHT KadeApU HEBPOAOTIT
https://orcid.org/0009-0006-0669-6098

E-mail: yaroslavsaminin@gmail.com



OPUIIHA/IbHI AOCNIAKEHHA | ORIGINAL RESEARCHES

52

1. MOS SF-36 (The Medical Outcomes Study 36-ltem
Short Form Health Survey) 3 meTolo 3aranbHoi
OLiHKM MOpPYLIEHb AKOCTI UTTS Y OCHOBHUX AOMe-
HaxX XUTTEQIAIbHOCTI;

2. HADS (Hospital Anxiety and Depression Scale) —
3 METOIO OLiIHKK PiBHS Aenpecii Ta TPUBOXHOCTI;

3. PSQI (Pittsburgh Sleep Quality Index) — 3 meToto
KOMMIEKCHOI OLLiIHKM MOpPYLIEHb CHY;

4. MoCA (Montreal Cognitive Assessment) — 3 MeTot0
OLiHKM HasABHOCTI KOMHITUBHMX MOPYLUEHb, BK/HOY-
HO 3 IEFKMMW KOTHITUBHUMM pOo3Niagamu.

lNoKa3HUKM, sKi aHani3yBain

MOS SF-36 (Medical Outcomes Study 36-ltem
Short Form Health Survey) — ue aHKeTa, WO MiCTUTb
36 3anuTaHb, AKi JaloTb 3MOTY OLHUTK SKICTb XKUTTS,
noB’si3aHy 3i 340pOB’AM, 3a 8 MOKa3HMKaMK (BuLLe
3HaYEeHHs1 BKaA3ye Ha KpalluMh CTaH AaHOro AOMEHyY
300poB’A):

1. diznyHe pyHKuioHyBaHHS (Physical Functioning) —
OBMENKEHHS B WOAEHHIN 0COBUCTIM Ta npodecin-
Hin GI3UYHIN aKTUBHOCTI.

2. PonboBe QyHKLIOHYBaHHS, 3ymoBfeHe i3n4yHUM
ctaHoM (Role-Physical Functioning), — cTyniHb
TOro, ik O6MEXEHHA B LWOAEHHIM OCOOUCTIN Ta
npodecinHin ©di3nYHIn aKTMBHOCTI BM/IMBAE Ha
nauieHTa B KOHTEKCTI MOro ocobuCTUX LLIHHOCTEN,
CMoCcoBY HKUTTH, Npodecii Ta KUTTEBUX LLiNEN.

3. IHTeHcuBHICTb 600 (Bodily Pain) He3anexHo Bia
NIoKanisauji, NPUYMHK Ta iHLWKMX 0COBMBOCTEN Ta
MOro BNJnB Ha 0COBUCTY Ta NPOPECINHY AiFANbHICTb.

4. 3aranbHui ctaH 3g0poB’a (General Health) — ca-
MOCTPUWHATTS BIaCHOIo 340p0B’s abo XBOPOO6U-
BOro aedekKry.

5. utteBa aKtuBHicTb (Vitality) — piBeHb eHeprii
abo piBeHb BTOMMW.

6. CoujanbHe dyHKLUiOHYBaHHSA (Social Functioning) —
nepewKkoan Ana couianbHOi aKTUBHOCTI 4Yepes
CTaH 340poB’s.

7. OuiHKa ncuxiyHoro 3gopos’a (Mental Health) —
3aralibHUi piBeHb NCUXONOriYHOro ANCTPECY.

8. PonboBe OYHKLIOHYBaHHS, 3yMOB/IEHE €MOLin-
H1UMm ctaHoM (Role Emotional Functioning), — cry-
NiHb TOro, SIK 3arajbHWM PiBEHb MCUXONOriIYHOro
JMUCTPECY BM/IMBAE Ha NaLli€HTa B KOHTEKCTI MOro
0COBUCTHMX LLIHHOCTEN, cnocoby XuTTa, Nnpodecii Ta
HUTTEBUX LLiNEN.

TaKOX po3paxoBYyOTb [iBa iHTErpasbHUX NOKa3HU-
KW Ha OCHOBI 8 3a3Ha4YeHUX BULLE:

1. PisnyHmi KomnoHeHT 3g0poB’sa (Physical Compo-
nent Summary/PCS) — 3aranbHa oOuiHKa ¢i3ny-
HOro 61aronosnyyys.

2. TceuxiyHnin KomnoHeHT 3a0poB’s (Mental Compo-
nent Summary/MCS) — 3aranbHa OLiHKa MNcuxiy-
HOro 61aronosnyyys.

Ller onuTtyBanbHUK He € cneundiyHnm LWoa0 nes-
HOro 3axBOploBaHHA abo CTaHy, WO NiABULLYE MOro
3HAYEHHA NS OLUIHKM HEMPOMNCUXONOriYHMX BUABIB
nerkoi YMT.

[aHi o0 HassBHOCTI B NaLlieHTa NigBULLEHOIO piB-
HSl TOMBOXHOCTI 6y/iM OTPUMaHi 3a 40MNOMOro0 OMUTY-
BanbHUKa HADS-A (Hospital Anxiety and Depression
Scale — Anxiety), W0A0 HAsABHOCTI NiABULLEHOMO PiB-
Ha penpecii — 3a ponomoroto HADS-D (Hospital
Anxiety and Depression Scale — Depression), woao
nopylueHb cHy — 3a gonomorot PSQI, woao KorHi-
TUBHUX NopylieHb — 3a gonomoroto MoCA.

CratMcTn4Hmi aHania

[aHi HaBegeHo y Burngai megiann (Me) i Mix-
KBapTuabHoro iHtepBany (Q1—Q3). Ona OLUiHKHK
B3aEMO3B’'A3KY MiX NiABULWEHUM pPIBHEM TPUBOK-
HOCTIi, Aenpecii, MOPYLIEHOro CHY Ta KOMHITUBHMX PO3-
nafiB BMKOPUCTAHO METOA KOPENsLiMHOro aHaniay.
Mpn aHani3i KopensuinHoro 3B’AI3KYy 3a Spearman
BMKOpPUCTOBYBanu Taki rpagauii: p > 0,7 — cwnb-
HWA 3B’A30K, p = 0,5—0,7 — nomipHUA 3B’'A30K,
p < 0.5 — cnabkui 38'930K.

PesynbraTtn Ta 06roBOpEeHHA

Mpn npoBeneHHi aHKkeTyBaHHA 3a MOS SF-36
OTPUMaHO TaKi AaHi: ¢isnyHe GyHKLioOHyBaHHS — 57,5
(38,8—95,0) %; ponboBe (QYHKLIOHYBaHHSA, 3YyMOB-
neHe ¢i3nyHmMm crtaHom, — 67,5 (25,0—100,0) %;
iHTeHCUBHICTb 6onto — 47,5 (35,0—75,5) %; 3a-
ranbHum ctaH 3gopoB’s — 30,0 (22,5—52,5) %; wuTt-
TEBA aKTMBHiCTb — 22,5 (14,3—35,0) %, couianb-
He ¢yHKuioHyBaHHA — 50,0 (46,9—53,1) %; ouiHKa
ncuxiyHoro 3gopoB’s — 38,8 (26,0—52,0) %; ponbo-
B€ OYHKUIOHYBaHHSA, 3yMOBJIEHE EMOLIMHUM CTa-
HoM, — 33,3 (33,3—66,7) %; QiBU4HNN KOMMNOHEHT
3n0poB’a — 41,8 (34,1—52,9) %; nCUxiYyHMn KOMMOo-
HeHT 3gopoB’as — 31,5 (24,3—37,2) %.

10 20 30 40 50 60
MCS

— T

Puc. 1. KopeAsiLiviH QHQAAI3 3B °S1I3KY MK MCUXIYHM
KOMMOHEHTOM 340008 s 3a MOS SF-36 ta piBHeEM
TPUBOXKHOCTI 30 HADS-A
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TabaAauuga 1

KopeAsuinHui aHAAI3 3B’93Ky MiDK iSUMHUM | NCUXIYHUM KOMMNOHEHTAaMMU 3A0PpOB’s 3a MOS SF-36 i AaHuMM 3a

HADS, MoCA, PsQl

HADS-A

HADS-D

MoCA PSQI

Di3MYHMIN KOMMOHEHT 340POB’A p=0,55(p=0,01)

p =0,25 (p = 0,29)

p=0,31(p=0,20) p=0,03(p=0,88)

McuxivHnin KomnoHeHT 3gopos’'as p = —0,78 (p < 0,05)

p=-0,61(p<0,05)

p=014(p=057) p=-032(p=0,17)

IHWi paHi aHketyBaHHA: HADS-A— 13,0(8,5—15,0)
6anis, HADS-D — 11,0 (6,0—14,5) 6anis, MoCA —
24 (17—26) 6anis, PSQl — 12 (8—16) 6anis.

BusiBNEHO CUIbHWIA HEratMBHUM  KOPENsauUinHUI
3B’A30K MiX MCUXIY4HUM KOMMOHEeHTOM 3a0poB’s (MOS
SF-36) i niagBuULLEHNUM pPiBHEM TPUBOMKHOCTI (BULLIMK Pi-
BEHb TPMBOMXHOCTI aCOLMHOBaHWIM i3 TipLIOD SKiCTIO
UTTS, PUCYHOK), @ TAKOXK NMOMIiPHMIM NO3UTUBHUIM KOPENs-
LiMHWMM 3B’A30K MK Pi3MY4HWUM KOMMOHEHTOM 3[10POB’A
(MOS SF-36) i niaB1LIEHMM pPiBHEM TPUBOXKHOCTI Ta Mo-
MIPHWI HEraTUBHWUI KOPENSLLIMHUI 3B'I30K MiXK MCUXiy-
HUM KOMMOHeHTOM 340poB’s (MOS SF-36) i nigBuLeHnm
piBHEM TPUBOXHOCTI (LLO 3 OISy Ha BidyasibHWUM aHani3

KoHpnikTy iHTEpPECIB HEMAE.

nons Kopensiii € CTaTUCTUYHO 3HAYYLLIMM, ane He KiiHiy-
HO 3HauyLIMM pesynbraTtoMm) (Tabnuug).

BUCHOBKHM

BuaBneHo ctatMCTMYHO 3Hauywmn (p = —0,78,
p < 0,05) KopensuinHui 3B’930K MiX MigBULLEHUM
piBHEM TPUBOMHOCTI B KOMOGaTaHTiB i3 nerkoto YMT
Ta ripLIOO SAKICTIO XXUTTA 3@ PaxyHOK MCUXIYHOro KOM-
noHeHTa 310poB’sa 3a MOS SF-36.

OTpuMaHi gaHi cBig4yaTb Npo BMMB BUCOKOMO
PiBHA TPMBOXHOCTI B KOMOGaTaHTiB i3 nerkowo YMT
Ha SIKiCTb iXHbOr0 YKUTTSH, TOMY BMSIBM TPUBOIM MatoTb
6yTW KOMMEHCOBaHI B Ui KOropTi NaLieHTiB.

YuacTb aBTOPIB: KOHUeEeNLis i An3anH gocaipkeHHss — A. C., J1. C.;
306ip Ta nigrotoBKa matepiasy, HarnuMcaHHs TEKCTY, CTaTUCTUYHE onpauloBaHHA gaHux — 4. C.;

penaryBaHHs Texkcty — /1. C.
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Assessment of quality of life changes
in combatants with mild traumatic brain injury

Objective — to assess the quality of life of combatants with mild tfraumatic brain injury (TBI) and to determine the

YKPATHCbKUA HEBPOJIOTIYHUMA XYPHAN -

relationships between impairments in physical and mental health (Physical and Mental Component Summary scores
of the MOS SF-36) and the presence of increased anxiety, depression, sleep disturbances, and cognitive impairment,

Materials and methods. The study involved 20 combatants with mild fraumatic brain injury (TBI). Patients were
assessed using the following instruments: the MOS SF-36 (Medical Outcomes Study 36-Item Short Form Health Survey) for
general assessment of quality of life across key domains; HADS (Hospital Anxiety and Depression Scale) to assess anxiety
and depression levels; PSQI (Pittsburgh Sleep Quality Index) for comprehensive evaluation of sleep disturbances; and
MoCA (Montreal Cognitive Assessment) fo assess cognitive impairment, including mild cognitive disorders.

Results and discussion. Median questionnaire scores were as follows: Physical Component Sumnmary of the MOS
SF-36 — 41.8 % (34.1—52.9); Mental Component Summary — 31.5 % (24.3—37.2); HADS-A — 13 (8.5—15.0); HADS-D —
11 (6.0—14.5); MoCA — 24 (17—26); PSQI — 12 (8—16). Correlation analysis was performed to examine associations
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between MOS SF-36 scores and levels of anxiety (HADS-A), depression (HADS-D), sleep disturbances (PSQI), and
cognitive impairment (MoCA). A strong negative correlation was identified between the Mental Component
Summary of the MOS SF-36 and anxiety levels (p = -0.78, p < 0.05), indicating that higher anxiety was associated with
poorer quality of life.
Conclusions. The findings indicate that elevated anxiety levels in combatants with mild TBI significantly affect
quality of life. Therefore, anxiety symptoms should be appropriately addressed and managed in this patient population.
Keywords: traumatic brain injury, anxiety, depression, insomnia, mental health.

AAS UNTYBAHHA

J Cokxonosa Al, CamiHiH Sl OLHKA 3MiH IKOCTI KMTTSI KOMBATAHTIB i3 AETKOK YepPernHO-MO3KOBOIO TPABMOLKO. YKPAIHCBKMIA HEBPOAOTIYHUI XXYPHAA. 2025;3-4:51-54.
doi: 10.30978/UNJ2025-3-4-51.

J SokolovalLl, Saminin YaG. (Assessment of quallity of life changes in combatants with mild fraumatic brain injury). Ukrainian Neurological Journal. 2025;3-4:51-54. http://doi.
org/10.30978/UNJ2025-3-4-51. Ukrainian.
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2KHIM «KniBCbKQ MICbKO AUTSIMO KAIHIYHAO AIKQPHS N2 2», Kinis

AIOrHOCTUKA CTPYKTYPHOI eniAencii
npun HenpoPiGpPoMaATO3i B AUTAYOMY BiLLi

PaHHS | cCBOEYACHO AIQrHOCTUKA MYXAMH, B TOMY YUCAI MyXAMH MO3KY, € HOA3BUYOMHO BAXKAMBOIO SIK B AOPOC-
AVIX, TOK | B NALEHTIB ANTSIHOTO Biky. CyHOCHI METOAM AOCAIAKEHHST AO3BOASIKOT 3 BUCOKOKO TOYHICTIO BUSIBASITU XOPAK-
Tep TAKMUX MOPYLLEHb TA X AOKAAIZALt0. OAHAK, KAIHIYHAO KAPTUHA HE 30BXKAM KOPEAKOE 3 BUSIBAEHUMM CTPYKTYPHUMMA
3MiHaMW. Lle 06YMOBAEHO CTPYKTYPHO | GYHKLIOHAABHOK HE3PIAICTIO MO3KY. BiAbLL TOTO, B PAHHBOMY AUTSIMOMY BiLLi
CTPYKTYPHI YPOXKEHHSI MO3KY BU3HAYAKOTb MOACQABLLNIA PO3BUTOK ANTUHU. CTPYKTYPHI eninencii Ta eniAenTMYHI CUHAPOMM
MOXXYTb BUHMKATU 1K OAMH 3 MOXXAMBUX KAIHIYHMX BUSIBIB | ©YT HOCAIAKOM NEBHOTO CTPYKTYPHOTO YLLKOANKEHHST MO3KY.
CTpyKTYpHAO eninenciss MoXke BYT OAHNM 3 KAIHIYHMX BUSIBIB B XBOPWX 3 HEMPOLLIKIDHUMMN CUHAPOMOMM, 30KPEMA Mpu
HenpoodibpomaTosi (HP). Ha NpUKACA] KAIHIYHOTO BUMOAKY MOKO3OHO AEBHOT 30XBOPIOBAHHS B XBOPOrO AUTSIHOTO BIKY
B BUMNSIAI HEMPODIBPOM TA MIMEHTHMX MASIM HA LLKIPI, WO B MOEAHAHHI 3i CTRYKTYPHOO erniAencieto B OpMi GOKAAbHNX
eniAenTUYHMUX NPUNOAKIB | BUSIBAEHMX TOMAPRTOM HA MArHITHO-PE30HAHCHIN ToMorpadii (MPT) roAOBHOTrO MO3KY, OB pYH-
TOBYBOAO aiarHo3 HO 1 tiny. B npoueci AlarHOCTUYHOrO MOLLYKY MPOBEAEHNIN ANDEPEHLLINHMIN AIQrHO3 3i 3AOSIKICHMM
NYXAMHOMUW MO3KY.

MPOAHAAIZOBAHI OCOBAMBOCTI AEGIOTY 11 Nepebiry HO 1, Wo A03BOAMAO OBIDYHTYBATU KAIHIYHWIA AIQMHO3 i Npu-
3HOYUTU BIAMOBIAHY TEpPANito. MNOKA3AHO BAXKAVBICTb POOOTY MYABTUANCUMMAIHAPHOT rpyn GAXIBLIB AAST YTOUYHEHHST
AIQrHO3y 1 NPU3HAYEHHS BIAMOBIAHOTO AiIKYBAHHSI. 3riAHO MPOBEAEHOTO AOCAIAKEHHS, BYAO MOKA3AHO, WO CTRYKTYPHA
eninerncis B GopmMi OKAABHUX MPUMNOAKIB € OAHUM 3 KAIHIYHMX cumMnToMiB HD 1 Tiny B AUTUHN. TTPU3HAYEHHS TEHETUYHOTO
OBCTEXEHHSI MW CTRYKTYPHIM eninencii, B TOMy YMCAI B BUNOAKY H® € BOSKAMBUM AAS1 yTOYHEHHST MOXKAMBOTO rEHETUYHO-
ro pedexTy, LWo 06YMOBYB BUHVIKHEHHST 30XBOPDIOBOHHSI.

KAtouoBi caoBa: HeMpPodIBPOMATO3 1 UMY, CTRYKTYPHO eniAencis, eniASNTUYHI MPUNAAKN.

YpaXKeHHs MO3Ky BU3Ha4aloTb NoAasblIMM PO3BUTOK
ONTUHMK [3].
Eninencia moxke 6yTn Ceprno3HOIO KIiHIYHOIO O3Ha-

PaHHﬂ [liarHOCTMKa Ta afeKBaTHEe M cy4YacHe NiKy-
BaHHSA NyXMH MO3KY MaloTb Bax/IMBE 3HAYEHHS
AK AN Oopocnamx xBopux [1, 6], Tak i AN nauieHTiB

AMTSYO0ro BiKy. Ycnixv B Tepanii eninenTMyHuMx Ha-
nagiB y AMTAYOMY Bili 3HA4YHOK MipOK 3anexatb
Bif NpaBW/IbHO BCTAHOBJIEHOrO AiarHo3y. CTPYKTYpHi
eninencii Ta eninenTMYHi CUHAPOMWU MOXKYTb BWHMU-
KaTu 9K OOMH i3 KNiHIYHMX BMSBIB | ByTKM HacnigKom
CTPYKTYPHOrO YWKOMKEHHS MO3Ky [3]. CyyacHi me-
TOAM OOCHIMXKEHHS AaloTb 3MOTy 3 BUMCOKOK TOYHiIC-
TIO BUABNATM XapaKTep TaKWMX MOpPYyLIeHb Ta iXHI0
noKanizauito. OgHaK KiiHiYHa KapTMHa He 3aBXau
KOpEesoe 3 BUABIEHUMWU CTPYKTYPHUMM 3MiHamu. Lle
3YMOBJ/IEHO CTPYKTYPHOIO Ta QYHKLIOHANbHOI He3pi-
NICTIO MO3KyY. Y paHHbOMY AUTSYOMY Billi CTPYKTYPHI

KOO MaTonorii, o MOXe BparkaTu fIK HEPBOBY CUC-
TeMy, TaK M iHWIi opraHu Ta CUCTEMMU, 30KpEMA HEN-
POLWKIPHMX CUHAPOMIB, TaK 3BaHWX daKomaTo3iB,
OAHUM 3 fIKMX € HerpodibpomaTol (HD) [8]. Ans uiei
natonorii xapaktepHa nosiea NyxJMH abo ramapTom
3i WBWAKMM POCTOM. BinblWicTb i3 HUX FEHETUYHO
netepMiHoBaHi. OgHaK aesKi CUHAPOMW MOXKYTb ByTH
NoB’A3aHi i3 COMaTUYHUMKU MyTaLi MK abo HWUMHK
HEBIJOMUMU MEXaHi3MaMun. Y AessKUX BUNagKax MoX-
NYBa ManirHisauis npu HO [4, 7].

HenpowkKipHi cMHApOMKM 3any4daloTb Yy NaTonoriy-
HWUM NPOLIEC LIEHTPaNbHY HEPBOBY CUCTEMY, BHYTPILLHI
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opraHu, LWKipy 4Yepes3 eKToaepmasbHe MOXOOMKEHHS.
Helpodibpomatos € reTeporeHHMM 3axBOPHOBaHHSAM,
O OXOMJIOE HWM3KY MOPYLLEHb, SIKi XapaKTepU3yoTbes
3ara/ibHUMK 03Hakamu. OnncaHo ABi GOpMKU 3axBOpPIO-
BaHHA. Tvn 1, BigOMUIN K XBopobGa PeKnuHrxayseHa,
abo nepudepnyHmin HO, i Tvn 2, abo LeHTpanbHun HO.
Bu3HaueHi reHu, ski s3ymosntototb HP Ta € cynpecopamum
NyxanH. MNpunyckatoTb iCHyBaHHS iHLLKMX GOPM 3aXBOPIO-
BaHHs. Ha H® 1 tuny npunaaae 85 % BiA ycix BUNaaKiB.

LUKipHi BusBK npn HP 1 Tny xapaKrepusayoTbcs
NiIrMEHTHUMM NASMaMM 1 NyXAMHaAMK Pi3HOI JoKani-
3auii [4, 6, 7, 9]. HeBponoriyHi BUSBM 3axBOPIOBaHHS
MOXYTb OYTM PIBHOMAHITHUMK (PYXOBi, Mi3HaBaNbHi,
NOBEAIHKOBI po3naaun), a TaKoX CUMMATOMMU BHYTPILU-
HbOYEepPENHOI NoKanisaLii Nyx1MH, 30KpemMa 3 03HakKa-
MW BHYTpPilLHbOYEpEnHoi rinepTeHsii (rigpouedanii).
BaxnuBo, WO eninenTuyHi Hanagu TpanisioTbCa B
aiten i3 HO 1 tuny yacTiwe, HiXK Yy AMTa4iA nonynauii
[4]. Thiomun 30pOBOro HepBa CyNnPOBOAXKYIOTb NepPe6ir
y 20 % xBopux Ha H®P. CyyacHi meTtoamn Bisyanizauii
(MarHiTHO-pe3oHaHcHa Tomorpadia (MPT)) cnpusanm
BAOCKOHAJIEHHIO [iarHOCTUKK NYXJIMH MO3KY W ypa-
eHb 30pOBOro HepBa B NauieHTiB i3 HP 1 tuny.

Bigomo, wWo eninentMyHMn Hanag — Ue TUMYa-
COBa NnosiBa KJiHIYHMX O3HaAK i CUMMTOMIB y BUMIAAi
PYXOBMX, CEHCUTUBHUX, BEreTatTuBHUX abo iHWKX de-
HOMEHIB, fKi BUSIBASAIOTLCS K pe3ynbraT aHOMasbHOI
HaAMipHOI, TiNEePCUHXPOHHOI AKTMBHOCTI HEWPOHIB
rONOBHOIO MO3KY [2, 5]. Ha cyqyacHoMy eTani BUBYEH-
HS eninencii Ta eninenTMYHUX CUHAPOMIB 3MiHUINUCS
nornsan Ha natodisionoriyHi MexaHiamu. Y 6aratbox
€KCNEePUMEHTalbHUX | KNiHIYHMX OOCNIAKEHHSX Mo-
KasaHo, WO eninencia € 3axBOPIOBaHHAM Mepexi
HENPOHIB MO3KY, @ HE NInLLIE CUMITOMOM MOr0 NNOKasb-
HOi natonorii. BorHuwesi abo doKanbHi eninenTuyHi
HanaaM GOpPMyOTbCS Ta BUHUKAKOTb YCEPEOUHI HeW-
POHasNIbHOT MepeXi MO3KY, O 0BMEKYETLCSH OAHIEI0
niskynet. BoHn 6GyBaloTb IOKaNi30BaHUMKU OKPEMO
abo nowwupeHumu. BorHuuesi eninentuyHi Hanagu
MOYTb NMOXOANUTH i3 TMUOUHHUX CTPYKTYP MO3KY. [Mpo-
Lec reHepanisauii eninenTMyHMX HanaaiB BUHUKAE 3i
WBWOKMM BinatepanbHUM 3any4eHHSIM SK IMUOUHHUX
(MiaKipKOBKX), TaK i KIDKOBMX CTPYKTYP MO3KY. Tomy, y
pasi nigTBepAKEHUX MYXIMH MO3KY, 0CO6/IMBO B aU-
TAYOMY Billi, BaX/IMBE PO3YMiHHS HEe JiMlle HasgBHUX
BOTHULLEBUX CUMMTOMIB, WO MOXe BUABNATUCSH dO-
KaNbHUMM eninenTMYHMKU HanagaMmu 1 nporpecyBaH-
HAM HEBPOJOTiYHOro AediunTy 3 03HaKaMu napeasy.
XapaKTepHUM TaKOX € NOEAHAHHSA 3arajbHOMO3KOBOI
Ta BOTHWLWIEBOI CMMMTOMATUKK, 30KpemMa Yy BUrIaai
CTPYKTYPHOIO €NiNenTUYHOro CUHAPOMY 3 reHeparniso-
BaHWMMK 1 GOKanbHMMK Hanagamu i nicnsHanagoBum
napesoM (nape3om Toaaa).

HuHi yBary npakTU4YHKUX NiKapiB i HayKOBLIB Npu-
BEpTaloTb BMMNAAKMU NiIKapCbKO-CTIMKOI eninencii, Koau
HanaauM HECNPUUHATAUBI A0 3BMYaAMHUX dapMaKoso-
rYHUX METOAIB NiKyBaHHSA. Taki BMNaAKK BigHECEHO
[0 KaTteropii dapmaKope3uncTeHTHoi eninencii (PPE),
yacToTa §1Koi, 3a JaHMMKn MixKHapoaHoi nirn 60poTL6M

3 eninencieto (ILAE), ctaHoBuTb 6113bKo 30 % Bif ycix
BUNaAKiB AiarHocToBaHoi eninencii [2, 5]. MpuynHm
papMaKope3nUCTEHTHOCTI Pi3Hi, afie BCTAHOBIEHO, LLO
NeBHi CTPYKTYPHI 3MiHW MO3KY, 30KpeMa aHoMarii He-
MPOoHaNbHOI Mepexi, Npru3BoaaTb A0 nosisn ®PE. Y ni-
TepaTtypi HaBeAeHO AaHi WoAo MOTEHUIMHMX ycKnaa-
HeHb nepeobiry CTPYKTypHOI eninencii npu H® 1 tuny,
30KpeMa WoAo netanbHoOro Hacnigry [8]. LUe moxe
cnpuumMHmMTK | ®PE. 3 orngagy Ha ue Haa3BUMYaNHO
BaXKMBUM € §IK NMpaBUbHUK BUOGIp npenapariB ans
Tepanii CTPYKTYpHOI eninencii, Tak i BUSBNEHHS XBO-
PUX i3 BUCOKMM PU3UKOM pPo3BUTKY DPE.

HasaBHi cynyTHi po3naau B nepeobiry eninencin: no-
BEAiHKOBI MOpPYLEHHS, NCUXONOTiYHi npobnemn (Big
HE3Ha4YHMX CKIAHOLLIB NPU HaBYaHHI [0 TAXKKMUX
MCUXIYHMX 3aXBOPIOBaHb, 30KPEMa PO3N1aan CNeKTpy
ayTu3my, Aenpecii, Wo ChpUYMHAIOTb CEPMO3HI Ncu-
XocouianbHi npo6nemu). 3anponoHyBaT ageKkBaTHy
Tepaniio MOXHa fvlle 3 ypaxyBaHHSAM €eTionorii eni-
nencii Ta BUSABNEHOI CynyTHbOI NaToNorii.

JocnigpKeHHs BUKOHaHO BiANOBIAHO A0 NPUHLUMNIB
[enbciHcbKOi Aeknapaldlii. [MpoToKoN AOCNIAXKEHHS NO-
rOJEHWN NoKaNbHUM €TUYHMUM KoMiTeTOM HMY iMeHi
0.0. boromosnbls. Ha npoBeaeHHA AOCHIAXKEHb OTPU-
MaHo iHbopmoBaHy 3rogy 6aTbKiB navjieHTa.

KniHiYHUM BUnapoK

lMauieHT K., 11-piyHnMK xnoneub, 6aTbKKU SKOro
3BEPHYIMCA 00 NiKaps-HeBposiora 3 npueody MoB-
TOPHUX €niIeNTUYHUX HanafdiB i3 HaMpyXeHHaMm i
NMOCMWKYBaHHAM NiBOi PYKM TpMBanicTio A0 2 XB.
Mig yac ornsgy BMSIBNEHO MASMM Ha LWKiPI KONbOpy
«KaBa 3 MOJIOKOM», §iKi, 3i cfiB 6aTbKiB, NOCTYNOBO
3'aBuancs 3 1,5—2-piyHoro BiKy. IXHS KinbKicTb no-
CTynoBo 36inbuyBanacs. Henpodibpomu, BUABNEHI
BHYTPIWHbLOLLKIPHO, 3'9BUANCA 3 4-piyHOro BiKy Ta
6ynu po3TalloBaHi B340BX NIKTbOBOI0O 1 CepeanHHO-
ro HepBiB. ENinenTuyHi Hanagn 3a TUNOM Hampy*KeH-
HS Ta MOCMWKYBAHHSA NiBOI PYKM Ha TNi 36eperkeHoi
CBiAOMOCTI BUHMKanNM y Bili 7 poKiB i3 YactoToto 1 pas
Ha 2—3 Mic. Y HEBpPONOriYHOMY CTaTyCi BUABNSIUCS
0O3HaKu NiBOGIYHOro MoHoMNapesy, Henpodibpomu Ha
pyKax y3O0BX NiKTbOBOro Ta CEPEAMHHOro HeEpBIB,
YUCNEHHI NSMU Ha LWKipi po3mipom 1,5 x 3,0 cM Ko-
NIbOPY «KaBa 3 MOJIOKOM» Y AiNSHL Wui, Tyny6a, pyK.

3 aHamHe3y BigoMO, Lo B MaTepi AUTUHKM Byno giar-
HOCTOBaHO XBOPOOY PeKNnHrxay3eHa 3 niarBeparke-
HUMW ramapToMamu i HernpodibpomaMn. 3a JaHUMMU
MPT ronoBHOro MO3Ky AWTUHMW, BUSIBIEHO BOrHMULIA
NiABULLEHHS CUrHany iHTEHCMBHOCTI B T2-pexumi B
NiBKySX FOJIOBHOrO MO3Ky Ta MpaBoMy 6a3alibHoO-
My ranmii. Mpu npoBeaeHHi enexkTpoeHuedanorpadii
(EET) — KOMNNEeKcH rocTpmx XBuib y NOGHUX, TIM SHUX
i CKPOHEBMX BiABEAEHHSX (PUCYHOK).

Mig 4ac HenpoodTanbMONOriHHOrO0 OBCTEKEHHS
natonorii 3 60Ky 30pOBOro aHanisatopa He BUSB-
neHo. lNauieHT 6yB KOHCYNbTOBaHWM JliKapem-He-
MpoXipyprom Aans BM3HAYEHHS [OOLINbHOCTI Xipyp-
riYHOro JnikyBaHHs. PeKOMEeHAOBaHO AWHaMIiYHe

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -

2025, N°3 — 4
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PucyHok. EnexktpoeHueparorpama nadieHTa K.

CNnocTepexeHHs. [UTUHa KOHCYNbTOBaHa NiKapem-
opTtoneaoM 3 MPMBOAY HasiBHOro CKonioly. PeKo-
MEH/0BaHa iHAMBIAyanbHa nporpama peabinitauii.
Jlikap-HeBponor npuaHaynB nNpoTMHaNagoBy Tepa-
nito neBeTupaueTaMmom, novymHatoum 3 gosm 20 mr/
Kr Macwu Tina Ha go6y. [poTarom poKy 4actoTa eni-
NIENTMYHKUX HanafiB Ha TNi Tepanii ameHwwunacs ao 1
Hanagy Ha 5—6 wmic. lMauieHTy peKoMeHa0BaHo ne-
pebyBaTu Nig NOCTIMHUM CNOCTEPEXEHHAM nediaTtpa,
Henpoxipypra, odbTanbMonora, optonega n AMTA40ro
HeBpoJsora.

MpeactaBneHnn KNiHIYHUA BUNAAOK [AEMOHCTPYE
npo6aemy, Ana BUPILIEHHS SKOI [JOLbHO 3anyyaTu
MyNbTUAMCUMMAIHAPHY KOMaHay. Tak, Ansl YTOYHEHHS
Ta NiATBEPMAKEHHS KAiHiYHOro giarHo3dy H®P 1 Tuny
NnpoBeAeHi KOHcynbTalii Henpoxipypra, HeBposora,
odTanbmosora, opronega. EninentuyHi Hanaau, ki y
XBOPOro 6y/u KNiHIYHMM BMSIBOM CTPYKTYpPHOI eninen-
Cii, € OHi€l0 3 BaXKIMBMX KIiHIYHUX O3HAK nepeodiry
H® y autadomy Biui. HasBHICTb NOBTOpHMX eninen-
TUYHUX HanaaiB, NepeBaXKHO 3a TUMOM GOKaNbHKX,
3YMOBW/IN HEOOXIAHICTb NPOBEAEHHS AiarHOCTUYHOIO
NOLWYKy i AMdEpPeHLINHOI [iarHOCTUKU MOXJIMBOIO
06’EMHOr0 YTBOPEHHSI TOJIOBHOIO MO3KY, 30Kpema
3M109KiCHOT NyXAMHKW MO3Ky. [JaHi aHamHesy (nosiBa
Ha LWKipi N1sM KONIbOpPY «KaBa 3 MOJIOKOM» Ta HEWPO-
$ibpomMM B3OOBXK HEPBOBWUX CTOBOYPIB Y paHHbOMY
AWUTAYOMY Billi, KiNbKICTb IKMX MOCTYNOBO 3pocTana, a
TaKOX enifienTUYHi Hanaau 3a TMNoM GoKanbHUX MO-
TOPHMX, SKI BUHWKaAM 3 YyacToTor 1 pa3 Ha 2—3 Mic)
6ynu NiagcTaBoto 415 NpoBeAeHHsA AndepeHLinHOI aia-
FHOCTUKM Ha HasiBHICTb rPynun HEMPOLLKIPHUX CUHAOPO-
MiB Ta 3M10SKICHMX NyX/IMH MO3Ky. 3 ornagy Ha ae6btoT
3axXBOPIOBAHHSA B AUTAYOMY Billi, a TaKOX BPaxoByo4mn
NASMM Ha WKipi Ta HEMPOPiGPOMM B3A0BK HEPBOBMX

YKPATHCbKU HEBPOJIOTIYHUIA XXYPHAN - 2025, N3 — 4

CTOBOYPIB Y NOEAHAHHI 3 MOBTOPHUMM €NiNenTUYHUMM
Hanagamu, MOHOMapPe30M, a TaKOX CIMEMHUI aHaM-
He3 i NiATBEPAXKEHI CTPYKTYPHI 3MiHM (ramaptomu),
O ManKn YiTKi KOHTYpPU Ha MarHiTHO-pe30HaHCHIN
TOMOrpami roloOBHOTO0 MO3KY, BCTAHOBJIEHO AiarHo3
H® 1 tuny. [liarHo3 CTPYKTYpHOI eninencii B AUTUHU
Ha Tni nepebiry H® 1 tuny 6yB 06rpyHTOBaHMI Yepel
NOBTOPHI enifenTUYHi Hanagn 3a TMNOM (QOKaNbHUX
MOTOPHMX i3 NiATBEPAKEHUMM €NiNENTUYHUMK NaTep-
HaMW y BUIMNSAi KOMMNEKCIB rocTpux xBuab Ha EEl Ta
BUABEHI CTPYKTYPHI 3MiHM Ha MarHiTHO-pe30HaHCHIN
TOMOrpami MO3Ky.

Eninencia € NOWWPEHUM XPOHIYHUM 3axBOpIo-
BaHHAM MO3KY 3 Pi3HUMMW MPUYMHAMMU BUHWUKHEHHS.
CTpyKTypHi dopmu eninencii 3yMoBMEHI CTPYKTYPHUM
yparKeHHIM MO3Ky. Lle 6yno npuyuHolo eninencii B
3a3Ha4yeHoro nauieHTa. [iarHo3 CTPYKTYpHOI dopMu
eninencii B AMTMHW BCTAHOB/IEHO Ha TNi Nepebiry HO
1 Tvny. [na nikyBaHHA 3acTocyBanM MOHOTepanitio
NIeBETUPALIETAMOM, K NpenapaToMm NepLuoi niHii, 3
ornagy Ha noro dapmakoamMHaMmiKy Ta HEBENUKY Kiflb-
KiCTb NMOGIYHMX edEKTIB, O BaX/IMBO ANS NauieHTIB
[NUTAYOrO BiKY.

TakMM 4YMHOM, OCOGNMBOCTI AeboTy W nepebiry
3axXBOPIOBAHHA Janu 3mMOry O6rpyHTyBaTW KAiHIYHWA
[iarHo3 i npuM3HayuMTU BiANoOBigHY Tepanito. OUTUHI
PEKOMEH0BaHe reHeTUYHe OOCTEKEHHS AN BU3Ha-
YEHHS TEHETUYHOro AedEeKTy, KM MOoe 6yTU npu-
YMHOIO PO3BUTKY HOD.

BUCHOBKHM

= CTpyKTypHa eninencia y dopmi doKanbHMX Hanaais
€ OJHWM i3 KAiHIYHUX cumnTomiB HO® 1 TMny B AUTUHM.

= CBO€eYacHa fiarHoCTUKa CTPYKTYPHMX 3MiH MO3KY
BaX/IMBa 415 YTOYHEHHS AiarHo3y HD 1 tuny.
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= [N YTOYHEHHS K/iHIYHOrO AiarHo3y Ta npu3Ha- = [lpn3Ha4YeHHA TEHETUYHOro OOCTEXEHHS MnpwU
YeHHs afleKBaTHOI Tepanii BaX/IMBO 3any4aTn My/ibTU-  CTPYKTYPHIN eninencii npu H® mae BaxnvBe 3Ha-

AMCUMNAIHapHY KOMaHay. YEHHs A9 BU3HAYEHHSI MOMXIMBOIO FEHETUYHOro
= Tepanisa eninencii 3anexutb Big ii dopmun Ta Biky aedeKTy.
naujieHTa.

KoHpnikTy iHTEpPECIB HEMAE.

YuacTb aBTOPIB: KOHLENLiS i An3arH AOCAIAKEHHS, HAaNUCaHHS TEKCTY, pegaryBaHHsa — B. C.;
36ip Ta onpautoBaHHs matepiany — J1. .

I\iTequypo 5. Fattorusso A, Matricardi S, Mencaroni E, et al. The Pharmaco-
resistant Epilepsy: An Overview on Existant and New Emerging
1. [Jos6oHoc TA. KniHi4HMIA BMNAAOK HOPMOTEH3MBHOI rigpouedani: Therapies. Front Neurol. 2021 Jun 22:12:674483. doi: 10.3389/
36ipHUK HayKoBMX Mpaub 3a matepianamu VIII MixHapoaHoi fneur.2021.674483.
HayKOBOI KOHepeHUii «HaykoBui mpocTip: akTyasnbHi MUTaHHs, 6. Karan Wadhwa, Payal Chauhan, Shobhit Kumar, et al. Targeting
AOCSArHeHHs Ta iHHoBauii. 2024 p. BiHHuus: TOB «YKP/IOrOC Ipyn, brain tumors with innovative nanocarriers: bridging the gap through
2024 C. 501-503. doi: 10.62731/mcnd-29.11.2024.008. the blood-brain barrier. Oncology Research. 2024;32(5):877-897.
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V.O. SVYSTILNYK?, LM. GRYCHYNA?
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2Kyiv City Children’s Clinical Hospital No. 2, Kyiv

Diagnosis of structural epilepsy in neurofibromatosis in childhood

Early and timely diagnosis of fumors, including brain fumors, is extremely important in both adults and pediatric
patients. Modern diagnostic methods allow the nature of such disorders and their localization to be identified with
high accuracy. However, the clinical presentation does not always correlate with the detected structural changes.
This is due to the structural and functional immaturity of the brain. Moreover, in early childhood, structural brain lesions
determine a child’s further development.

Structural epilepsies and epileptic syndromes may arise as one of the possible clinical manifestations and be
a consequence of a specific structural brain lesion. Structural epilepsy may be one of the clinical manifestations in
patients with neurocutaneous syndromes, in particular neurofioromatosis (NF).

Using a clinical case as an example, the debut of the disease in a pediatric patient is demonstrated in the form
of neurofibromas and pigmented skin spots which, in combination with structural epilepsy in the form of focal epileptic
seizures and hamartomas detected on brain magnetic resonance imaging (MRI), substantiated the diagnosis of
neurofibromatosis type 1 (NF1). During the diagnostic process, a differential diagnosis with malignant brain tumors was
performed.

The features of the onset and course of NF1 were analyzed, which made it possible to substantiate the clinical
diagnosis and prescribe appropriate therapy. The importance of a multidisciplinary team approach for clarifying the
diagnosis and selecting appropriate treatment is demonstrated. According to the conducted study, it was shown
that structural epilepsy in the form of focal seizures is one of the clinical symptoms of NF1 in a child. The use of genetic
testing in cases of structural epilepsy, including NF, is important for identifying a possible genetic defect that led to the
development of the disease.

Keywords: neurofibromatosis type 1, structural epilepsy, epileptic seizures.
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YMoBU NyOBAiKaLii B «YKPATHCbKOMY HEBPOAOTYHOMY XXYPHAAI»

ABTOPCbKi pPYKOMWUCK MaloTb Bianosigat ymoBam nybnikalin
B «YKpaiHCbKOMY HEBPOJOriYHOMY KypHani». YMOBMW, HaBeaeHi
HUX4e, BpaxoByloTb BUMOrn MOH YKpaiHu 4o HayKoBMX daxoBux
BWA@Hb, Yy SKUX NYGNiKylOTbCA pe3ynbrati AnucepTaLin Ha 3406yTTa
HayKOBWX CTyneHiB [OKTOpa HayK, KaHauiata HayK Ta CTyneHs
noktopa dinocodii. Kateropis «b» (Hakazn MOH Ykpainu N2 32
Bia 15.01.2018 p., N2 1437 Big 18.11.2020 p.), a TaKOX BUMOTK
Mi>KHapo4HOro KOMITETY pefaKTopiB MeAWYHMX XKYpHaniB LWoao
aBTOPCbKMX PO6IT, NnoAgaHux Ao 6iomeanyHmx BuaaHb (International
Committee of Medical Journal Editors). CtatTi y xypHani po3mity-
I0TbCst Ha yMoBaXx NileHaii Creative Commons Attribution-NoDeriva-
tives 4.0 International (CC BY-ND 4.0) (https://creativecommons.
org/licenses/by-nd/4.0/).

CraTtTi Ny6niKytTbCs YKpaiHCbKOK ab0 aHMiNCbKO MOBaMM.

ABTOPCbKWI OpuriHan noaaloTb B €1eKTPOHHOMY BUMsai. Py-
KOMUC Mae MiCTUTH:

- iHgekc YK; Ha3By cTaTTi; Npi3BuLLa Ta iHiLian aBTopiB; Ha3-
BY YCTaHOBM, Aie NpaLooTb aBTOPK, MicTa, KpaiHu (Ans iHo3emuiB);

- TEKCT (cTaTTd — [0 9 c.; ornsg, npobnemHa ctatrs — o 12 ¢.;
KOpOTKa iHbopmMaLis — Ao 3 c.). [utaHHA Npo ny6nikaLito B *KypHa-
Ni BENMKOI 3a 06¢carom iHpopmaLlii BUPILLYETbCS iHAMBIAYaNbHO;

- CMWUCOK ULMTOBaHOi nitepatypu (50% mxepen MatoTb O6yTv
MeHLLE HIX N'ATUPIYHOT JaBHUHN);

- pes3ioMe 3 MOBHUM 3aro/loBKOM CTaTTi, Npi3BULLaMM Ta iHiLi-
anamu aBTopiB, Ko4oBMMM cnoBamu (Big 5 o 10 cniB 4K cnoso-
CNOJyYeHb, L0 PO3KPMBaIOTb 3MICT CTaTTi) ABOMa MOBaMMU: YKpaiH-
CbKOIO Ta aHMINCbKOO (Nepeknag mae 6yTi aKICHUM | TOHHUM);

- MOLITOBY Ta €NEKTPOHHY afpecy Ans ony6niKyBaHHS B XypHani;

- doTtorpadito neplworo aBTopa (AKLWO aBTOPIB Ginblue LBOX
abo oauH aBTop) abo doTorpadii ABOX aBTOPIB (AKLLIO aBTOPIB
ABOE). PoTorpadii MaloTb 6YTH HE MEHLLIMMU HiXK 3 x4 CM;

- 3anoBHEHWUI GNaHK NiLEH3IMHUX YMOB BUKOPUCTaHHS HayKOBOI
CTaTTi (MOXHa 3aBaHTaXXMTW Ha cawTi http://ukrneuroj.com.ua —
Mpo Hac — MMpo xypHan — 13. ABTOPCHKI NpaBa, NiLeH3iinHi yMoBH);

- Homepu TenedoHiB And 3abe3nedyeHHs onepaTUBHOIO
3B’A3KY pefakLii 3 aBTopamu.

[onaTkoBO ABOMa MOBaMu HagaloTbCs: Mpi3BuLLa, iMeHa, no
6aTbKOBI BCiX aBTOPiB, HA3BM YCTaHOB, B AKWUX MpaLioloTb aBTOPH,
MiCTa, HayKOBI CTyNeHi, 3BaHH$, Nocaan, KOHTaKTHI JaHi Ta iaeHTH-
dikaTtopu ORCID.

CratTio nmignucyloTb yci aBTopW Ta HaAcunaloTb Y pefakuilo 3
odiLiMHUM HanpaBlieHHSAM Bif 3aKnagy, B SKOMy BUKOHaAHO po6oTy.

Y KiHUj cTaTTi NoAatloTb AaHi WoA0 KOHDNIKTY iHTepeciB (Hanpu-
Knaj, KOHGNIKTY iHTEpeciB HemMae) Ta yYacTi KOXXHOro aBTopa y Ha-
NMUCaHHI cTaTTi (KOHUENUia i AM3anH aocnimkeHHs; 36ip matepiany;
onpautoBaHHa matepiany; CTaTUCTUYHE ONPaLOBaHHSA AaHUX; Hamnw-
CaHHA TEKCTy; peaaryBaHHsa Towo). bnaHk 3aaBu Woh0 KOHONIKTY
iHTepeciB MOXXHa 3aBaHTaXXMTW Ha cauTi http://ukrneuroj.com.ua
— Mpo Hac — MMpo xypHan — 10. KoHdniKT iHTepeciB.

Pepakuia aexknapye gotpumaHHs Hopm COPE (Committee on
Publication Ethics) Ta pekomengauin WAME (World Association of
Medical Editors).

CTATTA mae MiCTUTM HOBI HayKOBI AaHi (AN OrnsaAis) Ta HOBI
HayKOBi pe3ynbTaTh (ANs OpUriHanbHUX AOCNIIKEHb).

CTPYKTYPA 0CHOBHOrO TEKCTy CTaTTi Ma€ BiAnoBiaaTv 3arasb-
HOMPUWHATIN CTPYKTYPI A1 HAYKOBUX CTaTew.

TaK, cTaTTi, WO MiCTaTb pe3ynbTaTh eKcneprMeHTanbHUX 4ochia-
EHb, 30Kpema aucepTaLinHmux, i posmileHi nig pyépukoto «Opu-
riHasbHi AOCNIMKEHHS», CKNAAalOTbCs 3 TaKMX po3ainis: «Bctym»,
«Meta po6otu», «MaTepianu Ta metoau», «Peadynbratu Ta 06roso-
peHHs», «BucHoBKM». Lli nybnikauii MaloTb BKIOYATKU TaKi HEOOXiAHI
e/leMeHTH: NOCTaHOBKa Npob6nemu y 3aranbHoMmy Burnagi ta ii
3B’A30K i3 BaX/IMBUMU HAYKOBMMU a60 NPaKTUHHUMU 3aBAaHHAMM;
aHani3 ocTaHHIX JocnifXeHb i nybiKalin, B AKX 3anoyaTkoBaHO
pO3B’A3aHHS LiEi Npobnemu i Ha AKi CNMPaETbCA aBTOP, BUAINEHHS
HEepOo3B’A3aHMX paHille YacTUH 3arafibHoi NPo6IeMu, KOTPUM Npu-
CBAYYETbCA 3a3HayeHa cTatTs; GopMyIoBaHHS Linen cTaTTi; BUKknaa
OCHOBHOro matepiany AOCNIKEHHA 3 MOBHUM OOIPYHTYBaHHAM
OTPUMaHUX HayKOBMX pe3ynbTaTiB; BUCHOBKM 3 LibOro JOCHIIKEHHS
i NepcnexkTBM nofasblumxX PO3BIAOK Y LibOMY Hanpsami.

Y posgini «<MaTtepiann Ta MeToAM», KpPiM OCHOBHMX [OCAiA-
HULbKWX MeTodiB, 060B’A3KOBO CNifl 3a3Ha4yuMTU METOAM cTaTuc-
TMYHOrO onpaLlloBaHHA. HaBoaduYu pesynstati AOCNIAMKEHHS, He
cnig ayénioBaTtv AaHWX Tabnulb i PUCYHKIB, BapTO OOMEXUTUCH
HaMBaXKNUBIWMMWN BiJOMOCTAMMU.
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PE3IOME O CTATTI, B sKi Ny6nikyloTbCA pe3ynsrati eKcne-
PUMEHTaNbHUX AOCNIAKEHb, MOBUHHO MaTW Ty caMy CTPYKTYpY, LLO
N cTaTTa, i MIiCTUTKU Ti caMi pybpuku. O6car peslome — He MeHLe
1800 3HaKiB (3 ypaxyBaHHAM Npo6iniB i KNOYOBUX CiB).

IHWI cTaTTi (KNiHIYHI cNOCTEepPEeXKeHHs, NeKLii, ornaaun, cTatti 3
icTopii MeanLMHMU TOLLO) MOXKYTb 0POPMAATUCSH IHaKLE.

OIATPAMU T1a TPADIKN BCTaBNSI0ThL Y TEKCT Pa3oM 3 BUXIOHU-
MU JaHUMMU, SKi BUKOPUCTOBYBaANMU ANna No6yaoBH.

®OTOIMPA®DIT, EXOFPAMM, BMKOHaHI NpodecitHo BpyqHY
MAMKOHKW nopatoTb B €NEKTPOHHOMY BWINa4i (BiACKaHOBaHi 3
po3ginbHicTio He MeHwe 300 dpi i 36epexeHri y dopmatax TIFF 4yun
JPEG). ®oTorpadii naujieHTiB nogatoTb 3 iXHbOI MMCbMOBOI 3roau
abo B TaKoMy BMUMAAi, Wo6 0CoBy XBOPOro HEMOMXIMBO 6y/0
BCTaHOBUTU. (BnaHK iHbopMoOBaHOi 3roan nalieHTa Ha nyénikawito
noro ¢dotorpadii MOXHa 3aBaHTaxWTU Ha canTi http://ukrneuroj.
com.ua — lMpo Hac — Mpo xypHan — 12. MNoniTMKa Woao 3axucty
y4YaCHWKIB AOCHIMKEHHS.)

HaswuBaloun nikapcbkui npenapat, nepeBary HagaBaTh Mix-
HapofHin HenaTeHToBaHi Ha3Bi (INN), aKy nucatv 3 manoi nitepu.

CIMUCKW NITEPATYPU cknapatoTb TinbKu 3a andaiTom: cro-
YyaTKy npaui Kupunuueto, a notim natuHuuelo. OPpopmMneHHa Mae
BianosiaaTtn ctaHaapty NLM (National Library of Medicine; https://
www.ncbi.nim.nih.gov/books/NBK7256/). HeaHrnomoBHi 6i6nio-
rpadiyHi nocunaHHs ay6ntoTh aHMiIMCbKOIO MOBOIO (Ha3By 6epyTb
3 aHMiNCbKOro pestome) i No3HavalTb MOBY CTaTTi, HanpuKnag
Ukrainian. AKwWwo B neplogxepeni HeMa€e aHrIOMOBHOIO pe3tome,
cnig 3pobutn KBanidikoBaHUM nepeKknag abo TpaHchiTepaLito
Ha3BW NATUHCbKUMK niTepamMu. 3 yKpaiHCbKOI MOBW Mpi3BuLLa
aBTOMaTUYHO MOXHa TpaHcniTepyBaTh 3rigHo 3i ctaHaapTom KMY
2010 (nacnopTHwuit), reorpacivyHi Ha3BM — 3rigHO 3i CTaHJapTOM
YKMMT 1996 (cnpoleHunit) 3a nocunaHHam https://www.slovnyk.
ua/translit.php. HanpuKiHui NOTpi6GHO BKadyBaTH YHiKanbHWUi LUd-
poBwuit ineHTndikaTop ctatTi DOI, aKLLo Takui €. MNepeBipuUTH HasB-
HiCTb y cTaTTi ineHTdikatopa DOI MoxHa Ha caunTax http://search.
crossref.org un http://www.citethisforme.com. na oTpumaHHS
iHdopmauii woao DOI noTpiGHO BBECTH B MOLIYKOBUI PALOK Ha3BY
CTaTTi @aHMMINCbKOIO MOBOIO.

Yci ctatTi, HagicnaHi ana ny6nikauii y poaainax »xypHany «Opu-
riHanbHi JOCNiAKEHHS», «EKCnepuMeHTanbHi AocnimKeHHs», «Orns-
aun», «JlikapcbKi 3acobu B HeBponorii», NignsaraoTe peLeH3yBaHHHo.
Pepakuis 3anuwae 3a co60to npaBo 3MiHIOBaTU CTUIb 0DOPMEH-
HS cTaTTi. 3a HEeOOXiAHOCTI cTaTTa MOXe 6YTM NoBepHyTa aBTopam
N5 fjoonpauoBaHHA Ta BiANoBiAen Ha 3anuTaHHs.

ABTOPU PYKOMUCIB Y pa3i 3aCTOCYBaHHSA CUCTEM LUTY4YHOTO iHTe-
NeKTy 3060B’3aHi:

- No3HayvyaTv (MapKyBaTu) BUKOPUCTaHHSA TEXHOMONIN LWTYYHOTO
iHTeneKkTy npv nigrotoBUi MaTepianis. [o npuknagy, «Matepi-
an (cTaTrs, PyKOmnuc) niagroToBNeHO 3 BUKOPUCTAHHSAM TEXHOOrin
LUTYYHOTO IHTENEKTY»;

- nepeBipsaAT iHpopmaLito, 3reHepoBaHy LUTYYHUM iHTENIEKTOM,
Ha JOCTOBIPHICTb;

- NOTPUMYBATUCA NpPaB iHTENEKTyaNbHOI BAACHOCTI Ta HeEMaW-
HOBMX NpaB TPETiX 0Cib;

- NOTPUMYBATUCS YUHHOIO 3aKOHOAABCTBA YKpaiHKM Npo 3axXmcT
nepcoHanbHWUX AaHuX i NpaB NI0AUHM;

+ He BMKOPMUCTOBYBATW TEXHOJOTIN LUTYYHOrO IHTENEKTY, CTBO-
pPEHUX AeprKaBOlo-arpecopom.

BofHo4yac aBTOpU-A0CNIAHUKKM HECYTb BiAMNOBIAaNbHICTb 3a Ha-
CNiAKN BUKOPUCTAHHSA TEXHOMOTIN WTYYHOrO iHTENEKTY Y HayKOBIN,
NpaBoBil Ta €TUYHIN NIOLMHI.

Mepeapyk ony6nikoBaHUX cTaTen MOXIMBUM Ha ymoOBax
niueHsii CC BY-ND 4.0.

[eTanbHille 3 pepaKkuinHOl MNONITMKOK Ta YyMoOBa-
MW ny6nikauii B XypHani MOXHa O3HaWOMMUTUCA Ha CauTi
http://ukrneuroj.com.ua B po3aini «Mpo xypHa».

PeknamHi matepianu B }ypHani BignoBiaHO [0 3aKOHIB YKpaiHu
«[po Megiar, «[po peknamy» ineHTUOIKYIOTHCS Ta BIJOKPEMIOIOTHCH
Bifl iHLWOT iHpopMalLlii 3 BUKOPUCTaAHHAM C/lIOBa «peKnamar. 3a 3micT
peKIaMHUX MaTepianis BiANOBigaloTb peKnamoaBLyi.

CraTtTi HagcunaTtu Ha agpecy: vitapol3@gmail.com

Mepeannaty Ha NepioanMyHe ApPyKOBaHe BUAAHHS «YKPATHCbKWI
HEBPOJIOriYHUI KypHan» MOXHa 0hOoOpMUTK B peaaKLiii.

KoHTtakt: 096-702-11-52. E-mail: vitapol3@gmail.com.

KinbKicTb peknamu cTaHOBWUTb G/IM3bKO AECATM BIiACOTKIB Bif
3aranbHOro o6esry BUaaHHs.
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AiLeH3inHi yYMOBY BUKOPUCTAHHS HOYKOBOI CTATTI
B «YKPOTHCbKOMY HEBPOAOTIYHOMY XXYPHOAI»

HasBa cTtaTTi

ABTOpM cTaTTi

Mwu, aBTOpM CTaTTi, NiATBEPAXKYEMO, WO O3HANOMJ/IEHI 3 NOAAHUM PYKOMUCOM i cxBanunu noro. Mu ra-
PaHTYEMO, IO CTaTTH € OpUriHaNbHO PO60TOIO aBTOPIB. MU rapaHTyeEMO, WO CTaTTa He Byna ony6sikoBaHa
Ta He po3rnaaaeTbes Ans nyénikauii B iHWKWX BUAaHHSX. Big imeHi Bcix aBTopiB cniBaBTOp

Hece MOBHY BiANOBIAaNbHICTb 3@ NOAAHHS PYKOMMCY.

Mwu niaTBEpPAKYEMO TOM QaKT, WO BCi aBTOPU, NepepaxoBaHi Ha TUTYNbHIK CTOPIHLI, 3p06MAN 3HAYHUIN BHE-
COK y po6OTy, NpoYMTanu pyKonuc, NigTBEPAXKYOTb AINCHICTb | NEriTUMHICTb AaHWUX Ta iXHIO iHTepnpeTaLito, a Ta-
KO MOroAXKyoTbCsl Ha NOAAHHSA CTaTTi 40 «YKPAiHCbKOro HEBPOJIOMYHOMO KypHany».

Yci aBTOPU NMOTrOAMYIOTLCS, L0 CMUMCOK aBTOPIB € MPaBUIbHUM Yy CBOEMY 3MICTi Ta NOPAIKY.

Yci aBTOpM MOroaKytoTbCsl 3 PilLEHHSAM TFONOBHOIO pefakTtopa Mpo MPURHATTA pyKonucy Ao ny6nikauii
abo0 BiOXWMNEHHS, a y pa3i BUABNEHHA ByAb-GKOr0 NOPYLIEHHS ETUYHMUX MPUHLMMIB BUAAHHA B «YKpPaiHCbKOMY
HEBPONOTIYHOMY XKypHani» BiAKTMKaHHSA PYKOMUCY € OCTaTOYHMM.

Mwu, aBTopw, JliueHsiapu, rapaHTyeMo, WO BOJIOLIEMO BUK/IIOYHUMK aBTOPCbKUMW MpaBaMu Ha CTaTTio
i Hagaemo JliueHsiaTy, BuaaBLo «YKpaiHCbKOro HEBPOOriYHOro ypHany» TOB «BIT-A-I0J1», 6e3onnaTtHo HEBU-
KOYHY JTILEHSIt0 Ha i1 ONpuItoAHEHHS Ta BUKOPUCTAHHS:
Ha nepBMHHE ONy6/iKyBaHHA CTaTTi B *KypHani Ha ymoBax NiueHsii CC BY-ND 4.0;
Ha ajanTaLiito CTaTTi 3rigHO 3 peAaKUiMHMMK BUMOTramu;
Ha NepeBipKY TEKCTY PYKOMWCY Ha nJiariart;
Ha BUKOPWUCTaHHS METafaHmX CTaTTi LWASXOM 06p06IEHHS | cMcTeMaTu3alii, 0BeAEHHS 40 3arasibHOro Bigoma;
Ha PO3MILLEHHS CTaTTi B MEPEXKI IHTEPHET Ha cawTi XypHany Ta Ha CreLjiani3oBaHnx cantax MeanyHoi iHbopmallii;
Ha BHECEHHS [10 NOLUYKOBMX CUCTEM i HAYKOMETPUYHUX 6a3;
Ha nepeknap cTatTi iHWWMKU MOBaMu;
Ha PO3MNOBCIOMKEHHS CTaTTi HEOOMEXEHUM HaKIaaoMm y Byab-aKmMx dopmaTtax Ha Pi3HUX HOCiax iHpopmallii,
30KpeMa 3 KOMEPLLIMHOIO METOLO;
Ha nepepgady, 36epiraHHs Ta onpaLoBaHHA NEPCOHaNbHMX JaHMX 6€3 0OMEXEHHS CTPOKY BignoBiaHoO Ao 3a-

KOHY YKpaiHu «[1po 3aXMCT NepcoHanbHUX JaHuX».

AsTopwm (JliLeHsiapw):

(npi3BuLya Ta nignucu)

Jata
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