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DaHTOMHUI 6inb (PB) € NOWMPEHO Ta BUCHAX/TMBO (DOPMOID HEMPONaTUYHOIO
601110, W0 BUHUKAE MicNs aMnyTauii KiHUWiBKM Ta 3HAa4YHO NOTipLIYE SAKICTb XUTTS
nauienHTiB.

MeTa ornapy - ysaranbHUTUM W NpoaHaniayBaTu CydvyacCHi AaHi woao
dapMaKkonoriyHoro Ta iHTepBeHUiNHOro nikyBaHHa ®b 3 akUeHTOM Ha
NpakTUYHUX acnekTax Tepanii ANsa NoJinwWeHHs AKOCTI XWUTTSA MNaui€eHTIB |
onTUMI3auil TaKTUKM NiKyBaHHSA LbOro CKJaAHOro cTaHy.

lMpoBeneHO aHani3 AOCNiAXEeHb | KAIHIYHUX HAacTaHOB LWOAO0 NikyBaHHA OB,
30KkpemMa GapMakonoriyHnx niaxoAis (aHTUAENPecaHTN, aHTUKOHBY/TbCAHTH,
rabaneHTuHoiaN, onioian Ta aHTaroHicTn NMDA-peLenTopiB) Ta iHTEPBEHUINMHMX
MeToAiB (bflokaau HepBiB, paAioyacTOTHI Npoueaypu, HempoMoaynsauis).
®apmakonoriyHe nikysaHHs ®b noka3ano eBapiabenbHi pe3ynbTaTtu.
fabaneHTMHOIAN, @aHTUKOHBYNbLCAHTU Ta iHrib6iTOPM 3BOPOTHOrO 3aXOMN/IEHHSA
CepoTOHiHYy-HOpaZpeHasniHy NPOAEMOHCTPYBasn NOMIpHY ePEKTUBHICTb LWLOA0
3MEeHLeHHs iIHTeHCUBHOCTI 60/1t0. Onioian MOXHa BUKOPUCTOBYBaTW NULLE B
TAXKUX BUNAAKAX YepPe3 pU3MK 3aNeXHOCTI Ta NobidHi edpekTn. IHTepBeHLUiNHI
MeToan, Taki Ak 6nokaan nepudepuyHUX HEpBIB, padiodacToTHa abnauis
Ta MeToAM Herpomoaynauii (CTUMynsAUis CAMHHONO MO3KY, TPaHCKpaHiasbHa
MarHiTHa cTumynsauisa), 3abesneyyoTb TpuBane noserweHHs 6010 y Bunagky
pedpakTepHoro ®b i3 MiHiManbHMMKN NOBIYHUMU ABULLLAMWN.

MepcoHanizoBaHuii Niaxia, Wo NoeaHye dapMakoNorivyHi Ta iHTepBeHUINHI
MeToAM, € HanedeKTUBHIWKNM Yy NikyBaHHI ®b. HeobxiaHO npoBecTu
paHAOMi30BaHi KOHTPObOBAHI AOCAIAXEHHS AN ONTUMI3aLii TepaneBTUYHNX
cTpaTerii. 3 ornsAay Ha akTyasbHICTb NPo6/1eMU B yMOBax 3pOCTaHHS KiflbKOCTI
nauieHTIiB 3 amMnyTauissMM BHACNiAOK BOEHHUX Aili B YKpaiHi, cTaHAapTM3auis
nikyBaHHsa ®b € npiopuTeTHUM 3aBAAHHAM ANS MEAUYHOI CAiNbHOTU.

KnwouoBi cnoBa: ¢aHTomMHui 6inb; nepcoHanizoBaHui nigxig;, Mmeroau
JliKyBaHHSsI; ¢hapMakoTepanis; iHTepBEeHUiiHe /TiKyBaHHS

BcTyn

Enigpemionoria ¢paHtomMHoro 6onto

®aHToOMHUN 6inb (OB) - Le cknagHWM | BUCHaXMBUIA
NaToNOriYHMN CTaH, AKWIN BUHMUKAE Nicnga amnyTauii
KIHWIBKM Ta XapaKTepu3yeTbCs BiA4yTTSM 60nt0 Y
BiACYTHIM 4acTuHi Tina. Lle sBuwe € oaHieo 3 ¢popm
HerponaTMyHoOro 600 Ta 3aNUWAETLCSA aKTyalbHOM
npo6nemMoto AN5 NALUEHTIB | MEANYHUX MpPaLiBHUKIB Yepes
BMCOKY MOLIMPEHICTb Ta CKAAHICTb NiKyBaHHS.

CyuyacHi nigxoan no nikyBaHHs ®b nepenbayatoTb
BUKOPUCTAHHSA AK (papMaKoONOriyHuMx MeToAiB
(aHTMaenpecaHTn, aHTUKOHBY/NbCAHTU, rabaneHTUHOoIAN
TOWO), TaK i iIHTepBeHUIHUX BTpyYaHb (6nokaau
HepBiB, paAioyacToTHi MeToAM, HelpoMoAynauis).
MpoTe edeKTUBHICTb B6araTbOX i3 HUX 3a/INLLAETHCSH
CynepeusiMBoto Yepes 06MexeHy KiflbKiCTb BUCOKOSKICHUX
KNiHIYHUX AOCNiAXEHb.

MeTta ornapy - y3aranbHUTU W NpoaHanisyBaTun
Cy4acHi AaHi woA0 hapMaKosoriyHoro Ta iHTepBeHLINHOro
nikyBaHHsA OB 3 akLeHTOM Ha NpaKTUYHi acnekTn Tepanii
ONSA MONIMWEHHSA AKOCTI XUTTS NauieHTIB i onTuMisauii
TaKTUKW NiKYBaHHSA LbOro CKAaAHOro CTaHy.

Copyright © 2025 B.B. binowuubkunin, M.B. binowwnubka

MowwnpeHicTb ®B 3HA4YHO BIAPI3HAETLCHA B Pi3HUX
pocnigxeHHax (Bia 64 po 87% cepep nauieHTiB 3
aMnyTOBaHUMM KiHULiBKaMK) 3anexHo Bia BMbGIpkKM Ta
MeToaiB ouiHku [1,2]. ®aHTOMHUI 6inb cnocTepiraeTbcs
K Y UMBINbHUX 0Ci6, Tak i y BilAICbKOBMKIB, ane Moro
4YacToTa i TAXKKICTb € HENPOMNOPLINHO BUCOKUMU Cepen
BiNCbKOBUKIB Yepe3 TpaBMaTUUYHUN XapaKTep iXHiX
amnyTauin. Y CBiTi WOPIYHO BUKOHYOTb 61M3bKO
356 MAH amnyTauin KiHUIiBOK, Hanmbinbwui Tarap
amMnyTaui cnocTepiraeTbCa B KpaiHaX i3 HU3bKWUM i
cepefiHiM piBHeM goxoay yepes TpaBMu Ta iHdekuii [3].
Y Cnony4yeHux Ltatax wopiyHo npoBoAsSiTb 6AM3bKO
185 Tuc. amnyTauiii, rONIOBHUMU NMPUYMHAMUN SKUX €
CYAVHHI 3axBoptoBaHHA (82,0%), Tpasmn (16,4%),
OHKONOrivHi ypaxeHHs (0,9%) i BpoaxeHi aHoManii
(0,8%) [4]. Cepep ocib 3 amnyToBaHUMM KiHUiBKaMu ®b
€ CTIIKUM i YaCTO BUCHAXJ/IMBUM CTaHOM. [MowmnpeHicTb
OB ynpoaoBxX XWUTTA nicns aMnyTauii CTaHOBUTb BiA
64 po 87% [2]. CucTeMaTUYHUIN ornsaa i MeTaaHanis,
npoeaeHi K. Limakatso Ta cnisasT. (2020) [1], Bussunu,
Lo noLwmnpeHicTb @b 3HayHO BULLA B PO3BUHEHUX KpaiHaxX

Po6oTa onybnikoaHa nia niueHsieto Creative Commons Attribution 4.0 International License
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(66,55%) nopiBHAHO 3 KpaiHamu, WO pO3BMBAKTbCSA
(53,98%), wo cBigYNTbL NPO MNOTEHUINHUA BNNIUB
AOCTYyNny A0 MeAUYHOI AONOMOrn, XipypriyHMx MeToaiB i
nicnsionepauinHoro Aornsay Ha po3suTok Ob. Y 6n1mn3bko
82% oci6 3 amnyToBaHMMK KiHUiBKamMu ®B BUHMKAE
BMNPOAOBX MEpLOro pokKy nicaa amnyTtauii, 3Ha4yHa
yacTuMHa nauieHTiB Bia4yBatoThb 6islb pokamu, WO CBIAYNTb
NpO XPOHIYHMI XapakTep 3axBoptoBaHHSA [3].

Ha po3BuTtok ®B BnAnMBae HU3Kka AoonepauiiHux,
nepionepauinHmx i nicnsonepauinHnX YAHHUKIB PU3NKY.

JoonepauiviHi YNHHUKY pU3NKY

1. Binb nepen amnyTauieto. MocTinHni 6inb Nnepepn
aMnyTaui€eln € CUNbHUM nepeaBiCHUKOM ®B, OCKiNbkKKu
BiH MOX€ CMPUYUHUTU LEeHTpasibHy CEeHCUTM3auilo Ta
Ae3afanTuBHY HelponaacTuyHicTb [5].

2. MNcuxonoriyHi YMHHKUKW. Tpusora, Aenpecia Ta
KaTacTpodisauid nos’s3aHi 3 NiABULLEHOI NMOBIPHICTIO
po3BuTky ®b [6].

3. Bik i cTaTtb. JIiTHIN BiKk acoOUiIlOETbCA 3 BULIUM
pusnkom ®Bb, Toai AK BiAMIHHOCTI, NOB’A3aHi 3i cTaTTHO,
3anMwarTbCcs HegoBeaeHuMn [3].

lMepionepayiviHi YNHHUKN PUUKY

1. XipypriuHa TexHika. TpaauuiiHa TpakuiriHa
HelpeKToMis, KO/IM HepB Nepepi3atTb Nig HaTArom,
O CMPUYMHSE NOro CKOPOYEHHS, MOXe NMPU3BECTU A0
YTBOPEHHS HEBPOMM, 36inbLuyoun pusmnk ®b [7].

2. YooCcKoHaneHi xipypriyHi metoan. loBeneHo,
o Taki MeToAM, AK uinecrnpsMoBaHa peiHHepBauid
m'a3ziB (Targeted Muscle Reinnervation (TMR)) i
pereHepaTuMBHUN iHTepdenc nepndepnyHnNx HepsiB
(Regenerative Peripheral Nerve Interface (RPNI)),
3HAYHO 3MEeHLWYTb YacToTy ®B 3aBAAKM MONIMNLWEHHIO
pereHepauii HepBiB i 3MeHLEeHHIO 4YacTOTM YTBOPEHHS
HeBpoM [8].

llicnsioniepayiviHi YUHHNKN PUUKY

1. Binb y 3anuwky KiHuiBku (6inb y KyKci) cunbHO
Kopente 3 ®b, WO CBIAYNTb MPO HASABHICTb CRISIbHUX
nato@isionoriyHmMx mexaHismie [9].

2. BukopucTtaHHs npoTesiB. YAooCKOHaNeHi npoTesu i3
CEHCOPHMM 3BOPOTHUM 3B’A3KOM MOXYTb MOM'akWwnTn OBb,
TOAi K NoraHo nigirHaHi abo cyTo KOCMETUYHI npoTes3un
MOXYTb NigcunnTn ckaprun [10].

3. TocTpuh nicndonepauinHum 6inb -
HEKOHTPO/IbOBaHMM 6inb, WO 36epiraeTbCs BNPOAOBX
TUXHIB nicna onepawuii, 3Ha4YHO NiABULLYE PU3UK
XpOHi4yHOro ®b [3].

DaHTOMHUI 6i/lb y BIFICbKOBUKIB

DaHTOMHMI 6i/1b € aKTyanbHO Npob6a1eMoto B yMoBax
BiMHM Yepe3 BWCOKY 4acTOTy TpaBMaTU4HOi BTpaTu
KiHLIBOK cepej BiNCbKOBWKIB. JOCNiAXEHHSA noKasanm,
LLIO BiNCbKOBWKM 3 aMNyTOBaHMMM KiHLiBKaMM Bia4yBaTb
GinblW TAXKKWUIA i CTinkun OB NOpPIBHAHO 3 UMBINbHUMU
ocobamu [11]. Lle NOACHIOETLCHA TAaKUMU MPUYNHAMMN:

1. Mpupoaoto amnyTauii: amMnyTauii, noB’a3aHi 3
60110BMMU AiIMU, HACTO CNPUYNHEHI BUOYXOBMMU yaapamu
BWCOKOI eHeprii abo BOrHenasbHMMMN MOPAHEHHAMMU, LLO
npuM3BOAMUTb A0 CEPMO3HILLOro MOLWKOAXEHHS HEpBIB i
niaBULWEHHS pu3nKy nossu ®b [12].

2. NCMXONOTiIYHUMN CTPECOBUMU YMHHUKAMMU:
BIMCbKOBMKW 3 aMMyTOBAHUMM KiHLIiBKaMW MatoTb BULLMIA
piBEHb NOCTTPaBMaTUYHOro cTpecosoro posnaay (MNTCP)
i Aenpecii, aki TicHO noB’A3aHi 3i 36iNbLIEHHAM TSKKOCTI
b [13].

3. MNpobnemamun peabiniTauii: BigcTtpoyeHa abo
HeajekBaTHa peabiniTauisa, 3okpemMa obmexeHumn
AOCTYnN A0 cneuiani3oBaHOro NpoTe3yBaHHs Ta nporpam
nikyBaHHsa 6onto, Mmoxe nigcunntn Ob y BeTepaHis [14].

http://theunj.org
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MatonoriyHa ¢isionoria dpanTtomHoro 6onro

He3Baxatunm Ha YUCNEHHi AOCNIAXEHHSA, TOYHI
natodisionoriyHi MexaHiamMm, WO nexaTb B OCHOBIi OB,
BMBYEHO He MOBHICTI. BBaxatwTb, WO B OCHOBI LbOro
XPOHIYHOrO MaToNIOriYHOro CTaHy JIeXUTb CKaAHa
B3aeMoais MopdosoriyHmx, @isioNoriyHnx i XiMiyHuX
3MiH Yy nepudepunyHili Ta LeHTpasbHili HepPBOBIl CUCTEMI.
Po3yMiHHA nepudepundHnx, cniHanbHUX i CynpacrniHaabHNX
MexaHi3MiB, WO Npu3BOoASATb A0 po3BUTKY Db, mae
BUpillasnbHe 3Ha4YeHHs AN po3pobkn edPeKTUBHUX
NpodiNakTUYHNX Ta TepaneBTUYHUX CTpaTerin.

lMepugepunyHi mexaHizmy. ®aHTOMHUNA 6inb yacTo
BWHMKAE BHACMIAOK NepeTuHy nepudepuyHmx HepBiB Nia
yac amnyTauii, Wo nNpuM3BOAUTb A0 Ae3aAanTUBHUX 3MiH
y HelpoHax. [lo kn4YoBUX nepudepinHux MexaHi3MmiB
HanexaTb:

1. YTBOpeHHA HEBPOMW — MiCNa NepeTuHy HepBsa
NOLWKOAXXEHI aKCOHW HaMararTbCH pereHepyBaTw, LWO
4acTo NPU3BOANTbL A0 YTBOPEHHS HEBPOMMU. Lli HeBpoMm
OEMOHCTPYIOTb CMOHTAHHY €KTOMiYHY aKTUBHICTb i
niasuueHy 36yanmBiCTb, CIPUUYUHSOUYN NOCTINHUN
6inb [15, 16].

2. EkTOnMiyHi po3psaAaun - rinep3byanuneictb
NOLUKOAXEHUX HEPBOBUX 3aKiHYEHb | By3/1iB AOPCabHUX
KOpiHLUiB NMPpM3BOAMUTb A0 CMOHTaHHUX 60NbOBUX
CUrHaniB, AKi IHTEPNpPEeTyrTbCAa AK TaKi, WO NOXOoAATb
BiA BiACYTHbOT KiHUiBKK [3].

3. 3ananbHi peakuii — nicngamMnyTauiiHe 3ananeHHs
M akTuBauia iIMYHHUX KAITUH MOXYTb NiACUAUTK
HOUMLEeNTUBHY nepepavy curHanie, wo 36inblwye
ceHcuTm3auito nepndepunyHmnx Hepsis [15].

CrinHHOMOo3K0BIi MexaHi3my. CMMHHMIA MO30K BiAirpae
KJIOYOBY POJib Y MiACUNEHHI Ta Moaynsuii 60n1b0BUX
curHanie nicnsa amnyTauii. BigbyBaeTbcsa aekinbka
KJTI04OBUX MpPOLIECiB:

1. UleHTpanbHa ceHCcUTU3aUia - nigBuwieHa
36yanuBiCTb HEMPOHIB 3a4HBOr0 POry CNMHHOIO MO3KY
npu3BoAnTb A0 36inbweHHs 601b0BOI TpaHcMicii. Lle
SIBULLLE CMTPUYMHIOE NOCTIiHWIA BiNlb HABITb 3a BiACYTHOCTI
nepudepnyHoro curHany (input) [15, 16].

2. Po3ranbmyBaHHSA wnaxis 60010 — 3MEHLWEHHS
rasbMiBHOI HelpoTpaHCMicii, Hanpuknag, 3HUXEHHS
FAMK-epriyHoi Ta riiyMHepriyHoi akTUBHOCTI, MiACUNIOE
HOUMLENTMBHY CMrHanisauito Big 3anuwKky KiHUiBku [1].

3. HeliponnacTuuHi 3MiHM - BTpaTa adepeHTHOro
CUrHany Big aMnyTOBaHOI KiHWIBKW NMpU3BOAUTL A0
AesafanTUBHOI MJIACTUYHOCTI 3a4HbLOro pory, LWo
nigcunioe Biag4yTTa 60Nt0 HABITb 3a BIACYTHOCTI
NOCTIMHUX HOUMLENTUBHMX cTuMynis [15].

CynpacniHasibHi MexaHi3Mu. TONOBHNI MO30K 3a3HaE
3HAUYHUX CTPYKTYPHUX i pYHKUIOHaNbHMUX 3MiH nicns
aMnyTauil KiHUIBKKY, WO cnpuymnmHae po3sutok ®b. o
HUX HanexaTb:

1. KopTukanbHa peopraHisauis - dyHKUiOHaNbHi
MarHiTHO-pe30HaHCHI AOCNIAXEeHHS MoKa3syTb, WO
COMaTOCEHCOpPHI KipKOBi AiNAHKM, SKi NpeacTaB/isiiOTb
aMnyToBaHy KiHLUiBKY, 3aMillaloTbCa NpeAcTaBHULTBaMU
CycCigHixX YacTuH Tina. Lle nepeHanawTyBaHHA noB’A3aHe
3i cnpuiHATTAM 6010 Y BiACYTHINM KiHuiBui [1,3].

2. TanaMmiyHa AuChYHKUIS — Tanamyc, AKuUin
06po6nsie CEHCOpPHI AaHi, AEMOHCTPYE rinepakTUBHICTb
y nauieHTiB i3 ®b, iMOBipHO, Yepe3 BTpaTy apepeHTHOI
perynsuii [15].

3. 3MiHeHa HM3XiaHa Moaynsauis 6ot — agucdyHKUIS
HU3XIAHMX WASXiB MoAynsauii 6onto Big cToBbypa MO3Ky
Ta NiM6iYHOT CUCTEMU CMPUYMHSE MOCTIlAHI 60NbOBI
BiauyTTa [16].
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dapmMakoJsioriuHa Tepanisa ¢paHToOMHOro 6osto

3anpornoHOBaHO pi3Hi cnocobu gapmMakonoriyHoro
nikysaHHa ®b, ane npu3HayYeHHSa PiI3HUX Knacis
npenapaTiB AEMOHCTpPYE BapiabenbHi pesynbtatu. Llen
ornsaa 30cepefxeHo Ha edeKTUBHOCTI TPULMKIYHUX
aHTupaenpecaHTie (TUA), iHri6iTopiB 3BOpOTHOrO
3axonJleHHs1 cCepoTOHiHy-HOopaapeHaniHy (I33CH),
rabaneHTuHoOIAIB (NnperabaniH i rabaneHTUH) i
aHTUKOHBYNbCcaHTIiB (KkapbamaseniH, okckapba3seniH,
Tonipamart), onioiais (Tpamanon, MOpdiH, OKCUKOAOH) i
A0AaTKOBUX (apMaKooriYHUX nigxoAiB (aHTaroHicTm
peuenTtopiB NMDA (keTaMiH) Ta 60TYyniHIYHWNNA
HENpPOTOKCHH).

TpMUUKIIiYHI aHTugenpecaHT. AMITPUNTUNIH,
WNPOKO BUKOpUCTOBYBaHui TLLA, gocnigxeHo wono
noro edekTMBHOCTI B flikyBaHHi ®b. BBaxatoTb, WO
BiH Ai€ WNAXOM NiACUIEHHS TPaAHCMICii CEPOTOHIHY
Ta HoOpaApeHaniHy B UeHTpalibHil HEpPBOBIN CUCTEMI,
mMoayntuymn BiguyTTa 6010, OaHaK [OCAIAXKEHHS
noro edekTuMBHICTb Npu ®b nMokasanu cynepeysnsi
pesynbtatu. L.R. Robinson Ta cnisaBT. (2004) nposenu
paHAOMi30BaHE KOHTPOJIbOBAHE AOCAIAXKEHHS, B AKOMY
NOPIBHSAM aMiTPMNTUAIH i3 Nnauebo B nauieHTiB i3 B i He
BUSIBUJIN iCTOTHOT pi3HULI B 3MEHLLEHHI 60110 MiX ABOMa
rpynamu [17]. Kpim Toro, nobiyHi epekTn aMiTpunTuiiny,
Taki AK cepauif,, CyXiCTb y pOTi Ta 3anaMoOpoO4YeHHs,
MOXYTb 06MeXyBaTh MOro BUKOpUCTaHHS [18].

IHri6iTOpy 3BOPOTHOIrO 3ax0r€HHS CEPOTOHIHY-
HopaapeHasniHy. OynokceTuWH, HaWBigOMIiWMUN
npeAcTaBHUK L€l rpynu nikapcbkux 3acobiB 3rigHo
3 pekoMeHpApauisMu, po3pobaeHUMN Ha niacTasi
pe3ynbTaTiB paHAOMI30BaHUX Niauebo-KOHTPOIbOBaHMX
KNIHIYHUX AOCAiAXEeHb, NpU3HavaTb AN8 NiKyBaHHS
HenponaTuyHoro 6onto, 3o0kpemMa 6onicHoOi giabeTnyHoi
HeitponaTii Ta di6pomianrii. Moro noTeHuian y niky-
BaHHi ®65 MeHlWe BMBYEHO, OCKiNIbkN e(hEeKTUBHICTb
OYNOKCeTUHY Mpu LbOMY CTaHi He OuiHBanNu B
MacwTabHux BunpobyBaHHaX. [poTe MeTaaHanis
pocnipxeHb edpekTuBHocTi I33CH ans nikyBaHHSA
HeliponaTuMyHoro 6070 BMABUB, WO AYNOKCETUH
3HAYHO 3HMXXYE MOKa3HMKK 6ONI0 NpU AesaKMX CTaHax,
noAibHux ao ®b6 [19]. 3 ornaay Ha HU3bKY MOLIMPEHICTb
OB y cy4yacHuUX 3axiAHWX KpaiHax i, BianosigHO,
MEHLWY KiNbKiCTb paHAOMi30BaHUX KOHTPOJIbOBaHMUX
AocnigXeHb Npu Ui natonorii NopiBHAHO 3 60/1bOBMMY
HenponaTUYHUMM pO3/1aAaMN iHLWOMO MOXOAXEHHS,
3BMYAMHOIO MPaKTUKOK € BMKOPUCTAHHS HACTaHOB i3
3arasibHoi hapMakoTepanii HeMponaTuyHoro 6osto [20].
OKpeMO HaroJsIoWYyeTbCH, WO CNpPUATAUBUIA npodinb
nobiyHMXx edekTiB AYNOKCETUHY MOpiBHAHO 3 TUA
pobuTb MOro NMpM3HaAYEeHHs NepcnekTUBHUM BapiaHTOM
ANS NaAUIEHTIB i3 HEMEPEHOCHICTI IHWNX NiKapCbKUX
3acobis [18].

MoyaTkoBa [03a AYNOKCETUHY cTaHoBUTb 30 Mr.
MpenapaT nNpuiiMaloTb OAMH pa3 Ha AeHb, MepeBaxHo
BpaHUi. Y pasi nepeHOCHOCTI yepe3 1 TUX A03Y MOXHa
36inbwmTn o 60 Mr. Y nikyBaHHi 601b0BMX po3nagis
ue A03yBaHHA 3a3BMYal € MakCUManbHUM, KNiHIYHOI
KOPUCTI BiA nmojanblworo TMTpyBaHHA A0 120 Mr He
BusiBneHo [21].

fabaneHtuHoign. fabaneHTuHoian (rabaneHTuH
i nperabaniH), WNPOKO BUKOPUCTOBYITb MNpw
HenponaTUYHUX 60NbOBMX po3nagax 3aBAAKWU iXHIN
34aTHOCTI MOAYMOBATU KasbLi€BI KaHaM B LEHTpanbHil
HepBOBIN cucTeMi. Y AOCNiAXEHHSX MoKasaHo, Wo
rabaneHTMH 3HUXYE iHTeHCcuBHICTL ®B. D.G. Smith
Ta cniBaBT. (2005) [22] npoBenu paHAaoMi3oBaHe

KOHTPOJIbOBaHe AocnigXeHHs. MNMauieHTn, ki oTpuMyBam
rabaneHTWH, NOBIAOMWUAM NPO 3HaYHE 3MEHLWEHHS
6onicHux BiguyTTiB. [lo60BY 403y rabaneHTUHy
noctynoso 36inbwyBann 3 300 go 3600 mr. Binbwe
NOSIOBUHM MNAUIEHTIB OTPMManu CyTTEBE MOJNErIeHHS
Ha Tni Tepanii UMM NiKapCbKMM 3acob60M MOPIBHAHO 3
OJHIE N'ATOK YYACHUKIB KOHTPOJbHOI rpynu. B iHWoMy
paHaoMi3oBaHOMY noaBiiHOMY cninoMmy nnaue6o-
KOHTPONbOBaHOMY AochigXeHHi [23] nauieHTam i3
nicnaamnyTtauinium ®b npu3Hayanu rabaneHTuH,
noyunHatoum 3 4o3u 300 mMr/noby, 36inbliyBanv 403yBaHHS
no 2400 mr abo MakcMManbHO NepeHOCHOI A03KN. Yepes
6 TUX MOHOTepanii UMM npenapaTtoM MaUiEHTU, AKI
Noro oTpuMyBanu, BiA3Hayannm CTAaTUCTUYHO 3Hauylle
3HWXKEHHS IHTEHCMBHOCTI 60110, OfHaK iHLWI AOCHIAXKEHHS
BMSABUAM TipWi pe3ynbTaTu WOAO 3MeHLWeHHS 60t
nopiBHsHO 3 nnauebo [19].

MouaTkoBa Ao3a rabaneHTnHy ctaHoBMTbL 100-300 Mr,
Ky NpuiiMaloTb nepej cHOM abo po3noainawTb Ha
TP NPUAOMM MNPOTArOM AHSA. Y nojanbloMy A03Y
36inbwytoTb, AoAatoun woaHsA 300-900 Mr 3 ypaxyBaHHSAM
edeKTUBHOCTI Ta NepeHOCHOCTi. MakcMManbHa Ao3a
MoXxe cTaHoBuTKn 3600 Mmr.

MperabaniH € CTPYKTYPHUM aHaNI0roM y-aMiHoMacnsiHOi
kncnotu (FAMK). Byayuum noTyXHiwmm rabaneHTUHoIAOM,
HiX rabaneHTWH, BiH NPOAEMOHCTpPYyBaB e(eKTUBHICTb
npu pi3HUX HelponaTU4yHUX 60MbOBMX po3nagax,
30KkpeMa B JNikyBaHHI ®B. MperabaniH 3B'93yeTbCcs i3
cyboanHnueto a20 BOSbTaX-3aJleXXHUX KasbLieBUX
KaHaniB, 3MEHLWY4YN BUBINIbHEHHS 30yAXKyBanbHUX
HelipoMegiaTopiB, TakMx siK rnytamaT, cybcTaHuis P i
HopaapeHaniH. Lleihi MexaHi3M nexuTb B OCHOBi MOro
edeKTMBHOCTI Npu NiKyBaHHI HeponaTnyHmnx 60/1bOBUX
po3naaie (aiabeTnyHa HenponaTia Ta nicnarepneTMyHa
HeBpanris). Y gocniaxXeHHsX oBeAeHO eDeKTUBHICTD i
6e3neyHicTb NpM3HaYeHHs nperabaniHy. 3 ornsaay Ha Te,
wo ®b mae cninbHi NaTodizioNoriyHi MexaHiaMm 3 iHWKMK
HelriponaTU4YHUMK 60N1LOBUMU CMHAPOMaMK, nperabaniH
BBaXatoTb epeKTUBHUM 3aco60M nikyBaHHA OB [24].

3a AaHUMWU YUCNEHHUX AOChiAXeHb, nperabaniH
€ edPeKTMBHMM Yy MaUIEHTIB i3 Pi3HUMKU TuUnNamu
HenponaTtuyHoro 6onto B fobosmux pgosax 300, 450
i 600 mMr. loza 150 mMr/pob6y 3aebinbworo 6yna
HeedekTUBHOt [25]. PekoMeHAYETbCSA MOYMHATKU
nikyesaHHsa 3i 150 mr/poby, po3noaineHux Ha 2-3
npuiiomu. Yepes TmxaeHb A060BYy 403y cnig 36inbwmnTm
Ao 300 mr. Yepes 2-3 TWXHI, 3a noTpebun, MOXHa
po3rnsaHyTu ii niaBuweHHs o 450-600 Mr [21]. THy4kuni
pexuMm Ao3yBaHHA nperabaniHy, akuin nepepbavae
iHavBiayanbHU Nigbip no3m B gianasoHi 150-600 mr/
006y 3anexHo Bif AOCATHYTOro edekTy Ta NepeHOCHOCTI
0A€ 3MOry e(peKTUBHO NonerwmTn 6inb i 3HU3NTU YacToTy
BiAMOBW BiA npenapaTty [26].

€ 6araTto noBiAOMAEeHb MNPO 3aCTOCYBaHHA
nperabaniny B flikyBaHHi ®b i3 NO3UTUBHUM pe3ynbTaToM
[27-29], ane B ornaai dapmakonoriyHoi Tepanii ®b
[30] 3a3Ha4YeHO, WO KiNbKiCTb SAKICHUX AOCHIAXEHb
nperabaniHy npn ®b € MeHLWO MOPIBHAHO 3 iHWWMK
HerponaTUYHUMK po3nagamun. Ha Hawy AyMKY, Le MOXHa
MOSICHUTU TUM, WO nowmnpeHicTb ®b B iHWMX KpalHax,
30KpeMa pO3BMHEHUX, € MEHLUOK, HIXX MOLWMPEHICTb
iHWKX 60NICHUX HerponaTUYHMUX CTaHIB MUPHOIO Yacy,
a TaKoX 3HAYHO MEHLUOK MOPIBHSAHO i3 BITYUIHAHUMU
OaHWUMKN BOEHHOro Yyacy. HesBaxkatouu Ha ue, aBTopu
3a3HayeHoro ornaAy BBaXkalTb NpuaHavyeHHs npu Ob
rabaneHTuHOIAIB, Tak camo Ak TLA, AynOKCeTUHY 1
onioigis, BUNpaBAaHUM.

http://theunj.org



MNobiyHnMn edbekTamm rabaneHTUHOIAIB NepeBaxxHO
€ 3anaMOpOYEHHS Ta COHJIUBICTb, @ TAKOX 36iNblIEHHS
mMacu Tina, Wo Moxe obMexyBaTu ix TpuBanui Npumnom
[31]. 3anaMopo4YeHHS Ta COHNMBICTb 34€b6inbWworo
BUHWKAIOTb YNPOAOBX MEPLWOro TUXHSA NpUAOMY
nperabaniHy, 3rogoM MOCTYMNOBO 3MeEHLWYTbCH i
B 6inblWwoCTi BUNaaKiB perpecyTb dyepe3 1 Mic Bia
noyaTky nikyBaHHs [32]. IcHYOTb NpoCTi pekoMeHaauii,
OOTPVMaHHA SIKUX AAE 3MOTY 3HAYHOK MipOK YHUKHYTU
po3BUTKY Mob6iuHMX ABuULW, rabaneHTUHOIAIB, 30KpeMa
nperabaniHy. PekoMeHAOBaHO MOYMHATWU NiKyBaHHSA
nperabaniHoM i3 npuomMy BBe4depi. Xoya B iHCTpyKLUii
npenapaTy 3a3Ha4yeHO MOXMBICTb NPUIOMY 3 ixxeto abo
6e3 i, noyaTkoBy A03Y Kpalle NpuinMaTu nig vyac Beyepi.
Y pedakunx Bunagkax oAHOPa3OBUM BeYipHi npuiiom
150 Mr npenapaTy fae€ 3Mory epekTUBHO 3MEHLNTK Binb
Ta NONIMNWWUTM AKICTb CHY 3 MiHIManbHUMWU MOBIYHMMMK
peakuigMmu. AKwWo npuinom nperabaniHy B nepuwin
NOSIOBUHI AHS CYNPOBOAXYETbCSH 3HAYHOK COHUBICTIO
Ta/abo 3anaMOpOYEHHSM, TO MOX/MBE acUMeTpUYHe
AO03yBaHHA — npuiom 6inbwoi 403K BBeyepi. Takum
niagxia mMae takox natodisionoriyHe obrpyHTyBaHHS.
IcHYy€ B3aeEMO3anexHiCTb MiX AKICTIO CHY Ta BUPa3HIiCTio
XPOHIYHOro 60st0. YHacnigoK MoslinweHHs CHy nicns
npuriomMy 6inbwmnx 403 nperabaniHy BBe4vepi NauieHT
MOXe He noTpebyBaTy 3HAYHUX 403 NpenapaTy BAEHb.
YncneHHi pocnigxeHHs edekTUBHOCTI nperabaniHy
npu XpoHiYHOMY HelponaTuyHoMy 6010 MoKasanu, Wwo
NONIMNWEHHS CHY 3HAYHOI MipOIO BMJIMBAE HA 3MEHLLEHHS
iHTeHcuBHOCTI 6onto [32, 33].

Yepe3 3aHEMNOKOEHHS Ta Nob6oBaHHSA MauieHTIB
WoA0 MOXNMBMX MOBIYHMX edekTiB rabaneHTUHOIAIB
nikap MoXe NpuM3HaYnTM HU3bKi, HEAOCTAaTHbO e(PEeKTUBHI
[03u npenaparTis, abo nauieHTN MOXYTb HEAOTPUMYBATUCSH
NpM3HaYE€HOro pexuMy NikyBaHHs. 3anobirtm noraHum
pe3ynbTaTaM NikKyBaHHS AOMOMOXe iHOOPMYyBaHHS
NauieHTIB NpoO Te, WO afAeKBaTHUN KOHTPOsb 60110 MOXe
notpebyBaTu aesakuii 4ac, a NnobivHi ABMLLE MOXYTb 6yTH
MiHIMi3OBaHi 3aBASAKN AOTPUMAHHIO HaBeAeHUX BULLE
pekoMeHzAauin i 3rogom perpecysaTu [33, 34].

Ockinbkn ®b € BUCHaxMMBMM 601b0BMM pO3/1agoM,
AKUN Yy AeAKUX BUNAAKaxX NOraHo pearye Ha fikyBaHHS,
PO3rNAHEMO MOXNUBICTb KOMbGiHOBaHOI Tepanii
aHTUHenponaTuyHnumm 3acobamu. D.R. Spiegel Ta
cniBaBT. [35] nmoBigoMuauM, WO KOMGIHOBAHUI MpUAOM
AyNnoKceTuHy 1 pas3 Ha AeHb Ta nperabaniHy ABidvi-Tpuui
Ha AeHb AA€ 3MOMY 3HAYHO 3MEHLUNTU iIHTEHCUBHICTL OB i
NoCcTynoBoO (YNPOAOBX 2 TUX) BiAMOBUTUCS BiA NpUAOMy
npusHayeHoro paHiwe mopdiHy cynbdaTy. [JoboBa
[03a AyfoKCeTUHy ctaHosuna 60 mr, nperabaniHy -
450 Mr. CxeMa TUTpyBaHHSA 6yna Takow: 3 1-ro AHs
npuiiom 30 Mr Ay/TOKCETUHY B NEPLUiA NONOBUHI AHS Ta
nperabaniHy no 50 Mr Tpuyi Ha AeHb, NOYMHAUM 3 4-r0
AHSA, npuinoMm 60 Mr AynoKCeTWUHy B MepLliin NoNOBUHI
OHA Ta nperabaniHy no 100 Mr Tpuyi Ha AeHb, 3 8-ro
OHS W Hapani npuiiom nperabaniHy no 150 Mr BpaHui
Ta 300 Mr yBeuepi. baraToHauioHanbHe NOABINHO chine
napanenbHo-rpynose gocnigxeHHa COMBO-DN study
[36], npoBeneHe 3a yyacTi 804 nauieHTiB, Nokasano, Lo
pe3ynbTatn Tepanii nepudepnyHoro HemponaTUyHOro
6onto koMbiHauielo cepeaHix 403 AynokceTuHy (60 mr/
noby) i nperabaniny (300 mr/go6y) 6ynun gewo kpawmmm
3a pe3ynbTaTh MoOHOTepanii UMMM NikapcbkMMuM 3acobamu
B MakcuMmanbHux aobosux gosax (120 ta 600 mr/aoby
BiANoBigHO). Ha aymky aBTopiB, kOMb6iHOBaHa Tepanis
HeriponaTn4Horo 60110 AyNOKCETUHOM i NperabaniHoMm €
edeKkTMBHOW, 6e3ne4yHoto, Jo6pe NepeHoCUTbLCS, Ta Aa€
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3MOTry YHUKHYTU nobiyHMX edekTiB npenapaTiB, SKLLO
KniHiYHa cuTyauia noTpebye iXHiX MakCcMManbHUX 403 Y
BMMNAAKy MOHOTepanii.

AHTUKOHBY/IbCaHTU. MpoTUCcyaoMHi 3acobu gono-
MararTb 3MEHWWUTU HerponaTUYHUN 6inb WAAXOM
cTabinizauii rinep3byannemnx MmembpaH HEMpOHiB.

Kapbama3seniH, AaKuii TpaAuUiAHO 3aCTOCOBYTb
ANs TpureMmiHanbHOI HeBpanrii, NpoAeMOHCTpyBaB
noTteHuian y nikysaHHi ®b. [lesaki noBiAOMAEHHSA Npo
BMNaAKWN Ta HEBEJINKI A0C/iAXXEHHSA NOKa3yTb, WO BiH
MOXE 3MEHLINTU IHTEHCMBHICTb 60110 LWASIXOM MoAyNnsAuii
HaTpiEBUX KaHaniB y rinep3dyannemx HempoHax. OgHak
npo@inb roro nobiyHMx edekTiB (3anamMopoyeHHs, BTOMa
Ta renaToTOKCUYHICTb) 0OMEXYE 10ro BUKOpUCTaHHSA [21].

OkckapbaszeniH € CTpyKTypHOK MnoxiAHow kapba-
MaseniHy, Ma€ noAibHWi MexaHi3Mm aii, ane 3 Kpawum
npodinemM nobiyHux edekTiB. Moro ouiHioBanu Ans
nikyBaHHSA HeliponaTuyHoro 6onto. [eski nocnigKeHHs
3acBigyumnu nepesaru Uboro npenapaty npu ®b. MNMpoTe
6pakye SAKICHUX paHAOMI30BaHWX KOHTPOSbOBAHMUX
pocnigxeHs [21, 37].

TonipamMaT BMKOPUCTOBYIOTb AN NpodinakTUKu
Mirpeni Ta eninencii. Moro Takox gocnigxysanu aAns
NnikyBaHHS HeMponaTuyHoro 6oto, 3okpeMa ®b. BiH aie
Ha HaTpieBi Ta KanbuieBi KaHann, moaynwum MMK-
epriyHy nepegady. [lesaki focnigXeHHs csigyaTb Mpo
3MeHLEeHHs TaXKkocTi ®B, ane 3HauyHi NobivHi edekTn
(KOrHITUBHI MOpYyLIeHHs Ta BTpaTa Macu Tina) MOXYTb
06MeXnTn Moro KniHiyHe 3actocyBaHHs [38].

Onioign. CunbHi oNioiAn 3aN1LWaTbCA Cynepeys MM
MeToAOM JfiikyBaHHS ®Bb yepe3 nepecToporu woao
MepeHOCHOCTI, 3a/eXHOCTi Ta AOBroCTpoOKOBOI
edpeKTMBHOCTI. OKCMKOAOH, MOTYXHUW aroHicT
M-onioigHMX peuenTopiB, BUBYEHO LWOAO MOro nepesar
npn ®b. KokpaHiBCbKUI ornag BUSIBUB, WO onioiawm,
30KpeMa OKCWKOAOH, 3abe3nevyBanu noserweHHs
6onto, ane 6ynu nos’s3aHi 3 NobiyHUMKN edekTamy,
TaKMMK AK 3anopu, COHNUBICTb | NPUTHIYEHHSA AUXaHHSA
[19]. EdekTuBHICTb MOpdIiHY TakoX AOCnigXyBanu.
YcTaHOBNEHO, WO BiH 3abe3neyye KOPOTKOYACHY
3HebosIlOBaNbHy Ail0, ane CrNpUUYUHSE 3anexHicTb
Ta acoLUilETbCA 3 Pi3HOK NepeHOoCHIicTo. Onioian
cnig posrnagaTtv nuuwe y TaxXKux Bunagkax ®b, 3a
HeedEeKTMBHOCTI iHWMX METOAIB NiKyBaHHS.

TpamManon € aTMNOBUM aHaNreTUKOM, WO Ai€ yepe3
ABa OCHOBHi MexaHi3mu: 1) onioigHni edekT — cnabkum
aroHicT p-onioigHMx peuenTopiB, wWo 3abe3neuyye
3Heb6oNoBaHHS; 2) Moaynsuia aii HepoMeaiaTopiB
- ranbMy€ 3BOPOTHE 3aXOMJIeHHS CEpPOTOHIHY Ta
HopaApeHaniHy, Wo CApUSAE aHTUHOLMLENTUBHOMY
edeKTy i 3MEHLWYE IHTEHCUBHICTb HEMPOMATUYHOIO
6onto. 3aBASKM UMM MeXaHiZMaM Tpamapjon €
nepcnekTUBHUM 3acoboM ans nikyBaHHs ®b, ocKinbku
BiH He nuwe 3MeHWwye 60nbOBI BIAYYTTH, @ N BMNAMBAE
Ha HeWponaacTU4YHi 3MiHW, WO nexaTb B OCHOBI
natonoriyHoi 6onboBoi iMmnynbcauii. N.B. Finnerup Ta
cnieaBT. [31] nokasanu, wo Tpamapon 3abesneuye
noMipHe nonerweHHs 600 NpU HeWponaTUUYHUX
60N1b0OBMX CTaHax, 3okpema npu ®B. 3a3Buyali Momy
BiAAalOTb nepesBary Haj CUAbHIWMMK onioigamMu yepes
MEHLUNIA PU3NK 3a/IeXHOCTI Ta MeHWi nobiyHi edekTy,
Taki AK HyAOTa Ta 3anaMoOpPOYEHHS.

[ocnigxeHHs edeKTUBHOCTI Tpamagony npu ®b
NEeMOHCTPYIOTb TaKi pe3ynbraTu:

- B ornspgax dapMakonoriyHoro nikyBaHHs ®b
TpaMajon 3rafaHo sk 3acib, wo moxe 6yTn edbeKkTMBHUM
Yy 4acCTUHW nauieHTiB, ocobnmBo B TUX, y KOro 6inb
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Ma€ 3MiWaHWA (HOUMLENTUBHUIN Ta HeNponaTUYHUI)
KOMMOHeHT [19, 39];

- fesKi KNiHIYHI AoCniAXeHHS cBigYaThb, WO TpaMaaon
MoXxe 6y T1 KOPUCHUM AN 3MEHLLUEHHS IHTEHCUMBHOCTI 601110,
ane noro edeKTUBHICTb € MEHLI BMPA3HOIO MOPIBHSHO 3
TpaauuinHMn onioigamn (Hanpuknag, mopdiHoMm) abo
npenapatamu rpynu NMDA- aHTaroHicTis [19];

- NMOEAHAHHA TpamMaAony 3 aHTUKOHBY/bCaHTaMu
(Hanpuknaga, rabaneHTnHom) abo aHTMAenpecaHTamm
MOXe AaBaTu Kpawmi edekT, HiXk MoHOTepania [39].

CTaHfapTHe A03yBaHHSA TpaMagony ANs NikyBaHHS
XpOHiYyHOro 6onto ctaHoBuTb 50-100 Mr koXxHi 6-8
roa (MakcumanbHa poboBa pgosza - 400 wmr). lMpwu
3acTOCyBaHHiIi B nauieHTiB i3 ®B pekoMeHaoBaHO
NOYMHATK 3 MiHIManbHOI 4031 3 MOCTYNOBUM TUTPYBAHHAM
ANS OUiIHKM edpeKTUBHOCTI Ta NepeHoCHOCTI. MobiyHnMmM
edeKkTaMm € HyaoTa, 3arnaMoOpOYeHHs, CyXiCTb Yy poOTi,
cefaTUBHUN edekT.

AHTaroHictn peyentopis NMDA (keTaMiH i MeEMaHTHH).
AHTaroHictn peuentopiB NMDA, Taki Ak keTaMiH i
MeMaHTUH, AOCNiAXYBann K NOTEHUirHi 3acobu
nikysaHHa ®b 3 ornaay Ha posb UMX peuenTopiB y
LeHTpanbHi ceHcnTM3auii. KeTaMiH, SKMA BBOAATL
BHYTPiLLHbOBEHHO, NMPOAEMOHCTPYBaB 3HebonoBanbHy
Aito B nauieHTiB i3 ®b. OgHakK MOro BUMKOPUCTaAHHSA
obMexxeHe 3HaYHMMU MCUXOTOMIMETUYHMMU MOBIYHUMMN
edpekTamu (ranwouunHauii Ta cepatuBHuUI edekT)
[19,30,39,40]. MeMaHTUMH, aHTaroHicT peuenTtopis NMDA,
AKUIA BUKOPUCTOBYIKOTb MEPEBAXHO ANS NiKyBaHHS
XBOpobu AnbureriMepa, NpooeMOHCTPyBaB OOMexeHy
edekTUBHICTL Npn ®b 6e3 3HAYHOro MNOoJIerweHHs
6onto nopiBHSIHO 3 Niaue6bo [19]. HeobxigHO npoBecTun
AOCNiAXEHHS, W06 BM3HAYNTKM TpuBaNy KOPUCTb i
6e3neyHicTb aHTaroHicTiB peuentopis NMDA.

BoTyniHiYHMi HesdpoTokcuH Ty A (BHT-A). Ornag
MoxnusocTelr BHT-A B nikyBaHHIi HelMponaTUYHOrO
6onto MicTUTbCA B 2-My BMAAHHI MOHOorpadii npodecopa
€nbCbKoro yHiBepcuteTy barmaHa [xab6api «JlikyBaHHS
60n1b0OBUX po3nafiB 60TyNiHIYHUM TOKCUMHOM» [41],
a TakKoX Yy HeJaBHO MoAaHOMy HaMu Ao nyb6nikauii
«YKpaiHCbKOMY HaUuiOHanNbHOMY KOHCEHCYCi 3
6oTyniHoTepanii HeriponaTnuyHoro 6onto». Baxatui
03HaoOMUTUCS 3 NaTOdi3ioN0OriYHMMM OCHOBaMKU METOAY,
noKasaHHAMW A0 3aCTOCYBaHHSA, TEXHIYHUMKN AeTansiMu
Ta Ao3yBaHHAM BHT-A npu ©B 3MOXYyTb 3BEpPHYTUCSH A0
LbOro AOKyMeHTa.

IHTepBeHUiliHe nikyBaHHA paHTOMHOro 6ot0

ICHy€e WKMpPOKNI cneKkTp iIHTEPBEHUINHUX METOAIB
nikysaHHa ®B. BoHW MOXYyTb 6yTW Hap3BUYANHO
KOPUCHUMM, AKLWO MeAWKaMEHTO3HEe /iKyBaHHSA €
HeAoCTaTHbO edekTMBHUM abo CYympoOBOAXYETbLCS
HecTepnHUMKM NobiYHMMK edeKTamMun.

3a HasABHOCTI B KyKCi MiodacuianbHUX TpUrepHmux
TOYOK MOXHa OTpUMATU MO3UTUBHUN edeKT Bia iX
iH'ekyin. NMigrpyHTAM € Te, WO iHeKLIT TPUrepHux ToO4oK
nonerwyoTb MiodacuianbHUi 6isb, 3MEHLYOYM M'A30Bi
cnasmu, 36inbWwyoyn Aianas3oH pyxiB i noainwyymn
KpoB0OOb6ir. OCHOBHUI MPUHUUM LbOrO NMiKyBaHHSA —
po3pmB UMKy cnasm-6inb-cnasm y m'asax. [JocniaxeHHs
3 y4yacTio 21 nauieHTa BUABMIO 3HAYHE 3MEHLUEHHS
6ont0 3a Bi3yaNbHOK aHaNOroBO LWKanow nicns
iH'eEKLiM MiCLEBMX aHECTETUKIB Y TPUTepHi TOUKN KYKCH
BMNPOAOBX 5 T y 6inbliocTi nauieHTiB i3 6onem nicns
amnyTauii [42].

bnokaan nepugepnyHmnx HeEpPBIB LWNPOKO BUKO-
PUCTOBYIOTb AN TUMYACOBOro noferweHHs 6osto

npn ®b6. BoHu nepepbavaroTb yBeAEHHS MicueBUX
aHecTeTuKiB, YacTo B MOEAHAHHI 3 iHLWUMMKW NpenapaTaMu,
TakMMK K KNOHIAMH abo cTepoian, Ans 6/10KyBaHHS
HoUuMLEeNnTMBHOI nepefadi curHanie. NokasaHo, WO
perioHanbHi 6n10KaaAn CiAHWYOro Ta CTErHOBOTO
HepBiB 3abe3neyyloTb TUMYACOBE MNOJIErWEHHS, ane
iXHi edeKkTn 3a3BMYall KOPOTKOYACHI, WO NoTpebye
NOBTOPHMX iH'EKLIN AN OTPUMAHHSA CTIMKOro pesynbraTy.
IHWKMM nigxoaoMm Ao nikyBaHHA OB y KiHUiBKax Moxe
6yTn 6esnepepsHa 6nokafa nepudepuyHUX HeEpPBIB.
[JocnigxeHHsa nokasano, wo 6-AeHHa nepuHeBpasbHa
iHdy3is poniBakaiHy Moxe 3MeHWNTN OB WoHaliMeHwWwe
Ha 1 Mic, a B AesIKMX MauieHTiB — Ha 6-12 mic [43].

3anponoHOBaHO Kiflbka ManoiHBasnBHUX BTPYy4YaHb
Ha HeBpOMaxX KYKCU ANs NiKYBaHHS PE3UCTEHTHUX
Bunagkie ®b. OAHMM i3 TakKMX MOXAMBWUX BTPyYaHb
€ XiMiyHui Heviponiduc. s npouenypa nepepbavae
BBeJEeHHS ankoront abo ¢peHony B HEBPOMMU KYKCU
nig ynbTpa3ByKOBUM KOHTpOJieM, WO6 CNPUUYUHUTHK
AereHepauyuito HepBOBOi TKaAHWMHW 3 NoAanblWUM
nonerweHHsam 6ont. X. Zhang i cnieaBT. (2017)
pocnigvnnm UK TexHiky Ta nosigomunu, wo 54%
nauieHTiB BiAYYM 3HA4YHe 3MeHWeHHsa 60Nt nicns
1-3 iH'ekuit cnupTy. Y nauieHTiB, SKi He BiANOBIAN Ha
NiKyBaHHS, nonerweHHsa 6010 4OCATHYTO 3a ONOMOroto
pajioyacToTHOI abnauii HeBpoM [44]. BMKOpUCTaHHSA
iH'ekuin deHoNy nig yNbTpa3ByKOBWUM KOHTpOJEM
6yno NpocrnekTMBHO OUIHEHO Yy 82 mauieHTiB. Y BCix
AOCNiAXYBaHUX CNOCTepiranocs NOMiTHeE MOJiNWeHHS,
a 12% nauieHTiB 30BCiM He Big4yyBanu 6onto nicng 1-3
npoueayp. XapakTepHol 0COob6MBICTIO pe3ynbTaTis
nikyBaHHs 6yna HM3bKa YyacToTa ycknaaHeHb (5%
He3HauHux Ta 1,3% Benuknx) [45]. Xoua Herponismc
€ epeKTUBHUM, 3 YACOM MiCIsA HbOrO Moxe BigbyTucs
pereHepauis HepBa, WO MOTEHUINHO MOXe Mpu3BecTu
00 peumaunsy 6onio.

PagioyacToTHi npoueaypun. PagioyactoTHa abnsauis
- Lle NnowmrpeHa iHTepBeHLUiliHa TeXHIKa, SKa 3aCTOCOBYE
nepenady TennaoBOi eHeprii 4O HEPBOBOI TKAHWHU
ans moaynauii nepepadi 6ont. Xoya foBeAEHO
e eKTUBHICTb paAio4yacToTHUX abnauih HepBOBUX
CTPYKTYP Y JnikyBaHHi 6aratbox 601b0BMX CUHAPOMIB,
BOHW MOXYTb CYNpPOBOAKYBATUCS PO3BUTKOM HebaxaHnx
nobiyHMX ABULL Ta yCKNagHeHb (HenoBHa AeHepBauis
AiNSHKKW Tina 4m opraHa, sKki € axepenom 6onto,
NOpYyLEeHHS Yy TAMBOCTI Ta pyXx0Boi QyHKLUIT, NiACUNEHHSA
CMMNTOMATMKM BHAC/IAOK XaOTUYHOI pereHepaLii HepBiB,
yTBOpPEHHS HEBPOM i pO3BUTOK AeadepeHTaUiMHOro
60nt0) [46]. YHUKHYTM UMX HebaxaHUX MNOAIN MOXHa,
3aCTOCOBYHOUYM pafioyacTOTHE NiKyBaHHSA B My/1bCOBOMY
(abo B iMNynbCHOMY, SIK MOr0 4acToO Ha3MBaKwTb Y
BiTUM3HSHIN NiTepaTypi) pexumi. Mu BigaaeMo nepesary
TakoMy nepeknaay TepMiHa «pulsed radiofrequency», sk
«MNyNbCOBe pajioyacToTHe nikyBaHHA (MPJ1)». Ha BiaMiHy
BiA TpaAWUIMHOT TepMiYHOI paaioyacToTHOI abnauii, ska
pYMHYE HepBOBi BoslokHa, MPJ1 3abe3neuye nepepavy
eHeprii y BUrnsaai okpeMmx KOHTPOJSIbOBaHUX CreckKis,
He 3aBAalo4M MOCTIMHUX MOLIKOAXKEHb.

MeTon MPJ1 € yAOCKOHaNEeHHSM TpaAuUiiHUX
pagioyacToTHUX abnauin gns 3abe3nevyeHHs MeHLWOi
AeCTPyKUiil TKaHWH. NS ubOoro enekTpUYHUi CTPyM i3
yactoTor paaioxBunb 500 kI MogaeTbCa Ha KiHYMK
KaHNi 9K MNOCNIAOBHICTb OKPEMUX eNeKTPUUHUX
cnneckis TpuBanicTio 5-20 Mc, perynsipHO NOBTOPOBaHUX
i3 yacTtoToto 2-5 lU. 3a Takoro pexumy TemnepaTtypa
KaHtoNi He nepeBuwye 42°C, wo ybesneuye BiA
TepMokoarynsuii 6inku HepBOBUX BOJIOKOH i AaE€
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3Mory 36eperTtv pyxoBy (YyHKUIiIO Ta YYyTAUBICTb.
NikyBanbHnii edexT MPJ1 fOCATraeTbCA CENEKTUBHUM
BMNNBOM €NEKTPUYHOrO MO Ha TOHKI HeEMieNiHi3oBaHiI
M cnabkoMmieniHizoBaHi BoNOKHa, 30KpeMa MoAysiUi€to
CUMHaNTUYHOI TpaHcMicii Ta 36yanneocTi C-BONTOKOH, SKi
BiANOBIAaTb 3a TeMnepaTtypHy W 601bOBY YYTAMBICTb
i 3any4yeHi B po3BUTOK 6iNblWOCTi HEMPONATUUYHUX
601b0BUX CMHAPOMIB [47-49].

Y aBox ornsaax nitepatypu [46,50] y3aranbHeHO
BMCHOBKMW YUCJIEHHUX MNyb6nikauin woano MexaHismis
nikysanbHoi aii MPJ1. o TakuX MexaHi3MiB HanexaTtb
NOWKOAXEHHA HOUMLENTUBHUX BONOKOH C i Ad
Ha MikpockoniyHoMy piBHiIi (Habpsk eHAOHEBPItO
CNoCTepiraeTbCa MPOTArOM TUXXHSA MiCNSA NiKyBaHHSA),
MOJSIeKYNApHi 3MiHW (AeakTuBauUis Mikpornii B 3aAHix
porax CMHHOI0 MO3KY, 3HVM)XEHHS PiBHA Npo3anasnbHnX
UMTOKIHIB, 36inbweHHs npoaykuii MPHK npekypcopis
€HZOreHHMX onioiAis, MOAyNsAUiA aKTUBHOCTI MenTuay,
NMOB'I3aHOr0 3 FEHOM KasibLMTOHIHY, 3MiHW aKTUBHOCTI
MOHHMX KaHaniB, 3okpeMa 36inbweHHs ekcnpecii Nat/
K*-kaHaniB), 3MiHM aKTMBHOCTI HelpoHiB (akTuBauis
HU3XiAHUX @HTUHOLUMLENTUBHUX CEPOTOHIHEPTiYHUX,
HopaapeHepriyHux Ta FTAMK-epriyHux wnaxis,
rasibMyBaHHs 36yanmeocTi adepeHTHUX C-BOMIOKOH) i
3peLwTor TpMBasie NMpuUrHiveHHs 601b0BOI curHanisauii
(3HebonoBanbHU edekT MPJZT Moxe TpuMBaTKU Kinbka
micauis).

My6nikauii ceig4yaTb NMPO MO3UTUBHI pe3ynbTaTu
MNP npn ®b, pe3nCTeHTHOMY A0 MeAMKaMEHTO3HOro
nikyBaHHSA. OnNMcaHo KNiHIYHMA BMNAAO0K 3aCTOCYBaHHSA
MNP npu TaxKoMy @B y 63-pidyHoi nauieHTkn 3 ®6 i 6onem
Yy KYKCi nicns amnyTauii HMKHBbOT KiHUIBKM HUXYe 3a
KONiHoO, wo Tpueanu 4 pokn [51]. IHTeHCUBHICTb 6010
cTaHoBuna 6-8 3a uucnosot wWwkanow 6ontw. Micnsa
6e3ycniwHnx cnpob MeaAMKaAMEeHTO3HOro NikyBaHHS
(rabaneHTuH, nperabaniH, rigpokoAoH, MeTaAoH,
mMopdiH) nposeaeHo MPJ1 ciaHM4yoro Hepsa (2 uuKAM
TpuBanicTio 120 c i3 TemnepaTtypoto 42°C, TpuBanicTio
iMmnynbcie 20 Mc i yacToTot 2 nynbcu/c). bonbosi
BiAUYTTA MPUNUHUINCA, WO Aas0 3MOrYy MPUMNUHUTU
npuMnoM onioigHMX npenapaTiB. Yepe3 4 Mmic 4yepes
nosepHeHHs 60nto npoueaypy 6yn0 BUKOHaHO NOBTOPHO.

M. West Ta H. Wu (2010) [52] nosigomunu npo
ycrniwHe 3actocyBaHHsa MMPJ1 y 4OoTMpPbOX MNaui€HTIB,
AKMM pajiovyacTOTHY KaHKJ/K BCTaHOBAKBaNW nijg
MiCLLeBOO aHeCTe3i€l Y BiAMiYeHY nepej iHTepBeHLUiE
HaM4yTAMBIWY Npu Nanbnauii Touky HeBpomu. Micns
npoueaypv BCi NaLi€EHTU BiA3HAYNIN CYTTEBE 3MEHLUEHHS
6onto B KyKci, sike 36epiranocs Bnpoaosx 6 mic. Y aoBox
MauieHTIB TaKOX CYTTEBO 3MeHwwuBcsa OB. lMauieHTn
noBiAOMUAN NMPO MONINWEHHS PYHKLIOHANbHOIO CTaHy,
Kpally nepeHOCHICTb MpOTe3iB i 3MEHLWEHHA NpUAOMYy
nepopanbHUX aHaNreTuKiB.

A. Kumar Ta cnisasT. (2024) [53] ony6nikyBanm
cepito 3 10 kNiHiYHMX BuNaakiB pedpakTepHoro ®b
nicns amnyTauii BepxXHiX KiHWiBOK. lMicnsa giarHOCTUYHOI
6nokaaun nauieHTam BukoHysanu MPJ1 3ipyacToro By3na.
3Ha4yHe 3MeHweHHsa OB i dyHKUioHanbHe NONINWeHHS
BiA3HayeHi yepe3 1 Tux, 1 Ta 3 Mic nicns npoueaypw.
JlikyBaHHA He cynpoBoaXXyBasnocs nobiyHnMm edexktamu.

Y ninoTHoMy gocniaxeHHi S. Pu Ta cnisaBT. (2020)
[54] BuBuanu edekTuBHicTb MPJ1 HeBpOM KyKcu nia
yNbTPa3BYKOBMM KOHTPOJIEM. YCTAaHOBNEHO, WO Y 82,4%
nauieHTiB i3 6oneM y Kykci Ta 69,2% i3 ®b cyTTeEBO
3MeHwmBcs 6inb 6e3 cepro3HMX yCKNagaHeHb.

HaBepgeHi pe3ynbTaTM cBig4aTb Npo Te, WO
pajio4yacToTHi MeToAM € MOTEeHUiINHO edheKTUBHO
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NiKyBasibHO ONUui€to A5 nauieHTiB i3 ®b, ocobnneo Tux,
SAKi He pearyTb Ha dapMaKkoNoriyHy Tepanito.

Heipomopaynsauia B nikyBaHHi ¢aHTOMHOro

60510

MeToau Herpomoaynauii (CTUMynaUis CIUHHOTO
MO3KYy Ta nepudepuyHux HepBiB, TpaHCKpaHianbHa
MarHiTHa cTuMmynsauia, rnmboka CTUMYNsiLisS MO3KY)
CnpssMOBaHi Ha 3MiHY HEMWPOHHOI aKTUBHOCTI Ha
crniHanbHOMY abo KipKOBOMY piBHi ANA MNONEerweHHs
XPOHi4YHOro 6osto.

CTumynsauis cnnHHoro Mo3ky (spinal cord stimulation
(SCS)) nepeabayae iMmnnaHTauito enekTpoaiB B
enigypanbHUN NPOCTip ANA AOCTaBKW eNeKTPUYHUX
iMNyNbCiB A0 3a4HiX CTOBMIB CMIMHHOIO MO3KY. BussneHo,
Lo WwnsaxoM moaynauii nepeaavi 6onto SCS 3meHwye b
y AesKMX NauieHTIB. Y cuctematnyHomy ornsiai M. Corbett
Ta cniBaBT. (2018) [55] npoaHanizyBanu 4mncneHHi
pocnigxxeHHa SCS i NoBiAOMWUAY NPO 3HAYHE NONErLeHHS
60110 B MaUI€EHTIB i3 XpOoHiYHMM OB. ABTOpM 3a3HauunIu,
WO HasABHICTb 60110 B 3aNULWKY KiHUIBKW € MOTYXHUM
npeankTopoM ycnixy SCS, npunycTtumsu, wo SCS moxe
6yTn edeKTUBHIWKNM AN NauieHTIB i3 NnoegHaHHaM Db
i 6010 B KYKCi.

Ctumynsauis nepudepunyHmnx Hepsie (peripheral
nerve stimulation (PNS)) € we oAHMM NepcrnekTUBHUM
nigxonom, ocobnmMBo AN NaLiEHTIB i3 60/1eM, NOB'I3aHUM
i3 HeBpoMoto. Lls TexHika nepepbavyae po3MilleHHS
enekTpoais Nnob6nm3y ypaxeHux nepndepuyHnx HepBiB
ans moaynaudii BigdyTTa 60nt0. R. Pagan-Rosado Ta
cnisaBT. (2023) [56] npoaeMoHcTpyBanu, wo PNS €
nepcnekTUBHOK MeTOAMKOK Helpomoaynauii, sky
MO>XXHa BUKOPUCTOBYBATU A5 NiKYyBaHHA pedpakTepHUX
BMMaAKiB XpoHiyHoro 6ont, 3okpema nicngamny-
TauinHoro 6onto.

Y KiNnbKOX AOCAIAXEHHAX BUMBYaNU HeiHBa3MBHI Ta
iHBa3MBHI MeTOAM CTUMYNALUiT MO3KY npu ®B.

TpaHckpaHianbHa MarHitHa ctumyasyis (TMC) - ue
HeiHBa3WBHUI MeTOoA, SIKUMN BUKOPWUCTOBYE MarHiTHi
iMnynbcn ans moaynsauii 36yannMBOCTi KOpU FOSIOBHOTO
MO3Ky. MeTaaHani3, nposeaeHunii K. Pacheco-Barrios
Ta cnisasT. (2020) [57], Bussue, wo TMC nocTinHWUM
CTPYMOM Haj MEPBUHHOK PYXOBOK KOPOK 3HAYHO
3MeHWwye cumntomm OB, a edekTn 36epiratoTbca Ao
OAHOr0 TWXKHSA NiCNsa CTUMynauil.

Mmnboka cTumynauis Mo3ky (deep brain stimulation
(DBS)) cnpamMoBaHa Ha rnmnboki CTPyKTypWu MO3KY, Taki
K Tanamyc i HaBKOIOBOAOMPOBiAHA Cipa peyoBUHa,
ans moaynsauii BiguyTTa 6onto. M. Corbett Ta cniBaBT.
(2018) npoaHanisyBanu AOCTYNHY NiTepaTypy LWOAO
3acTocyBaHHsa DBS y nikyBaHHi ®b i BuaBuMAn, wWo
BOHa 3abe3neyye TpuBane nonerweHHs 6onto B 73%
nauieHTiB. MpoTe iHBa3MBHUI xapaKTep MeToAy 0bMexye
noro wupoke BnposaaxeHHs [55].

CTumynsauis pyxoBoi Kopy ro/ioBHoro Mo3ky (motor
cortex stimulation (MCS)) nepepbava€e iMmnnaHTauito
eNeKTPOoAiB HaZ PYyXOBOK KOPOK rOJOBHONO MO3KY
ONS nepepuBaHHA HEMPOHHOI aKTUBHOCTI, NOB'A3aHOI 3
6onem. [locnigXeHHa NokasytoTb, Wwo MCS € edheKTUBHOO
ANS nauieHTIB i3 pe3ncTeHTHUM A0 NikyBaHHSA ®b, xoua
Heob6XiaAHO MpoOBeCTU AOCAIAXEHHS ANs onTuMisauii
napameTpis ctumynsuii [57].

HaBegzeHi aaHi cBigyaTb Npo Te, WO iHTEpPBEHLUiNHI
MEeTOAMKWN Ta TeXHikM Helpomoaynsauii 3HayHo
pPO3WMUPKOTb MOXIMUBOCTI NikyBaHHA ®b, ocobnueo
B MaUIEHTIB, AKi He pearywTb Ha dapMakonoriyHy
Tepanito. PapioyactoTHi MmeToaukmn, 3okpema [P/,
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NpOAEMOHCTPYBanu e(peKTUBHICTb LWLOAO0 3MEHLUEHHS K
OB, Tak i 607110 B KYKCi, NOEAHYIOUMN TPMBAJIE NONErLLEHHS
3 MiHIiManbHO iHBa3MBHICTIO. TeXHiKM HellpoMoaynsuii,
3o0kpemMa SCS, TMC i DBS, € nepcnekTMBHUMN ANsA
MOoAyNntoBaHHSA wWnaxiB 600 Ha cniHanbHOMY Ta
KipkoBOMY piBHAX. OAHaK, He3Ba)ka4un Ha 06HaAinnunsi
pe3ynbraTu, CNij NPOBECTU AOCNIAXEHHS A1 CTBOPEHHS
CTaHA4apTU30BaHUX MPOTOKOIB NiKyBaHHS Ta onTuUMisauii
KpuTepiiB Biabopy nauieHTiB. Benuki paHaoMmizoBaHi
KOHTpPONbOBaHI AocniaXeHHA HeobxigHi Aong
niaTBepaXeHHs ebeKTUBHOCTI LMX MiAX0AIB | BUBYUEHHS
KOM6iHOBaHMX MeToAiB JliKyBaHHS, SiKi MOEAHYOTb
nepeBarn KoHcepBaTMBHOI Tepanii, cyyacHux 3acobis
peabiniTauii Ta iHTEPBEHUINHNX | HENPOXIPYPriYHUX
BTPy4YaHb ANS NOMIMNWEHHS KNIHIYHUX pe3ynbTaTis.

BUCHOBKM

DaHTOMHUI 6iNb 3aNNWAETLCSA OAHIEI0 3 HANCKNAA-
HiWwnx popM HenponaTMyHoOro 6010, WO 3HAYHO
MOripWye SAKICTb XUTTSA MNAUIEHTIB 3 aMNyTOBaHUMM
KiHUiBKaMn. He3BaXkatoum Ha YMCIEHHI AOCNIAXEHHS,
naTodi3ioNoriyHi MexaHi3aMM LbOro CTaHy BUBYEHO He
MOBHICTIO, WO yCKNaaHE BUGIp edekTUBHOI Tepanii.
AHani3 cy4acHUX AaHWX CBIAYNTb MPO Te, LU0 KOMMJIEKCHUI
niaxin, SKMn NOEAHYE apMaKoIOrivyHi Ta iIHTEepBEeHUiMHI
MEeTOoAM NiKyBaHHS, € HaNMepPCNeKTUBHILIUM.

I3 cdapmakonoriyHnx 3acobis, rabaneHTnHoiIAK,
QHTUKOHBY/NbCAHTW Ta iHribiTopu 3BOPOTHOTrO
3aXxonjeHHs CepoTOHiHy-HOpaApeHaniHy nokasanu
NOMIpHY e(MEeKTUBHICTb Y 3HMXKXEHHI iIHTEHCUBHOCTI DB.
IHTepBeHUINHI MeToaM, TaKi ik 6n1okaan nepmdepudHnx
HepBiB, paZAioyacTOTHI Npoueaypu Ta HeMpoMoaynsuis,
OEMOHCTPYIOTb BUCOKY e(dEeKTUBHICTb Yy Bunaakax
pedpakTepHoro 6ontw, 3abesneuyumn Tpusane
nosierweHHs 3 MiHiManbHUMKU NOBIYHUMK edeKkTamMu.

MepcoHanizoBaHui nigxia Ao nikyBaHHs Ob,
KW ypaxoBY€E iHAMBIAyanbHi 0cob6nMBOCTI nauieHTa,
xapakTtep 60/1t0 Ta HasABHI YAHHUKW PU3UKY, € KIIOYOBUM
ONS AOCSAITHEHHS ONTUMallbHUX pe3ynbTaTiB. HeobxigHo
nMpoBeCcTN paHAOMIi30BaHi KOHTPOSIbOBaHI AOCAIAXEHHS
AN YyTOYHeHHs naTtodizionorii ®6 i BU3HAUEHHSA
HanedeKTUBHIWNX KOMbiHaLuin Tepanii.

3 ornaAy Ha cy4dacHi peanii Ta 3poCTaHHS KiNlbKOCTI
nauieHTiB 3 aMmnyTauiasMuM BHACNIAOK BOEHHUX AiNA,
po3pobka cTaHAapTiB NikyBaHHA ®b € npiopuTeTHUM
3aBAaHHAM A1 YKPATHCbKOT MeAUYHOT CMNiIbHOTMU.
MpoBeneHHS BENUKUX AOCNIAXEHb i BNPOBaAXEHHSA
iHHOBaUiMHMX MeToAiB NiKyBaHHS AaAyTb 3MOry 3HAYHO
MONINWUTU AKICTb XUTTHA NALIEHTIB Ta 3MEHLWUTU Tarap
LbOro BUCHaXJ/IMBOIrO CTaHy.

Po3skpurtTta iHopmMauii

KoH@nikT iHTEpEeciB

ABTOPW 3asBNATb NPO BIACYTHICTb KOHMNIKTY
iHTepeciB.

QiHaHCyBaHHS

JocnigXXeHHs He Masio CNOHCOPCbKOT NiIATPUMKMU.
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Aspirin is frequently used to prevent ischemic episodes, either directly or
indirectly. Long-term aspirin therapy can increase intraoperative blood
loss and have an impact on blood clot development during surgery. This is
particularly crucial for neurosurgery and other high-risk surgeries. There is
currently no clinical evidence to support the European Society of Cardiology
(ESC) recommendation that aspirin should be discontinued at least one week
before neurosurgical intervention. In addition to summarizing current clinical
data on bleeding risk associated with chronic aspirin therapy in neurosurgical
patients, including brain tumour surgery, cerebrovascular procedures, and
spinal surgery, this narrative review presents evidence that casts doubt on
the need for aspirin interruption in neurosurgical patients. It also discusses
options for monitoring the effect of aspirin and the clinical implications of
these methods.

Key words: brain tumour; cerebrovascular surgery; spinal surgery; aspirin;
neurosurgery,; postoperative complications; bleeding risk

Introduction

Due to its well-known ability to reduce platelet
aggregation, aspirin (acetylsalicylic acid, ASA) is
frequently used for either primary or secondary
prevention of ischemic events [1]. Long-term aspirin
therapy can also increase intraoperative blood loss and
impact blood clot formation during surgery [2]. Because
even mild haemostatic problems can result in serious
postoperative consequences, such as acute cerebral
bleeding, this is particularly significant for high-risk
surgeries, including neurosurgery [3]. Historically,
expert consensus—rather than clinical evidence—has
determined recommendations for discontinuation of
aspirin therapy before neurosurgical procedures [4]. The
2022 ESC guidelines continue to recommend stopping
aspirin therapy at least 7 days before surgeries in
patients with a high peri-operative bleeding risk (e.g.,
undergoing complex brain surgeries, spinal surgery
or certain neurosurgical operations), have repeatedly
reiterated this recommendation over the years [5].
Clinical evidence gathered from observational studies in
patients who have had spinal and brain surgery, however,
does not support the idea that preoperative long-term
aspirin therapy increases the risk of postoperative
haemorrhage. Instead, there is growing evidence of its
benefits in mitigating postoperative thromboembolic
events [6, 7].

Current clinical data on bleeding risk associated
with chronic aspirin therapy in neurosurgical patients,
including brain tumour surgery, cerebrovascular
procedures, and spinal surgery, are summarized in this
narrative review along with evidence that casts doubt on
the need for aspirin interruption in neurosurgical patients.
It also discusses options for monitoring the effects of
aspirin and the clinical implications of these methods.

Copyright © 2025 Suryapratap Singh Tomar

Antiplatelet effect of aspirin

Aspirin's antiplatelet effect is achieved by
suppressing the synthesis of thromboxane A2 (TXA2)
after blocking the activity of cyclooxygenase (COX)
within platelets [8]. Aspirin efficiently inhibits this
method of platelet activation, and thromboxane A2 is a
key player in the amplification of platelet aggregation
[9]. Aspirin's antiplatelet effect has several clinically
significant features, including its enhanced efficacy at
low doses (75-325 mg/d). This effect is due to the lack
of concurrent inhibition of prostacyclin in endothelial
cells and irreversible COX inhibition, which distinguishes
aspirin from other nonsteroidal anti-inflammatory drugs
(NSAIDs). The duration of the antiplatelet effect of
medications like ibuprofen, ketorolac, etc. correlates with
the elimination time because they reversibly compete
with the arachidonic acid substrate at the COX active site.
Because aspirin irreversibly acetylates platelet COX, its
antiplatelet action lasts for several days following a single
dose [10]. After a single aspirin intake, the ability to
produce TXA2 can only be restored with the generation of
new platelets, which are regenerated by around 10% per
day. Adenosine diphosphate, collagen, and thrombin are
examples of non-TXA2-dependent activators of platelet
aggregation that can circumvent the aspirin-dependent
mechanism and produce effective coagulation. It makes
aspirin a relatively weak antiplatelet agent because it
only partially inhibits platelets [8]. Furthermore, up to
25% of patients may not respond to standard aspirin
treatment [11].

Aspirin antiplatelet effect assessment

Increased bleeding time is the direct clinical effect
of aspirin absorption on primary hemostasis [12].
Major attempts have been made in recent decades to

This work is licensed under a Creative Commons Attribution 4.0 International License
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establish alternative and trustworthy assessments of the
antiplatelet effect of aspirin due to the major challenges
in standardizing this sort of test. In evaluating the aspirin
effect, each of these suggested approaches showed
considerable variation and a weak association with one
another [13, 14]. More significantly, no trustworthy
clinical evidence of any of these tests' predictive validity
or association with clinically meaningful outcomes
has been found to date [15]. It is important to note,
that aspirin-associated hypocoagulation cannot be
shown by non-specific viscoelastic tests such as
thromboelastography or rotational thromboelastometry,
which were created for an integrated evaluation of blood
clot formation. This behaviour can also be viewed as the
main risk factor for the formation of dense clots in the
presence of aspirin [16].

Impact of aspirin on bleeding risk in

non-neurosurgical patients

There is limited clinical evidence regarding the
continuation or discontinuation of aspirin in surgical
patients. However, interactions between aspirin,
NSAIDs, and perioperative anticoagulants have raised
concerns about the design and outcomes of related
clinical trials. [17]. According to current guidelines on
perioperative bleeding, "aspirin should not be withdrawn
peri-operatively unless the risk of bleeding exceeds
the thrombotic risk from withholding the drug," [18].
However, as previously said, neurosurgical patients
require a distinct and individualized approach to care.

In Brain surgery and aspirin related studies,
Rahman et al. [7] concluded that brain tumour surgeries
were not associated with an increased haemorrhagic
risk with patients who used low-dose aspirin before
surgery. McGaul [19], mentioned perioperative aspirin
related complications may increase risk in dental
surgery but the results of this study cannot directly
correlate with neurosurgical procedures outcome.
Another case report by Kulikov et al. [20] identified
that aspirin was not associated with increased bleeding
risk. Another study found that haemorrhagic risk was
the same in aspirin or non- aspirin groups [21]. Tonchev
N, et al. [22], explained that “In patients with a high
cardiovascular and cerebrovascular risk, low-dose ASA
can be safely sustained after brain tumour surgery, and
its perioperative use has not been linked to an increased
rate of haemorrhagic complications after pituitary
adenoma surgery”. While Ma Y et al. [23] explained
that antiplatelet therapy did not increase the risk of
haemorrhage and improved outcomes after vascular
revascularization procedures. Bianconi et al. [24]
described intracranial haemorrhage after intracranial
aneurysm clipping was more frequent in those patients
who were using antiplatelet therapy. Dasenbrock et al.
[25] explained in their study that the use of aspirin was
not associated with an increased risk of postoperative
haemorrhage in vascular surgery patients. Florez et
al. [26] also presented the same finding and clearly
explained that aspirin didn’t increase the chance of
bleeding in the intraoperative or preoperative period.

In spinal surgery patients, Zhang et al. [6]
stated that there was no difference in perioperative
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complications between aspirin continuation and
discontinuation. Similarly, Zian et al. [29] and Suk-Bong
et al. [30] found that continued aspirin administration did
not have an increased risk for bleeding. Meta-analysis
ASA (Aspirin)-continuing group ASA-discontinuing
group. Cuellar et al. [27] compared three groups—
patients who never used aspirin, those who discontinued
aspirin preoperatively, and those who continued aspirin
therapy—and observed no differences in perioperative
complications or clinical outcomes. In another study,
Ju et al. [28] concluded that there was no association
between low-dose ASA continuations with increased
blood loss.

Balancing the risk

The clinical data presented reflect a lack of
trustworthy evidence about clinical decision-making
regarding the continuation or cessation of aspirin use
during the perioperative phase in patients slated for
elective neurosurgery procedures.

During surgery, the coagulation process gets
triggered, (also known as blood clotting mechanism)
which is a crucial mechanism that stops bleeding from
incision site or dissection area automatically. The
formation of a clot is created by various mechanisms
including platelets, plasma proteins and various factors.
Due to the involvement of various players in coagulation
process, strength of aspirin’s anticoagulation effect is
unclear.

Variability in clinical practice is caused by inconsistent
clinical data [31, 32]. Furthermore, there is inconsistency
among the standards on this matter.

Guidelines on perioperative bleeding management
from the European Society of Anaesthesiology and
Intensive Care, for example, state that "intracranial
surgery can be safely performed in the presence of
low-dose aspirin." However, if aspirin withdrawal before
surgery is taken into consideration, the time from the
last medication intake to the intervention is three days.
Nonetheless, a longer gap (5 - 7 days) can be taken into
consideration for invasive treatments that have a high
risk of bleeding [18]. Compared to the ambiguous ESC
recommendations recommendation of at least 7 days
of withdrawal, this period is substantially shorter [1].

A framework for such decision-making is not precisely
defined. However, it is essential that multidisciplinary
consultation among neurosurgeons, anaesthesiologists,
cardiologists informs the choice to continue or
discontinue taking aspirin in a given situation. It may
include the estimated risk of blood loss consequences
from prolonged bleeding, the risk of postoperative
ischemia complications due to aspirin cessation, and the
risk of delaying surgery. Non-specific variables including
preoperative anaemia, renal dysfunction, chronic
liver illness, metabolic disorders, etc., should also be
considered when assessing a person's risk of bleeding
[18]. Before having surgery, such defects should be
fixed, if at all feasible.

It should be considered that the antiplatelet effect
of aspirin may exacerbate high estimated blood loss.
This is especially crucial in situations when neoplasms—
tissues with aberrant vascular wall structure—will require
surgical manipulation inside the tissues. For spinal and
cerebrovascular surgery, this risk is generally lower.

http://theunj.org
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However, in patients with high cardiac risk (history
of myocardial infarction, coronary stenting, unstable
angina, etc., which are among the most common
indications for chronic aspirin use), the risk of thrombotic
complications may exceed the risk of bleeding. In some
situations, continuing aspirin therapy might yield better
outcomes.

Additionally, treating patients who may suffer major
repercussions from a delay in surgical intervention
is often necessary in neurosurgical practice (e.g.,
seizures in patients with intracranial masses, increasing
neurologic loss brought on by the mass effect and
intracranial haemorrhage from a brain lesion, etc.). The
risk-benefit ratio of stopping aspirin in these situations is
still unknown. The ESC's suggestion to stop aspirin may
understate the dangers and consequences of delaying
surgery.

Conclusion

The discontinuation of aspirin before neurosurgical
procedures remains a contentious clinical issue.
Neurosurgical patients exhibit a wide range of bleeding
risks during surgery, necessitating individualized risk
assessments.

However, present neurosurgical treatment protocol,
for the all preoperative patients, aspirin cessation
is currently advised and followed. These protocols
encourage doctors to make the same therapeutic
choices regardless. Future research should focus on
developing evidence-based guidelines to support logical
and individualized clinical decision-making in this area.
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Background. Treatment of glioblastoma is an extremely important problem
of neuro-oncology. Despite the presence of modern medical and technological
developments, there is no significant progress in solving it today. Valproic acid
(VPA) is an antiepileptic drug with proven efficacy in epilepsy, and potential
oncostatic effects of VPA in the treatment of brain tumors are considered.
This study examined the effect of VPA on the growth of rat C6 glioma in vivo

Methods. After experimental glioma modeling in rats, valproic acid injections
were performed intraperitoneally. Survival of rats was studied according to
the Kaplan-Meier curve and tumors were examined histologically. Conclusions
about proliferative activity were made based on the determination of the
index of Ki67-positive cells

Results. Valproic acid significantly increased the median survival rate of
rats with gliomas from 11 to 13 days (p=0,05) and significantly decreased
the proliferative activity of glioma cells (3.53+0.96, Me=3.08 vs 2.17+0.38,
Me=2.11, p=0,05)

Conclusions. These findings indicate that valproic acid inhibits the growth of
glioma cells in vivo, which can be considered as a promising tool in the complex
therapy of gliomas in clinical practice and is a perspective for further research
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Introduction

Glioblastoma is a tumor that originates from glial
cells of the central nervous system, characterized by
aggressive malignant growth, a high rate of recurrence
and high mortality rate of patients [1].

Increasing the survival rates and improving the
quality of life for patients with glioblastoma is an
extremely urgent problem of neurosurgery, since
the average life expectancy of such patients is 14.6
months, and the five-year survival rate in developed
countries does not exceed 6.3%. Therefore, scientific
research and optimization of both surgical techniques
and adjuvant treatment methods remain highly relevant:
over the last 25 years the life expectancy of patients
has increased with glioblastoma by only 3.3 months
[2, 3]. Survival rates are one of the most significant
criterium in oncology. They are used for the most
adequate evaluation of the effectiveness of various
treatment methods in clinical studies, evaluation of
the medical care organization effectiveness for the
population in oncoepidemiological population studies
[4] in experimental medical and biomedical research [5]

Kaplan-Meier (KM) survival analysis is a
non-parametric estimate of the survival function that

is commonly used to describe the survival of a study
population and to compare two study populations [6]. This
indicator is a reliable and convenient tool for comparing
the life expectancy of patients (or experimental animals)
when investigating new treatment methods compared
to a control group (standard treatment). Thus, by
comparing two or more survival curves, you can get a
visual conclusion about the effectiveness of experimental
treatment. The essence of such a comparison is to test
null hypothesis - the assumption that survival in the two
groups does not differ and the studied factor (treatment
method) does not affect the studied value (survival
rates). If there is a significant difference in the survival of
the two studied groups, null hypothesis is rejected, which
will indicate the effectiveness of a new or experimental
method of treatment [7].

Animal models of tumors are valuable for studying
the biological features of tumors and identifying agents
with a potential oncostatic effect. The C6 glioma cell
line was isolated from Wistar-Furthi rats, and is of
astrocytic origin is both a well-characterized and most
widely used glioma model, given its high malignancy and
aggressiveness [5]. Rat glioma cells express a similar
profile of human glioma markers (PDGFB, IGF-1, EGFR,
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Erb3/Her3) [8]. C6 glioma is a model of glioma cell
proliferation and migration and is used to evaluate the
potential antitumor growth of new drugs [5, 8].

The use of antiepileptic drugs in clinical practice (in
the complex therapy of gliomas) is natural, since the
frequency of symptomatic epilepsy can reach 100%,
and in particular in glioblastoma - up to 60% [9].
Valproic acid, an antiepileptic drug from the valproate
group, is primarily indicated for various forms of
epilepsy, migraine management, bipolar disorders, etc.
It also exhibits antipsychotic effects [10] and acts as a
radiosensitizer in glioma treatment [11]. The realization
of the clinical effects of VPA is carried out through its
various mechanisms: blockade of sodium and calcium
channels of cell membranes, as well as an increase in
the concentration of GABA in brain tissues [12]. The
oncostatic effect of VPA has been described in many
types of tumors: gastric and breast cancers, etc.,
research data is still ongoing [13, 14], and is relatively
new. Regarding glioblastoma, this effect of VPA has
been known since the early 2000s, when the effect of
histone deacetylase inhibition was discovered, which
led to a decrease in mitotic activity in tumor cells and,
as a result, to a decrease in its progression [6, 15, 16].
Data from experimental studies in vivo and in vitro on
inhibition of glioblastoma growth under the influence of
VPA show encouraging results [17, 18, 19], but the results
of clinical use are quite contradictory and ambiguous:
it is reported about a positive experience of using VPA
in glioblastomas and anaplastic astrocytomas [11, 10],
especially in children and young people, while it is
completely ineffective for neuro-oncology patients [20].

Thus, the search for new treatment methods and
the potential effect of VPA on glioma remains relevant.
In this study we focused on investigating the effects of
valproic acid on survival of laboratory animals using the
well-characterized rat brain C6 glioma cell line, aiming
to establish the potential impact of valproic acid on the
proliferative activity of glioma cells in vivo.

Aim of the study: To determine the effect of valproic
acid on the proliferative activity of C6 rat glioma cells
based on the analysis of Ki67 indicators and the survival
of animals with glioma. To determine the prospects and
feasibility of further studies of the oncostatic effect of
VPA in the treatment of glial tumors, based on the results
of this experiment and literature data.

Materials and methods

C6 glioma model

White outbred male rats weighing 100+25 g, with
an average age of 2 months, were selected for the
study. The animals were kept in the vivarium under the
conditions of a natural circadian light cycle. They were
fed a combined balanced diet ad libitum and with free
access to water. The control group was 10 animals and
the experimental group was 14 animals. To transplant
glioma cells from a sick animal, a tumor was removed
from which a cell suspension was prepared. After
counting the cells in the Horyaev chamber, all animals
were implanted with C6 rat glioma cells (2x10° cells in
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0.1 ml) in the right temporal area to a depth of 4 mm,
as described [21].

This study was conducted in strict accordance with
the recommendations of the National Institutes of Health's
Guide for the Care and Use of Laboratory Animals. The
research protocol with animal experimentation was
approved by the Scientific Ethics Committee (Protocol
Number: 17/2022). All surgery was performed under
general anesthesia and every effort was made to
minimize suffering. The study was conducted on two
groups of animals with glioma modeling: 1 - control;
2 - experimental, which was given VPA treatment.

Surgical procedure

Manipulations with animals were carried out
under general anesthesia - intraperitoneal injection
of thiopental sodium 50-60 mg/kg of animal weight.
The injection site was previously disinfected with a 5%
iodine solution.

All surgical procedures were carried out using sterile
instruments in operation room. Prior to surgery, animals
were fixed in stereotactic device. Skull operative area,
was decontaminated by betadine solution with a cotton
swab. Coronal suture was exposed through midline scalp
incision. Cranial burrhole was made 4 mm to the right
of midline and 1 mm anterior to the coronal suture by
a mini-drill. A 26-gauge stainless steel guide cannula
was stereotactically implanted through this hole to a
depth of 4 mm and the suspension of C6 rat glioma
cells was injected (2x10° cells in 0.1 ml) in the right
temporal area. The skin was closed using 7-0 (ETICON)
atraumatic sutures.

The animals were observed daily and their lifespan
was recorded. On the 5th day, one animal in the control
group and on the 6th day one animal in the experimental
group dropped out due to death, neither death was
related to the tumor; in addition, on the 10th day, 6
animals were removed from both groups to study and
compare the morphological features of the tumor. These
animals were not taken into account in the calculation of
survival rates due to identical elimination dynamics in
the groups. Thus, the number of animals in the control
and experimental groups was 10 and 14, respectively
(see Table 1).

The preparation of valproic acid in the form of a
solution of 100 mg/ml was administered intraperitoneally
at a dose of 300 mg/kg of the animal's body once daily
throughout the experiment. This dose was selected
based on its safety profile and its lack of undesirable
biological reactions [22]. Animals were removed from
the experiment by injecting a lethal dose of sodium
thiopental intraperitoneally.

Table 1. Number of animals

Group Animals, N
Control 10
Experimental 14
Overall 24

This article contains some figures that are displayed in color online but in black and white in the print edition
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Histological examination

At 10t day of experiment, rat brains were fixed
in a 10% formalin solution (pH 7.4, 4°C, 24 hours).
Tumors were isolated from each brain, dehydrated in
isopropanol and sealed in paraplast (Leica Surgipath
Paraplast Regular). Sections with a thickness of 4 um
were obtained on a Thermo Microm HM 360 microtome.
Sections after deparaffinization were stained with Sirius
Red and Weigert's hematoxylin, hematoxylon and
eosin to study tumor morphology. Proliferative activity
was assessed by immunohistochemical method based
on the analysis of immunopositive reactions to Ki67.
(https://www.abcam.com/en-us/products/primary-
antibodies/ki67-antibody-sp6-ab16667#tab=datasheet)
A monoclonal antibody against Ki67 (Abcam, USA,
Cat.number: ab 16667) was used. Primary antibodies
were used at a dilution of 1:200. Reaction products
were visualized using a diaminobenzidine-based
detection system (EnVision FLEX; Dako, Glostrup,
Denmark). Sections were incubated with antibodies at
a temperature of +24°C (with primary and secondary
antibodies for 20 and 10 min, respectively). Cell nuclei
were stained with hematoxylin Gill I. The obtained
micropreparations were examined in an Olympus BX51
microscope, magnification x200, x400. Proliferative
activity was evaluated as the relative number of Ki67-
positive cells in 10 fields of view for each tumor sample,
as the number of Ki67 positive cells to the total number
of cells in the region of interest.

Statistical analysis

Data processing was carried out using the statistical
software package Statistica 10.0 (StatSoft Inc., USA).
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Survival rates were standardized, entered into the
database and subjected to statistical processing using
descriptive and non-parametric statistical methods.
Survival analysis was performed using the Kaplan-
Meier method. Pearson's x2 test was used to determine
the difference between the survival of animals in
the study and control groups. When comparing
survival in different groups, the risk ratio with a 95%
confidence interval (CI) was used. The Mann-Whitney
test was used to analyze the difference in the values
of proliferative activity between groups. The results
were considered statistically significant provided that
the level of statistical significance (p) was <0.05.
Spearman correlation coefficient was used to analyze
the correlation between Ki-67 index and tumor mass.
The results are given in the discussion.

Results

Survival analysis

In the control group, one animal died on the 6th
day, two animals on the 8th day, three animals on the
11th day, and four animals on the 12th day. In the
experimental group: on the 7th day - one animal, on the
8th day - three animals, on the 9th day - two animals,
on the 13th day - one animal, on the 20th day - four
animals, on the 21st day - one animal and on the 22nd
day - two animals. Generalized data are shown in Fig. 1.
The results of statistical processing of the given data
with survival rates are shown in Table 2.

Thus, the median survival in the control group was
11 days, in the experimental group 13 days, which is
demonstrated by the Kaplan-Meier curves in Fig. 1.
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Fig. 1. Kaplan-Meier curve of survival of rats of the control and experimental groups. The
difference between groups according to chi-square results is statistically significant (p=0.04)
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Table 2. Survival rate of animals
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. Confidence . - Confidence
Group Mea(nd:u;;nval SE interval for the Medl?:ast.sn)'wval interval for the

4 mean 95% Y median 95%
Control 10,300 0,684 8,959 to 11,641 11,000 8,000 to 12,000
Experimental 14,786 1,691 11,472 to 18,100 13,000 8,000 to 20,000

For the experimental group versus the control group:
hazard ratio (HR)=0.51 (0.21-1.26), p=0.0448 - relative
risk reduced by 49%. It is defined as (1-0.51)*100.
For the control group versus the experimental group:
HR=1.96 (0.79-4.84), p=0.0448 - relative risk increased
by 1.96 times.

The risk of death in the control group compared to
the experimental group is 1.96 times higher (HR=1.96),
but the risk of death in the experimental group compared
to the control group is reduced by 49% (HR=0.51).

Tumor morphology

10 days after implantation of C6 glioma cells into
the brain of rats, intracerebral tumors were detected.
The tumors had a small volume and clear borders.
This proved that the glioma model was successfully
reproduced. The average weight of tumors was
254.1+38.67 mg in the control group and 308.3+55.8
in the experimental group (p>0.05). Glioma tissues
in both the control and experimental groups were
characterized by moderate nuclear atypia (nuclear
pleomorphism) and not high mitotic activity. It was
also found that a certain proportion of tumor cells in
both groups had cytoplasmic vacuolation; this feature

was slightly more prevalent in the experimental group.
According to the results of staining with hematoxylin
and eosin, Sirius Red, tumors grew intracerebral, glioma
cells occasionally extended into the dura mater which
is rich in collagen. The peripheral zone of the tumors
had less vascularization than in the central part of the
tumor. Areas of sparse necrosis were observed in the
central part of the tumor contained only single Ki67-
positive cells (Fig. 2). The Ki67 index in the control
group was 3.5%, and in the experimental group it was
2.1% (Fig. 3, Table 4). According to the results of the
assessment of the one-sided Mann-Whitney test, the
difference was probable at p=0.01, and for two-sided
p=0.02. Thus, the study results revealed a slight but
statistically significant difference between the values
of the proliferative activity index in the comparison
groups. At the same time, a negative correlation was
found between the mass of tumors and the average
value of the proliferative index in the general sample of
the experiment (r=-0.61, p=0.04), while for the control
and experimental groups, the correlation analysis did
not show a probable dependence (r =-0.71, p=0.11 vs
r=-0.49, p=0.33)

Fig. 2. Micrographs of C6 glioma tumor tissues, Ki67-positive cells (brown). Control group (A) and the
experimental group with valproic acid (B). Immunohistochemical detection of Ki67. Rev. 40, approx. 10

Table 3. Hazard ratios of survival with 95% confidence interval

Group

Hazard ratio of survival (HR) and 95%CI

Experimental vs Control

0,51 (0,21 to 1,26)

Control vs Experimental

1,96 (0,79 to 4,84)

http://theunj.org
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Fig. 3. Index of Ki67-positive C6 cells in glioma tumors according to the
results of Ki67 immunohistochemical detection (%). For the one-sided Mann-

Whitney test p=0.01, for two-sided p=0.02

Table 4. Index of Ki67-positive C6 cells in tumor tissues of control and experimental groups of rats on day

10 (n=24)

Group Mean SEM Minimum Q1 Median Q3 Maximum
Control 3,53 0,96 1,29 1,45 3,08 5,51 6,48
Experimental 2,17 0,38 1,11 1,42 2,11 3,03 3,18

Notes. Mean - arithmetic mean value of the data in the group; Median - the average value from the main
data array in the group; Q1 and Q3 are the interquartile range in the data set. All these indicators are
used when conducting data analysis using the Mann-Whitney method, when the samples in both groups
differ from the Gaussian distribution, making parametric methods inapplicable.

Discussion

The rat C6 glioma model is widely used as an animal
model in human glioblastoma research because it is
similar in terms of growth and biological behavior to
malignant brain gliomas [5, 23].

The results of in vivo research on the C6 glioma
model in rats indicate a significant difference in both
survival rates and proliferative activity (Ki67) in
glioma-bearing rats without treatment comparing
to glioma-bearing rats with VPA treatment, which
correlates with literature data on this issue. In our
opinion, a certain paradoxical situation has arisen
regarding the effectiveness of VPA in the treatment of
glial tumors: on the one hand, experimental data both in
vitro and in vivo (and our own experience) convincingly
testify to the oncostatic effect of valproic acid on glial
tumors; on the other hand, there is no convincing clinical
data on such effectiveness. This raises the question of
prospects and possible directions of further research:
possible ways to overcome the obvious difference
between experimental data and clinical results can be
implemented as follows:

1) increasing the dose of VPA to the maximum
possible level for each specific patient [23] while
exploring strategies to mitigate its toxic effect of VPA
on the patient's body; for example, the use of various
carbon nanomaterials (nanotubes, fullerenes, etc.) is
promising for reducing toxicity [24];

http://theunj.org

2) combination with other medicinal products to
potentiate their effect; for example, taking VPA in
combination with temozolomide increased the median
survival of patients with glioblastoma by 8 weeks,
compared with the group where patients received
temozlomide montherapy [10, 22];

3) combination with other treatment methods, such
as radiosurgery, radiochemotherapy and others [25, 11];

4) development of VPA-based drugs: separate
experimental studies demonstrate that various VPA
derivatives have different anticonvulsant, antitumor and
histone deacetylase inhibition properties compared to
VPA itself [26, 27, 28];

5) advancing drug delivery methods to target cells,
for example, the use of nanoparticles containing an
oncostatic agent (doxorubicin) has demonstrated a 40%
cure rate in laboratory animals [29].

Another unsolved question that arises from
the results of this work is the absence of a positive
correlation between tumor mass and Ki67 as an indicator
of proliferative activity of tumor C6 cells. In other studies
in the C6 rat model, such a strong relationship was
demonstrated between Ki67 values and mean tumor
size measured by spectral CT [30] and studying the
mechanisms of tumor cell death.

This issue requires further analysis and research
by other methods, in particular, the detection of cellular
markers of cell death.



Ukrainian Neurosurgical Journal. Vol. 31, N1, 2025

Therefore, further studies of the VPA action in neuro-
oncology are essential. Evaluating the impact of VPA on
malignant cells suggests several possible mechanisms
for its oncostatic action: a direct effect on the mitotic
cycle by inhibiting histone deacetylase and an indirect
one - through the inhibition of angiogenesis, activation
of aging mechanisms and death of tumor cells. Cell death
is typically caused by apoptosis or necrosis. However,
an alternative scenario may occur - autophagy. It is
already known that VPA is able to initiate a moderate
apoptotic response by preferential activation of the
mitochondrial pathway in cancer cells [31] and induce cell
death through the autophagy pathway [32]. Microscopic
differences in autophagy in cells include the detection
of large vacuoles in the cytoplasm and specifically in
the presence of VPA. In our study, vacuolization was
not quantified as the primary focus was mainly aimed
at an integral assessment of the oncostatic effect - that
is, overall survival. However, the weak signs of vacuoles
in the cytoplasm of cells in the VPA group suggests
that autophagic cell death induced by VPA may be
involved in the tumor growth inhibition. VPA was also
found to disrupt blood vessel formation by reducing
eNOS expression [33]. In general, given the diversity
of VPA effects on biological systems, at the level of
macromolecules, cells, tumor tissue, and the organism
as a whole, the molecular mechanisms of the oncostatic
action of VPA require further research.

Conclusions

1. A significant increase in survival rates and median
survival was revealed under the influence of VPA in
C6 rat glioma models (Mean control 10,3 vs Mean VPA
14,8; Median control 11,0 vs Median VPA 13,0, days). It
is noteworthy that the maximum life expectancy in the
study group was 22 days, while in the control group it
did not exceed 12 days

2. The Ki-67 proliferative index in the group where
the VPA drug was used is significantly lower compared
to the control group (2.17+0.38, Median=2.11 vs
3.53+0.96, Median=3, 08)

3. Further studies of the oncostatic effect of VPA on
glial tumors should be considered promising
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JNikyBaHHS rniobnacTomum € akTyanbHOK NPo6/1eMO0 HEMPOOHKONOTIT, OCKINTbKK
HaBiTb CyYacHi MeAW4YHi Ta TEXHONOrYHI po3pobkM He ganu 3MOrn JoCArTH
3HayHOro nporpecy B ii BUPiLLEHHi. Banbnpoesa KNC0Ta € NpoTUENINENTUYHUM
npenapaToM i3 noBefeHO e(deKTUBHICTI. TakoX BMBYAKTb il MOTEHUiNHI
OHKOCTaTUYHi edeKTu Npu NiKyBaHHI NyXJIMH FOJIOBHOIO MO3KY.

MerTa: BMBUYMTK BNIMB BaJIbMPOEBOI KUCIOTU Ha picT rnioMmun C6 wypis in vivo.

Martepianu i Mmetoam. lMicna ekcnepuMMeHTanbHOro MOAENOBaHHSA TioMU
B LYpiB NPOBOAWNM iH'EKLIT BaNbNpOEBOT KUCNOTU BHYTPILLHbOOYEPEBUHHO.
BuxxmBaHicTb WypiB aHanisyBanu 3a A0OMNOMOrow kpueoi KannaHa-Meliepa.
lcTonoriyHo pgocnigxysanu NyxanHW. BucHoBKKM npo nponidpepaTuBHy
aKTUBHICTb pobunm Ha NiacTaBi BU3HAUYEHHS KoHUeHTpauii Ki67-no3nTuBHMX
KNITUH.

Pe3ynbtaTn. BanbnpoeBa kucaoTa CTaTUCTMYHO 3Hauylle niagBuvulyBana
MegiaHy (Me) BMXuUBaHOCTI Wwypis i3 rniomamu Big 11 o 13 pi6 (p=0,05) Ta
3HaYHO 3HMXYyBana nposidepaTnBHy aKTUBHICTb KNiTUH raiomn (3,53+0,96,
Me -3,08 i 2,17+0,38, Me - 2,11, p=0,05).

BucHoBkM. OTpMMaHi pe3ynbTaTtu cBigyaTb Mpo Te, WO BanbMNpoeBa
KMCNOoTa MNPUrHIiYye picT KAITUH rAiOMW in vivo, TOMY i MOXHa po3rnsaaaTu K
nepcneKTUBHUIN 3acib y KOMMNJIEKCHIN Tepanii rioM y KAiHiYHIM npakTuui, Wwo
notpebye noaanblNX AOCAIAXKEHD.

KnrwuoBi cnoBa: rzrioma C6 wypa; BuxnBaHHs,; Basibripoesa kucaotra (VPA);
nponigpepadis
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HecTabinbHicTb TpaBMaTUUYHUX yWKOAXeHb XpebTa € OA4HUM i3 OCHOBHMX
rnokasaHb A0 NMpoBeaeHHs cTabinisauyiMHOro XipypriyHoro BTpy4YaHHs B
HaMKoOpOTLWIi TEPMiHM ANs 3anobiraHHs HEeraTMBHUM Hacfnigkam naToorivyHol
PYXJIMBOCTI YLIKOAXEHOr0 XpebeTHO-pyX0OBOro cerMeHTa. ETanHicTb eBakyauii
nocTpaxnaanamnx i3 30HM aKTUBHUX BOEHHWUX AiA | HEOBXiAHICTb BXUTTS
nepLlIoYeproBmMx 3axoAiB AN NiATPUMKWU BiTanbHUX (PYHKUIA Ta YCYHEHHS
XWUTTE3Arpo3IMBUX YLWKOAXEHb NMPU3BOASATL A0 36iNblIEHHS KiNbKOCTI
BMMNaAKiB BiACTpoYeHOi cTabinizauii HecTabiNbHMX yWKOAXKEHb. AHaNI3 TaKNX
KNiHIYHUX CUTyauill BUSIBUB HU3KY cheum@iyHMX acnekTiB, HeAO0CTaTHbO
BigobpaxeHux y nitepatypi. O4HUM i3 HUX € NOCTTPAaBMaTUYHMN aCeNTUYHUN
HEeKpO3 HecTabiNlbHUX YLWKOAXEHb, AKMIA 3@ HU3KOK O3HaK BiApPIi3HAETLCA Big
xBopobu KiomMensa Ta noTpebye AeTanbHIWOro onucy 1 aHanisy.

MerTa: cxapakTepu3yBaTu Ta NPOBECTU NEPBUHHWIA aHaNi3 KiHIYHUX BUNaAKiB
acenTUYHOro MOCTTPaBMaTUYHOIrO HeKpo3y Tina xpebus npu HecTabinbHUX
YLWKOAXEHHAX rPyl0-NONepeKkoBoro Biaainy xpebra.

MaTepianu i MeTtoau. [poBefeHO peTPOCNEKTUBHMI aHani3 6asn gaHux
nauieHTiB, Aki nepebyBanm Ha CTauioOHapHOMY NiKyBaHHI B IHCTUTYTI
Henpoxipyprii iMmeHi akag. A.M. PomogaHoBa HAMH YkpaiHn B 2021-2024
pp., @ TakKOX KOHCY/bTOBA@HMX OYHO YW AUCTAHLINHO B NiKyBasbHO-
npodinakTnyHux 3aknagax M. Kuie. OCHOBHMM KpuTepieMm Biabopy 6yna
HasABHICTb Bepu@ikoBaHOro HecTabiNnbHOro TPaBMaTUYHOIO YLIKOAXEHHS
rpyao-nonepekoBoro Biaainy xpebTa, XipypriyHa kopekuis skoro He 6yna
BWKOHaHa NMpoTArom 2 TUX Nicns TpaBMu.

PesynbTratu. lNpun aHanisi MeanyHoi AOKyMeHTauil Ta AaHuX 06CTeXeHHs
BUABNEHO 19 BMNaaKiB BiACTpoYeHOi cTabinisauii HecTabinbHUX TpaBMaTUUYHUX
YLWKOAXKEHb FpyA0-NoNepeKkoBoro Biaainy xpebra. Y 6 (31,6%) nocTpaxaanmnx
BepU@iKoOBaHO KapTUHY acenTUYHOro NOCTTPaBMAaTUYHOIrO HEKPO3Y.
MpeacTaBneHi KNiHIYHI NpUKAaaM NALIEHTIB i3 pO3BUHEHUM CMOHAUTOHEKPO30M
i 63 Hboro. NpoBeAeHO NOPIBHAHHSA Py 3a HU3KOK XapaKTEPUCTUK, 30KpeMa
3a gemorpadivyHMMM nokasHMKamm Ta cneymdidyHMMN 03HakamMm Tpasmu. MpoTe
CTaTUCTMYHO 3HAYYLLi NPeaANKTOPM PO3BUTKY CMOHANIOHEKPO3Y HE BUSBJIEHO.
YCTaHOB/IEHO, WO HASABHICTb XPOHIYHOIO CENTUYHOIO MPOLLECY HE € YUNHHUKOM,
Lo NpM3BOAUTbL 4O PO3BMTKY LbOro seuuwa. AHani3 kaTaMHe3y nokasas,
Wwo BigcTpoyeHa cTabinizauis cnpusie 3ynuHLUi Ni3MCy KiCTKOBOI TKaHWUHMW.
HaBepneHo paHi nitepatypwm, NpucBaYeHoi cnoHaMNoHekpo3y. OnncaHo Kackazj
MaTosIoriYHMX MPOLECIB, WO MOTEHLUINHO MOXYTb CMIPUYNHUTU LIEN CTaH.

BucHoBKM. Lla nyb6nikauis € oAHiElD 3 Nmepwmnx, NPUCBSYEHUX ONUCy
NOCTTPaBMaTUYHOIrO acenTUYHOrO Hekpo3y Tina xpebus npu HecTabinbHMX
YWKOAXEHHSAX FpyAO-nonepekoBoro Biaainy xpebrta. HasepeHi faHi Ta
pPO3rNAHYTI MOXNMBI NATOreHeTUYHi MeXxaHi3MW cBig4aTb NMPO BaXMBICTb
paHHbOI cTabinizauii HeCcTabiNnbHUX YLWKOAXKEHb 3 NOrNSAY HE NMwe HeBPOOril,
a v opTonegii.

Knrouosi cnoBa: rpygo-rornepekosusi BiAAi/; TPaBMatuyHeE yILIKOAXEHHS,
HecCTabinbHICTb; acenTuyHuii HEKPO3 Tisna xpebus,; BigcTpodyeHa cTtabinizayis

BcTyn

xpebTa - uUe MOro 34aTHICTb Npu (i3ioNoriyHmnx

CTabinbHiCTb TPAaBMaTUYHOIO YLIKOAXEHHSA XpebTa
€ 04HWUM i3 6a30BUX KPUTEPIIB, O BM3HAYalOTb He ue
3arasibHy CcTpaTeriio Ta iHAMBIAyani3oBaHy TaKTUKY
NiKyBaHHS NoCTpaxaanux, a n y Aeskux Bunagkax -
NMPOrHO3 LWOAO CTYMNEHS BiAHOB/IEHHA (PYHKLIiOHaNbHOI
aKTMBHOCTI. BignoBiAHO A0 KNacW4YHOI KoHUenuii,
3anponoHoBaHoi M. Panjabi Ta cniBaBT., cTabinbHicTb

HaBaHTaXeHHSAX NiATPUMYyBaTU Taki B3aEMO3B'A3KMU
MiX Xpebusimu, ki 6 3anobirnmM K MoyaTKoOBOMY
YWKOAXKEHHIO, TaK i noAanblWoOMy noApa3HEHHIO
CMMHHOIo MO3Ky abo HepBOBMX KOPIiHLUIB, @ TakKox
po3BUTKY Aedopmauii abo 6onto [1].

CtabinbHicTb xpebTa IpyHTYETbCS Ha B3a€eEMoAii
TPbOX CUCTEM: MacMBHOI (KiCTKOBI CTPYKTYpU, MixxxpebLeBsi
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ONCKM Ta 3B’A3KOBUI anapar, Wo 3yMOBJIOOTb MEXaHIYHe
obMeXeHHS pyXJIMBOCTI), aKTUBHOI cuctemum (M'930Bmn
KopceT, wo 3abesneyye aAnHaMiyHy cTabinisauiio) Ta
CUCTEMMU, WO KOHTPOIOE (HepBOBa CUCTEMA, SiKa PEryJstoe
Ta KOOPAWHYE aKTUBHICTb AN NiIATPUMKN CTabinbHOCTI).
AKkwo oaHa (WO XapakKTepHO AN HEBPOJOriYHO
HeycknaaHeHoi TpaBMKn) abo aekinbka (3@ HasABHOCTI
HEBPOJIOTiYHNUX MOPYLUEHb) i3 LMX CUCTEM MOPYLUEHI,
TO Ue NpuM3BOANTb A0 (PYHKUiOHaNbHOI HecTabinbHOCTI
xpebTa [2].

30HN dYHKUIOHaNbHOT aKTUBHOCTI XpebeTHO-
pyxoBoro cermeHta (XPC) y knacuuHin 6iomexaHidi
xpebTa € 06'EKTUBHUM KpUTEPIEM, LLO BU3HAYAE NEBHE
YWKOAXEHHS. HenTpanbHa 30Ha XapaKTepu3yeTbCS
obcsarom pyxis, 3a akux XPC BiavyBa€ MiHiManbHuii onip
NacuBHUX CTPYKTYP, @ HaBaHTaXeHHs Ha cTabinizauinHi
efneMeHTU MiHiManbHa. EnactuyHa 30Ha MOYMHAETHLCS
3a MeXaMW HenTpanbHOi, Konu 36inbWyeTbLCA onip
nacmMBHUX CTPYKTYP, i XPC noymHae Big4yBaTn NOMIiTHUI
onip A0 obMeXxeHHs pyxiB Ans 3anobiraHHs HagMipHin
PYX/IMBOCTI. 30Ha NepeBaHTaXXeHHS XapaKTepu3y€eTbCH
HECNMPOMOXHICTIO KOMMEHCAaTOPHUX MexaHi3MiB, Wo
npuM3BOAUTbL A0 NepBUHHUX (Npy onuci 6eanocepeHbo
MexaHi3My TpaBMun) abo BTOPMHHUX (NPWU XapaKTepucTuLi
BXe TpaBMoBaHoro XPC) ywKOAXEHb AK OCTeo-
niraMeHTO3HMUX, TakK i HEpBOBUX CTPYKTYp [3, 4].

MpeactaBneHa KOpOTKa XxapakTepucTukKa MexaHiku
ywkoaxeHoro XPC cBigunTb Npo Te, WO MNOHATTSA
cTabinbHOCTIi UM HecTabiNnbHOCTI TpaBMW MEBHOL
Mipol € BiAHOCHMM. HanuacTiwe yWKOAXEHUN
XPC 3a BiACYTHOCTI MeXaHi4HOro HaBaHTaXeHHs
nepebyBa€e B CTaHi BigHOCHOI cTabinbHocTi. Mepexia
i3 po3WmMpeHOi HelTpasbHOI 30HN Yepe3 CKOpPOoYEeHY
€1aCTUYHY 30HY B 30HY NepeBaHTaXXeHHS BU3HAYa€ETbCs
iHTeHcuBHIcTO BNAuBy [5]. Y peakux Bunagkax
MexaHi4YHOi MiLHOCTi ywkoaxeHoro XPC pgocrtaTHbO
ANS NiATPUMKKW Tina y BEPTUKASIbHOMY MOJNIOXEHHI,
asie HeAOCTaTHbO AN BUKOHAHHA MOBCAKAEHHOI
dyHKUiOHaNnbHOI akTUBHOCTI [6, 7]. PaHiwe wunpoko
BMKOPWUCTOBYBaAN MOHATTSA «YMOBHO HecTabinbHi
YLWKOAXKEHHSA», IKe XapaKTepu3y€e Takunin CTaH, ane 1hnoro
6yno BMAYYEHO 3 KNiHIYHOI MPaKTUKK, WO YCKAAAHWUIO
onunc GyHKUIOHaNbHMX NOPYLWEHb y Taknx nauieHTis [2].

HecTabinbHicTb ylWKOAXEHHS XpebTa € OCHOBHOW
nepeayMoBOK ANS BUKOHAaHHA cTabinizauiriHoro
XipypriyHOro BTpy4YaHHS 3 MeTOK YCYHEHHS OCHOBHMX
HeraTMBHUX edekTiB HecTabinbHOCTI, a came 3anobirtTm
BUHUKHEHHIO YN MpPOrpecyBaHHO HEBPOJIOTIYHUX
nopyLeHb i CTBOPUTM ONTUMalbHi YMOBU A1t YCYHEHHS
HEBPONOTNiYHOT ANCHYHKLIT, AKWO Taka BUHUKNA
BHAcCNiAOK TpaBMW; 3anobirtm nporpecyBaHHIO
aedopmauii WASXOM 3aMiHM OMNOPOCMNPOMOXHOCTI
YWKOAXEHUX CTPYKTYp XPC Ha MeTanoKOHCTPYKLUIi
Ta CTBOPEHHSA YMOB A1 KOHcOMigauii; 3MeHWNTun
iHTEHCMBHICTb 601bOBUX BiAYYTTIB Ta, BiANOBIAHO,
NONIMNWWNTM AKICTb XUTTA MOCTpaxAaannx, a Takox
CTBOPUTUK NMepeaymoBu ana edeKTUBHIWOI peabiniTauii
[8]. OueBNAHO, WO pU3NK NPOrpecyBaHHS HEBPOJIOMIYHNX
nopyweHb 6iNbWo Mipok Ta OpToNeANYHUX NOPYLUEHb
MEHLLOI MipOI0 BU3HAYAE TEPMiH BUKOHAHHS XipypridHoi
Kopekuii HecTabinbHOro ywkoaxeHHs xpebta [9].
Tak, BigomMo, wo B 15% BunNaakiB HEBPOJIOTiYHI
po3naau npu TpaBMi xpebTa BUMHUKAKTb He Biapasy
nicns TpaBMu, a 4yepes AesaKkuMi yac, wo, iMOBipHO,
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3yMOBJIeHO caMe HecTabinbHicTio ywkoaxeHHs [10].
MporpecyBaHHs aedopmauii Bnaneae Ha obcar
HeobxigHOI iHTpaonepauiiHOT KopekUii Ta, BiANoBiAHO,
Ha CKNaAHICTb | TpMBANICTb XipypriyHOro BTpy4YaHHs.

Mepexia BoeHHOT arpecii PO npoTu YKpaiHu B
aKTuBHY ¢asy B 2022 p. Np13BiB A0 3HAYHOI0 3pPOCTaHHS
KiNnbKOCTi mocTpaxaanumx K cepej BiMCbKOBUKIB,
Tak i cepeA MWPHOro HacefieHHsA. 3 UMM noB’A3aHe
3HayHe 36iNbleHHs KiNbKOCTI BUNaaKiB TpaBMaTUYHUX
ywkoaxeHb xpebTa, cepen AKUX BiANOBIAHO AO
ocobnuBocTen BeaeHHss 60MOBUX AiM nepeBaxatkTb
3aKkpuTi TpaBMu. Cxoxa TeHAeHLUis cnocTepiranacs nig
Yac iHWWX BOEHHUX KOHMNIKTIB, Hanpuknaa, B Ipaky
Ta AdraHicTaHi: OCHOBHMMM NpUYMHaAMK TpasM 6ynu
BMOYXO0Bi XBUMi M MexaHiuHi Bnaveu [11, 12].

CyuyacHi 3acobu 3axuCTy, TaKi K 6poHexuneTu Ta
LLIOSIOMU, 3HAYHO 3HMXYIOTb PU3MK MPOHUKHMX MOPaHeHb,
ane He 3abe3nevyyloTb MOBHUIN 3aXUCT Bif 3aKpUTUX
TpaBM, CNPUYMHEHUX BMANBOM BUOYXOBUX XBWIb,
CUNIbHUMU MexaHiuyHUMU yaapamu abo nagiHHam [13].
BukopucTtaHHa 6oenpunaciB BMCOKOI MOTYXHOCTI,
XapakTepHe AN cy4yacHuUX 36pOoMHUX KOHQMIKTIB,
CTBOPIOE yAapHi XBWUAI, SKi, BNIMBaK4YM Ha OpraHism,
MOXYTb NMPU3BECTU A0 CEPNO3HMX YLIKOAXEHb XpebTa.
BnbyxoBi XBWAi 4acTo CYnpOBOAXYKTbLCA MAaCUBHUM
pynHyBaHHaAM OyaiBenb i cnopyA, WO CAPUYUHIOE
BTOPWHHI TpaBMM, KONU KOHCTPYKLIi, WO 3aBantoTbCs,
3aBAaloTb 4O0AATKOBUX YLWKOAXEHb [14].

3HayHe 3pOCTaHHS HaBaHTaXeHHS Ha CUCTeMy
OXOPOHM 3[40pPOB’d, eTanHiCTb MeAWYHOI eBakyauii, a
TaKOX BEJIMKA KifIbKiCTb MOCTPaXXAanux i3 nonitpasMmamm
CNpUYMHMAN 36iNbLIEHHS YacToTKU BUNAaAKiB, KOAU
cTabinizauito HecTabiNnbHUX yWKOAXeHb XpebTa
BMKOHYIOTb i3 3aTpMMKOI. Hacamnepes ue CTOCYy€ETbCA
abo HeBpONOriYHO IHTAKTHUX MOCTpa)XAasanx, Kosau
ANWHaMiYHe cnocTepeXeHHs Aa€ 3MOry MiHiMizyBaTu
PU3NK BUHUKHEHHS AnchyHKLUii, abo nocTpaxaanux i3
KHIKOIO MOBHOIO NOPYLUEHHS DYHKLIT CMMHHOIO MO3KY.
Taka TakTuka, 6€3yMOBHO, € BMMYLIEHUM 3aXOAO0M i
B YMOBaX MMPHOro 4yacy He 3aCTOCOBYETbCS. AHani3
KNiHIYHMX BuUNaakiB Mi3Hboi cTabinizauii HecTtabinbHUX
ywKoaxXeHb XxpebTa AaB 3MOry BUSABUTU HU3KY aCnekTiB,
Mano BUCBITIEHUX Y cneuianbHin nitepatypi. OgHUM i3
TaKnX acrnekTiB € NOCTTPaBMaTUYHNI aCeENTUYHUIA HEKPO3
HecTabiNlbHOro YLWKOAXXEHHS, aHani3y SIKOro npucesveHa
usa cTtatTa. €EAVHMM BapiaHTOM MOCTTPaBMAaTUUYHOIO
acenTuMyHOro Hekpo3y Tina xpebus (AHTX), wo
TpannseTbcs B niTepaTypi, € xBopoba Kiommens,
onucaHa Himeubkum Xipyprom y 1891 p. [15]. OaHak
3apeecTpoBaHi HamMM BUMaAKW MakTb NPUHUMNOBI (3a
CYKYTMHICTIO 03HaK) BiAMIHHOCTI BiA xBOpobu Kiommens
Ta noTpebytoTb AeTaNbHOro onNucy i aHanisy.

MeTa: cxapakTepu3yBaTu Ta MNPOBECTH
NEepBUHHUI aHani3 KAiHIYHWX BUMAAKIiB acenTUYHOro
NOCTTpaBMaTMYHOro HeKpo3y Tina xpebus npwu
HecCcTabiNbHUX YLWKOAXEHHAX FPyAO-MOMNepeKkoBoro
BigAainy xpebTta.

Martepianu Ta meToamn

Aun3zanH gocnig>xeHHs:
obcepBauiriHe.

MpoBeaeHO peTpPOCNeKTUBHUIA aHaniz 6asn gaHux
nauieHTiB, sKi nepebyBanu Ha CTalioHapHOMY JliKyBaHHi

peTpoCrneKTUBHE

CTatTsi MICTUTb PUCYHKM, SKIi BiAO6PaxatoTbCsl B APYKOBaHii BepCil y BiATIHKaxX Ciporo, B €/1eKTPOHHIN — y KOJ1bOpi.
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B IHCTUTYTI Henpoxipyprii imeHi akaa. A.M. PomogaHoBa
HAMH Ykpainu B 2021-2024 pp., @ TaKoX KOHCY/IbTOBaHNX
OYHO YM AUCTaHUIMHO B NiKyBanbHO-NPOdiNakTUYHMX
3aknagax M. Kneea, 4ns BUsIBfIEHHS 3a3HaveHoi NaTonorii.

Kputepii 3an1y4yeHHs1 B OCNTig>KEeHHS:

- HasfABHICTb BepudikoBaHoro HectabinbHOro
TPaBMaTUYHOIO YLWKOAXEHHSA FPyAO-MONEPEKOBOro
BigAiny xpebTa, XipypriyHa KopekKList AKoro He BUKOHaHa
BMNPOAOBX 2 TUX MNiC/s OTPUMaHHA TPaBMu;

- HasABHICTb KOMMN'IOTEPHMUX TOMOrpam BiAMOBIAHOI
SIKOCTi, OTpUMaHUX ynpoAoBX nepwux 3 Ai6 nicns
TpaBMU, Ta KOHTPOJIbHUX, OTPUMaHUX Yepes 2 Tux abo
nisHiwe.

Kpurtepii Buay4yeHHs:

- HasIBHICTb MPOHWKHOrO YyLWKOAXEHHS xpebTa
Ta/abo KynbOBOro/OCKONKOBOIO YLWKOAXEHHS
napaBepTtebpanbHOi AiNaHKKM 6yab-sKoi nokanisauii
He3aneXHo Bif 30HU rnepesiomy;

- HasABHICTb KNiHIYHMX Ta/abo nabopaTopHMX 03HaK
CenTUYHOro CNOHANNITY/CNOHANNOANCLNTY;

- HasiBHICTb B @HaMHe3i TPaBMaTUYHUX YLIKOAXKEHb
xpebTa 6yab-aKOoro CTyneHs TAXKOCTI Ta/abo XipypriyHmx
BTPy4aHb.

AHanisyBanu Taki NOKa3HMKMK, K CTaTb, BiK, MEXAHI3M
oTpuMaHHa TpaBMu. OUIHKY PiBHA HEBPOJIOTiYHUX

Ta6nmys 1. KopoTka xapakTepucTuka nauieHTiB
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nopyLueHb NPOBOAUIN BiAMOBIAHO A0 KpUTepiiB American
Spinal Injury Association (ASIA) [16]. XapakTep
YWKOAXEHHSA ouiHOBanu 3a cuctemorw AOSpine
Thoracolumbar Spine Injury Classification System
(TLSICS) [17], TAXKICTb YWKOAXEHHSA — 3@ LWKanotw
Thoracolumbar Injury Classification and Severity
(TLICS) [18]. AHani3 gaHux cnoHamnorpadii, MarHiTHo-
pe30HaHCHOI Ta cnipanbHOI KOMMN'tOTEPHOI ToMorpadii
(CKT) BUKOHYyBanM i3 3aCTOCyBaHHAM MPOrpaMHoOro
komnnekcy RadiAnt DICOM Viewer (Medixant, MonbLwa.
Bepcis N2 2023.1, niueH3ia N2 1860F047).

CTaTUCTHYHMI aHasli3

CTaTncTuyHy o6pobky AaHUX BUKOHAHO 3
BMKopuctaHHaMm R (Bepcia 4.0.5., R Foundation for
Statistical Computing) y cepepoBuwi po3pobkun RStudio
(Bepcis 1.4.1106).

PesynbTratn

MpoBeneHo aHani3 HassBHOT MeAMYHOI AOKYMeHTauii,
a TakoX pe3ynbTaTiB 06CTeXeHHS nocTpaxaanux,
HagaHuX ANS AWCTAHUINHOI KOHCynbTauii. BussneHo
19 kniHiYHMX BMNAAKIB, AKi BiANOBIAATbL KPUTEPISM
3anyyeHHs (Taba. 1). Asvwa noctTpaBMaTndHoro AHTX
BepudikoBaHo B 6 (31,58%) nocTpaxaanux. Ak npukniag
HaBOAMMO AeKinbKa KNAiHIYHUX BUNAAKiB.

Moka3Hunk 3HauyeHHn
Cratb:
YONI0BIKM 12 (63,16%)
XKIHKM 7 (36,84%)
Bik, poku:
MegaiaHa (95% poBipunii iHTepBan) 40 (24-48)
Aiana3oH 18-61

O6CTaBMHN TpaBMyBaHHSA:

AOPOXHbLO-TPAHCNOPTHa npuroaa

5 (26,32%)

nagiHHsa 3 BUCOTHU

8 (42,11%)

nagiHHa Ha NAOWMHI

6 (31,58%)

PiBeHb yLIKOAXEHHS:

rpyaHumn

5 (26,32%)

rpyao-nonepexkoBumin nepexis

9 (47,37%)

rnonepeKkoBui

5 (26,32%)

Tun ywkoaxxeHHs 3a AOSpine:

B2 9 (47,37%)
B3 1 (5,26%)
C 9 (47,37%)
HeBponoriynunii gediunt 3a ASIA:
A 12 (63,16%)
B 3 (15,79%)
E 4 (21,05%)
TLICS, 6an

3 (15,79%)
6 2 (10,53%)
7 3 (15,79%)
8 9 (47,37%)
9 3 (15,79%)
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Kniniynnii Bunagok N° 1

MauieHT H., 50 pokiB, BiINCbKOBUK, OTpUMaB TpaBMy
BHACNiAOK AOPOXHbO-TpaHCNOPTHOI npuroan (ATM),
BoAin. Mig yac nepBUHHOI rocniTanisauii y BilCbKOBUM
rocnitanb BukoHaHo CKT wuiHOro, rpyaHoro Ta
rnonepekosoro Bia4inis xpebta. BepndikoBaHO HEMOBHW
BMO6YyX0BUN nepenoM Tina Ta 6aratooCKONIKOBUN
nepenom ayru xpeébus Th3 (tun B2), KoMnpecinHum
nepenom xpebusa Th4 (tun Al) i nepenom ocTucToro
BiapocTka xpebusa Th2 (Puc. 1A). HesBponoriyHum
cTaTyc nocTpaxpaanoro signosigas ASIA E. 3 ornsaay Ha
36epexXeHHs HEBPOOTiYHMX PYHKLIN Ta NeBHI TEXHIUHI
CKNlagHoLli, NMoB'A3aHi 3 BUKOHaHHAM cTabinisauinHoro
XipypriyHoro BTpy4YaHHsa, nauieHT 6yB eTanHo
eBaKynoBaHWI i Hagani rocniTanizoBaHu B IHCTUTYT
Henpoxipyprii iMmeHi akaa. A.M. PomogaHosa HAMH
YkpaiHun. BukoHaHHa CKT y kKoXHOMYy rocnitani gasno
3MOry BiACTEXUTU AUMHAMIKY 3MiH KiCTKOBUX CTPYKTYp
y AiNSHUi ywkoaXeHHs. Yepe3 2 Tux (Puc. 1b)
3adikcoBaHO NOYATKOBI 03HaKM Mi3NCy NepeaHix Biadinis
Tina xpebus Th3 Ta y3ypauito 3aMMKanbHOI NAACTUHK
xpebus Th4.

Yepe3 Micaub nicns tpaBmu (Puc. 1B) nepenHs
nonoBuHa Tina xpebus Th3 6yna npeacTaBneHa
OKpPeMUMU KiCTKOBMMW dparMeHTaMmn, a naToNorivHi
3MiHM MOLWMPIOBASINCA HA 3aAHI0 YacTUHY Tina. Takox
cnocTepiranaca HeraTMBHa AWMHaMika wopao Tina
xpebuss Th4, ane 3MiHM 6ynn MeHW BUpPa3HUMWU.
AHanis HagaHoOi MeAUWYHOI AOKYMeHTauil BUSBUB, WO
nokasHukn C-peaktusHoro 6inka (C-PB) nicna Tpasmu
He nepeBuwyBanu 4,8 Mr/n, a nenkounTn nepudepuyHoi
KpoBi - 7,6 - 10'?/n, wo pAano 3MOry 3anepeynTu
CenTUYHMI XapakTep 3MiH [19-21].

KniHiynnit Bunagok N° 2

MauieHT T., 41 pik, BIAICbKOBWK, OTpUMaB TpaBMy
BHacNiAoK najiHHA Ha piBHY MOBEpXHIO Mig BMJAMBOM
BNOYXOBOI XBWi, IKE CYNPOBOAXYBasI0CA KOPOTKOYACHOO
BTpaToOlO CBiAOMOCTI. llig yac nepBUHHOro ornsaay B
rocnitTani BUABNEHO HMXXHIO Napanserito Ta aHecTesito
BCiX BUAIB Yy TIMBOCTI HMXYe 3a piBeHb Th12-L1. Y aeHb
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rocniTanisauii nposegeHo CKT ronoBHOro Mo3ky, 3a
pe3ynbTataMyn SIKOI BUKOHAHO pe3eKLiriHy TpenaHauito
yepena 3 BUAANIEHHAM roCcTpoi cybaypanbHOi reMaTtomMm
B NiBiN TiM'aHIN ainaHui.

Ha apyry noby nicng tTpaBmMu BMKoHaHo CKT
LWKWMAHOro, rpyaHOro Ta NonepekoBoro BiaAinis xpebra.
BepudikoBaHO TaKi YWKOAXKEHHS: KOMMOPECIiNHUNI
nepenom Tina xpebus L1, nepenomMmm BepxHix haceTkoBmx
cyrno6is xpebusa L1 Ta HWxHiX daceTkoBux cyrnobis
xpebus Th12 i3 nepexonoM NiHii nepenoMy Ha OCTUCTUM
BiApOCTOK xpebus Th1l2. BusiBneHO 3Ha4yHy KOMMPECito
CTPYKTYp XxpebToBOro kaHany BHacNifoK aHTeponicTesy
Tina xpebus Thl2 i3 inoro 3MmiweHHsSM ynepea Ha 11
MM, wWo Bianosigae tuny C ywkoaxeHb (Puc. 2A). Ha
7-my noby nepebyBaHHs B rocnitani 6yno 3aniaHoBaHo
NpoBecTU AeKOMMNpecuBHO-cTabinizauinHe XipypridyHe
BTPYYaHHS, ane BOHO He 6yno BUKOHaHe yepes roctpe
MopyLeHHs cepueBoi AifSIbHOCTI Nif 4Yac npoBeAeHHS
aHecTesionoriyHoro cynposoay. lNauieHT nepebyBaB y
BigAineHHi peaHimMauii Ta iHTEHCMBHOI Tepanii, nisHiwe -y
BiaAiNneHHi TpaBMmaTonorii. Yepes 1,5 Mic nicna oTpuMaHHSA
TpaBMW B MOTEpPNiNIOro 3apeecTpoBaHO BiAHOBJ/IEHHS
efleMeHTIB npornpiouenuii B HUXHIX KiHUiBKaX.

3a BUMOrot poandiB Ans NnpoBeAeHHS XipypriyHoro
BTPYYaHHS nauieHTa 6yno nepeseaeHo B IHCTUTYT
Henpoxipyprii imeHi akaa. A.M. PomogaHosa HAMH
Ykpainu. Mig yac nigroToBKun A0 NepeBefeHHs B rocnitani
BMKOHaHO KOHTpoNbHY CKT rpyao-nonepekoBoro Biaginy
xpebTa, fKa BMSABWUMIA 3HAYHWI Ni3NC NepeaHiX ABOX
TpeTuH Tina xpebusa L1 (Puc. 2B). MNMpw rocnitanisauii
B IHCTUTYT Helpoxipyprii iMmeHi akaa. A.l. PomogaHoBa
HAMH YkpaiHu (4epes 2 Mic nicnsa tpasmn) CKT BusiBuna
NpakTUYHO MOBHUI Ni3nC Tina xpebus L1: nepeaHi Biaginm
Tina He Bi3yanizyBanucs, a 3aaHi 6ynu npeacrtasrneHi
i301bOBaHMMN KicTKOBUMU dparmeHTamu. Kpim TOro,
npouec NOWMPIOBABCA Ha 3aMUKaNbHi NAacTUHKU
CYMiXHUX xpebuis Thll Ta L2. MNpu HagXxoAXXEHHI
KiNbKiCTb nerkounTiB cTtaHoBuna 8,8 - 109/n, piBeHb
C-PBb - 3,1 Mr/n. BakTepionoriyHuii aHanis matepiany,
B3STOro iHTpaonepauinHo (Tpu 3pa3ku i3 30HM Ni3ncy
Tina xpebus L1), He BUSIBMB picT Mikpodopu.

Puc. 1. NauieHT H., 50 pokiB. CKT rpyaHoro Bigainy xpebta: A — y AeHb OTPUMaHHS TpaBMu; b — yepes 2 Tux;
B - yepe3 1 Mic (MOSACHEHHS B TEKCTI)
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Puc. 2. MNauieHT T., 41 pik. CKT nonepekoBoro Bigainy xpebta: A — HaCTynHOro AHS Nicns TpaBMu;
b - yepe3s 1,5 mic; B - yepe3 2 Mic nicnsa TpaBMu (MOSICHEHHS B TEKCTI)

AHani3z HassBHOro KIiHIYHOro MaTtepiany He AaB
nigctaBy po3rnagatm pafionoriyHo BCTAHOBJIEHY
HecTabiNbHICTb K OCHOBHUI NpPeAnKTOpP acenTUYHOro
crnoHAunonisucy. Sk npuknag HaBoAWMO ABa crocTe-
peXeHHs, KO/ NaTosoris, Wo po3rnaaacTbes, He byna
3apeecTpoBaHa, He3BaXalkuyn Ha 3HAYHi KiICTKOBO-
OECTPYKTUBHI 3MiHW.

Kniniunnii Bunagok N° 3

MauienTka M., 37 pokiB, nocTtpaxpaana B AT,
nacaxwp. lig yac rocnitanisauii B ueHTpasbHy panoHHY
nikapHio BukoHaHo CKT. BepudikoBaHo nepenom Tina
xpebus Th7 3i 3Ha4YHO NOro AeCTPYKLUIEH Ta 3MilLEHHSM
dparmMeHTiB Y XpebTOBUI KaHas, Nepenom Ayr i OCTUCTUX
BiApocTKiB xpebuis Thé Ta Th7 (Puc. 3A). Kpim Toro,
AiarHOCTOBAHO 4YMUCNeHHi nepenomun pebep, remo-
nHeBMOTOpakc. HesBponoriyHuii ctatyc Bignosigas ASIA
A. MpoTarom 3 Tvx NnauieHTka nepebysana y BiaAiNEHHI
peaHimauii Ta iHTeHCcMBHOI Tepanii, nicna ctabinizauii
BiTanbHUX (YHKUIN — y BigdineHHi TpaBMmaTonorii
BMNpoAOBX 2 TUX. NepeBeaeHa B IHCTUTYT Henpoxipyprii
iMmeHi akapn. A.M. PomopaHoBa HAMH YkpaiHu aons
XipypriyHoro nikyBaHHsi. Ha MOMEHT nepeBeAeHHSs
piBeHb HeBpoJsoriyHoro aediunty Bignosigas ASIA
A. BukoHaHa nig vac rocnitanizauii CKT Bussuna
nporpecyBaHHs gedopmadii (Puc. 3B6). Y nauieHTkn 6yB
npofiexeHb KpUXoBOi AiNssHKM po3MipoM Ao 10 cm (2-1
CTyniHb, CTaAis nponidepadii). PiBeHb nenkounTosy npun
rocnitTanizauii - 10,8 - 109/n.

Kniniunnii Bunagok N° 4

MauieHTka B., 58 pokiB, nocTtpaxgana B AMNT,
niwoxig. locnitanizopaHa A0 TpaBMaTOJIOMiYHOIO
BiAAINEHHSA 3@ MicueM MpOXMBaHHSA. [iarHOCTOBaHO
nepesnomM 060X CTErHOBMX KiCTOK i mpaBoi Benu-
KOroMinkoBoOi KiCTKWM. HeBpONOriyHUIM cTaTyC npu

rocniTanisauii signosigas ASIA E. HaknaaeHo ckeneTHe
BUTAryBaHHA. 3 OornaAay Ha ckapru Ha 6inb y cnuHi
HaCTYMHOro AHSA Nicns TpaBMu BUKOHaHo CKT rpyaHoro
Bipainy xpebta. BepudikoBaHO 3CYyBHUI nepesoMm y
cermeHTi Th7-Th8 Ha Tni nokanbHOi (y Mexax rpyaHoro
BiaAiny) ocudikauii nepeaHbOi NMO340BXHbOI 3B'A3KMU
(Puc. 3B). 3 ornsay Ha He3HayHui 3cyB, 36epexeHHs
HEeBPOOTiIYHMX DYHKLUIA | NPOrHO30BaHO TpuBanumu
nepioa iMmMob6inizauii cTtabinizauito yWwWKoOAXEHHS He
npoeoAannu. lMauieHTka nepebyBana Ha NikKyBaHHI
B TpaBMaTOJIONiYHOMY BiAAiNeHHI npoTarom 2 Mic,
BiA3Hayana NOCTynoBe 3MEeHLWEeHHS iHTEHCUBHOCTI
60/1bOBUX BiAYYTTIB Y CMMHI Ta HUXHIX KiHUiBKax. Mpu
niaHOBOMY OrNsfi HEBPONOroM BepudiKkOBaHO HUXHIO
napannerito Ta aHecTesito 3 piBHA Th8. MauieHTky
nepeseneHo B IHCTUTYT Helpoxipyprii iMmeHi akaa.
A.ll. PomogaHoBa HAMH YkpaiHu ansa XipypridyHoro
nikyBaHHA. Mpwu rocnitanizauii CKT He BusBUNO
3HAYHOI HEraTMBHOI paAioNoriYyHOl ANHAMIKN MOPIBHAHO
3 paHiwe BMKOHaHUM ob6CTexeHHAM. HeBponoriyHmi
cTaTyc Bignosigas ASIA A. Mg 4yac ornsay BUSIBJIEHO
BE/IMKWUI MponexeHb KPWMXOBOI AinsgHku (noHag 20 cm
y diameTpi, 4- CTynNiHb i3 AingHKaMK Hekpo3y). PiBeHb
nenkounTiB y nepudepunyHin KpoBi npu rocnitanisauii
- 16,3 - 10%/n.

HaBepeHi KMiHIYHI NMpuMKNaan NepeKoOHINBO
AEMOHCTPYIOTh, WO HAABHICTb XPOHIYHOrO CENTUYHOrO
npouecy B MOCTPaxAajiuxX He € YNHHUKOM, SKUWA Aa€
3MOry nmporHosysaTu po3BuTok AHTX. Kpim ToOro,
peTpOCNeKTMBHUN aHania MeAnYHOI AOKyMeHTauii
He BWSABWB MOTEHUINMHUX NPeAUWKTOPiB PO3BUTKY
naTosIoriYHOro CTaHy, Wo po3rnsaacTbcs. Y Taba. 2
HaBeAeHO XapaKTePUCTUKY rpynu noctpaxaanux i3
3apeecTpoBaHUMK ABULLAMU MOCTTpaBMaTnuyHoro AHTX
i rpynu NopiBHSAHHS, B SIKi 3@ HAABHOCTI HecTabinbHOro
YLWKOAXKEHHS TaKi 3MiHW He 3apeecTpoBaHoO.
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Puc. 3. NauieHTka M., 37 pokis. CKT rpyaHoro Biaainy xpebta: A - y AeHb OTpMMaHHA TpaBMu; b - vepes
5 Tnx nicna Tpasmu. MNauieHTka B., 58 pokiB: B — yepes 2 AHi nicna oTpuMaHHA Tpasmu; [ — yepes 2 Mic
(NOACHEHHS B TEKCTI)

Tabsmys 2. NoOpiBHAHHS 3@ OCHOBHUMMW KNiHIYHMMW NapaMeTpaMun rpynu NocTpaXxaaanx i3 3apeecTpoBaHnUMm
SBULLAMM aCenTUYHOro MOCTTPaBMaTUYHOIrO HEKPO3y Tisla xpebusa Ta rpynu nopiBHAHHSA

Moka3sHuk I;'T_Iyonﬂaniﬂ::;’;::;' Fpyna nopiBHAHHSA P
Cratb:
YOOBIKM 66,67% 61,54% 0,992
KIHKM 33,33% 38,46%
Bik, poku:
MegaiaHa (95% poBipunii iHTepBan) 43,5 (25,25-58,08 40 (26,9-45,78) 0,5%
PiBeHb yLWKOAXEHHS:
rpyaHui 33,33% 23,08% 0.38
rpyAo-rnonepexkoBuii nepexia 66,67% 38,46% !
nonepexKosui 0% 38,46%
Tun ywkoaxeHHs 3a AOSpine
B2 50% 46,15%
B3 0% 7,69% 099
C 50% 46,15%
TLICS, 6an
MegniaHa (95% posipunii iHTepsan) 8 (6,05-8,95) 8(6,38-7,93) 0,7*
HeBponoriuHuii gediumt 3a ASIA:
A 50,0% 69,23%
B 33,33% 7,69% 0.4
E 16,67% 23,08%
HasBHICTb HEMPOTPODIYHUX 3MiH 16,67% 61,54 0,12
NenkounTn nepudepuyHoi kposi, 10°/n
cepeaHe (95% noBipunii iHTepsan) 8,47 (5,79-11,14) 13,04 (10,3-15,78) 0,01
C-PB, mMr/n
cepeaHe (95% poBipunii iHTepBan) 2,45 (0,96-3,94) - B

Mpumitka: A - TO4HWIM TecT Diwepa; * — anpokCMMyBanbHUN NepecTaHoBYMin TecT Diwepa-TliTMaHa A4Na ABOX
BMbipok; T — t-kpuTtepin Yenua.
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JocnTb NokasoBo, WO BUKOHAHHSA cTabinizauiiHoro
XipypriyHoOro BTpy4YaHHs B YCiX MNALIEHTIB 3 ABULLAMU
NOCTTPaBMaTMUYHOIro HeEKpo3y nNpu HecTabinbHUX
YWKOAXEHHSAX XxpebTa MOBHICTIO 3anobirano noganb-
WOMYy pO3BUTKY npouecy AecTpykKuii. ¥ XoaAHOMY 3
HaBeAeHUX KJIiHIYHUX BUNagkiB He 6yna BMKOpUCTaHa
ocTeoTponHa aHTubakTepianbHa Tepanis, WO CBiAYNTb
npo acenTUYHWI XapakTep npouecy. Ak npuknag
HaBOAMMO AaHi KOHTPOJIbHUX AOCNiAXeHb nauieHTa T.
(kniHiyHKM BMNagok N2 2). Ha Tni ToTanbHOro nisucy
Tina xpebusa L1 wBnako nporpecyBana AecTpyKLuis
3aMUKaNbHUX NACTUH CyMiXKHUX Xpebuis (AuB. Puc.
2b, 2B). OpaHak nicsiss BUKOHAHHSA AEKOMMPECUBHO-
cTabinizauinHoro BTpy4YyaHHs B 06Cs3i BMAANEHHS
dparmeHTiB Tina xpebus L1 Ta ycTaHOBKM Tino3aMiHHOIO
iMNnaHTaTy 3a4HiM AOCTYMOM i3 NOAanbLlOK TpaHcne-
OVKynsipHoto cTabinizauieto xpebuis Th11-Th12-L2-L3
npoLec NOBHICTIO KynoBaHui (Puc. 4A). BukoHaHi yepes
2 i 6 Mic nicna BTPyYaHHS KOHTPOJIbHI AOC/IAXEHHSA
OEMOHCTPYHOTb CNPOMOXHICTb (ikcauii Ta BiACYTHICTb
03HaK nporpecyBaHHs ocTteonisucy (Puc. 45, 4B).

O6roBopeHHnA

AcCenTUYHUA HeKpo3 Tin xpebuiB 3annWwaeTbCH
06'€EKTOM aKTMBHOIo BUBYEHHSA. Y niTepaTtypi €
cynepeunuBi AaHi WoA0 Moro natoreHesy Ta GakTUYHOI
4acToTU. SK 3a3HayeHo Buwe, Y 6inblWOCTi BMNaakKiB
npw 3ragyBaHHi AHTX rigeTbcst npo xBopoby Kiommens,
npuv UbOMY AiarHOCTUYHI KpuTepii LbOro piaAKiCHOro
naToforiYHoro cTaHy 3HayHO PO3LWMUPEHi, 4YacTo -
HEBMNPaBAaHO, WO NPU3BOAUTL A0 PO3MUTTSA KAIHIYHOI
KapTWUHW Ta yCKNaAHIOE pO3yMiHHA ocobnausocTen
nepebiry n po3pobkKy onTUManbHUX METOAIB JliKyBaHHS

B

29

[22]. 3a maHMMK AesKuX aBTOpiB, YacToTa XBOpobu
Kiommens ctaHoBUTb 6nmn3bko 37% cepepn ycix
0CTEONOPOTMYHMX NEPEsIOMiB BIKOBOro HaceneHHs, Lo
€ rinepaiarHoctukoto [23].

3rigHO 3 KJlaCMYHMUM TpaKTyBaHHSM XxBopoba
KiomMmmens - ue nocTTpaBMaTUYHMI nepenom xpebus,
AKUA Ha NMOYaTKOBMX CTaAiaX € 6e3CMMNTOMHUM i He
BepuUdIiKyETLCSA PaAioNoriyHo, ane 3 Yacom NpU3BOAUTb
[0 konancy Tina xpebus [24].

Y 1951 p. H. Steel 3anponoHyBaB AeTasibHUIA OMUC
cTapinHocTi nepebiry xsopobu Kiommensa [25]. Tak,
Ha nepwin cTaaii peecTpyloTb NOYATKOBY TpasMy,
AKa MOXe BiApi3HATUCSA 3@ CTYNeHeM TSXKOCTI Ta
MeXaHi3MOM, afe paaionoriyHo ywkoaXXeHuin xpebeub
060B'A3KOBO 3a/IMWAETLCSA iIHTAaKTHUM. [pyra cTaais
- ue NOoCTTpaBMaTUYHUN nepiod, KON B NauieHTa
MOXYTb B6YTW He3HauHi ckapru Ha 6inb y CnuHi, aKkuin
He CYNpOBOAXYETbCA 3HAYHUMWU (DYHKLIOHANbHUMU
obMexeHHaMU. TpeTsa, abo naTeHTHa, CTaAia Moxe
TpUBATU Bi4 AEKiNbKOX TUXHIB A0 AeKiIbKOX MicsAUiB i
nepebiratv 6e3cmmnToMHO. Ha yeTBepTil cTaaii (cTtagii
peumanBy) 6inb y CNUHI CTA€ MOCTIMHUM i Mporpecye,
NIOKani3yw4yuncb y AiNSHUI KOMMPECIMHOro nepesomy,
wo ¢opmyeTbCca. Ha TepMiHanbHi cTaaii NocTynoBo
pO3BMBAETLCA KiPpoTUYHa AedopMalisd 3 MOXIANBUM
3aB/IIOBAHHSM CMMHHOIO MO3KY.

HaBepeHi AaHi AeMOHCTPYKTb APUHUMNOBI
BiAMIHHOCTI maTonorii, Wo po3rnsfacTbCca B LUK
ny6nikauii, Bia xBopobu Kiommens. 3 ornaay Ha CXoXiCcTb
naTtosioriyHMx rnpouecis, a came AHTX, i BiACYTHICTb Yy
nitepaTypi AaHWX NPO OMWCAHMN HaMW MaTONOMiIYHWUN
CTaH, poO3rns4a€EMO BiAOMi HUHI MOXIMUBI NaHKK
naToreHesy acenTUYHOro CrOHANIOHEKPO3Y.

Puc. 4. NauienT T., 41 pik. CKT nonepekoBoro Bigainy xpebta: A — yepe3s 3 AHi nicns xipypriyHoro
BTpy4YaHHs; b — uepe3 2 mic; B - yepe3 6 Mic (MOSACHEHHS B TEKCTI)
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IcHye 6araTo rimoTes, WO MOSICHIOKTb PO3BUTOK
AHTX: aBackynsapHuin ocTeoHekpo3 [26-28], aTpodivHe
nopyLlweHHs KoHconigauii [29], Mikponepenomu [24],
NMOpYLUEHHS XXUBJIEHHS TKaHWH [25], nceBnoapTpo3 [26] Ta
cTpecosi nepenomu [30]. AK YNHHMKM NiABULLEHOIO PU3NKY
po3rnafatTb TpuBane NikyBaHHSA MIOKOKOPTUKOIAAMM,
BEHO3HWI 3acTin, AiabeT, ankoroniaMm, naHkpeaTwuT,
NpoMeHeBYy Teparito, OHKONAaTOJIOrit0 Ta XPOHiYHi iHdeKuii
[31, 32]. He3Baxatuun Ha TpuBasne BUBYEHHS ABMULLA
noctTpasMaTnyHoro AHTX 3aranom i xeopobu Kiommens
30KpeMa, Kackaj naTosioriyHMX NpoLEecCiB, WO NPpU3BOASATb
Ao nisucy Tina xpebusl, HeBigoMuMii. HaniMoBipHiwWoO
npuYnHo po3BuTKY AHTX BBaxaloTb ilWeMito Tina
xpebus. [eski aBTOpU 3a3HaYalTb, WO aBaCKYASpHUN
OCTeoHeKpo3 Tina xpebus Ta xBopoba Kiommens €
CUMHOHIMaMuK. BignoBigHO A0 Cy4acHOi Teopil, iwemisa
Moxe 6yTn noB’si3aHa 3 pO3pUBOM KPOBOHOCHWUX CYAMH
y pe3ynbTaTi TpaBMaTWUYHOI Ail, BHYTPIlWHbOCYANHHOO
OKJI03i€t0 abo No3acyaANHHOK KOMMNPECIE, CMPUYNHEHOID
niABULWEHHSM iHTepcTuUianbHOro Tucky [33].

Cneundika NepBUMHHOro TpaBMaTUYHOTO
YLIKOAXKEeHHS KPOBOHOCHUX CYAMH Tifla xpebus TicHO
nos’si3aHa 3 0CO6JMBOCTSIMU MO0 KPOBOMOCTAYaHHS.
AHanis nitepaTtypu BUSIBUB O0OMEXEHICTb AOCNIAXEHb
KPOBOTOKY B KiCTKOBUX CTPYKTYpaX, OCKiNbKK BinblicTb
HanzeTanisoBaHilwmx Nybnikauir Ha Lo TEMY AaTYOTbCH
1960-1980-Mmn pokamu. Cy4yacHiwi gocnigxeHHs
NpUCBSAYEHi NMepeBaXHO BMBYEHHIO KPOBOMOCTaYaHHS
CNMMUHHOI0 MO3KY, WO, 3p03yMiflo, MAa€ 3HA4YHO
6inbwe npakTMyHe 3HavyeHHA. Kpim TOoro, nmpmsepTae
yBary BiACYTHICTb 4iTKOI HOMEHKNaTypu apTepin
ApibHOro kanibpy, WO TaKOX YCKMAAHIOE CMPUAHATTS
MaTepiany [34]. Huxuye HaBeneHO 6a30BUIA ONUC CXEMU
KpOBOMOCTaYaHHSA, HEObXiAHWI ANSA pPO3yMiHHA Teopii
aBaCKYNSPHOro CNOHANIOHEKPO3Y.

BiaoMo, W0 OCHOBHUM AXepesioM KPpOBOMOCTayaHHs
Tin xpebuis cepeHbO-HWXKXHbOrPYAHOI0 Ta NONEepeKoBOoro
BiAZINIB € cerMeHTapHi apTepii, aKi aBNs0Tb cO60t0 3a4Hi
MixpebepHi apTepii (aa. intercostales posteriores) i
nonepekoBi apTepii (aa. lumbales), wo 6epyTb NoyaTokK
BiZL rpyAHOro0 Ta YepeBHOro BiAAiINIB aopTu BiANOBIAHO.
Y rpyAHoOMYy Big4ini npasi cerMmeHTapHi apTepii AoBLWi 3a
NiBi, OCKiJIbKW, NOYMHAOYM BiA YK, aopTa po3TalloBaHa
no nepeaHbO-NiBiN NOBepXHi XpebTa, ToAi K YepeBHUM
i BigAin NokanisayeTbCqd NMpPakTUYHO MO LEHTpY. Y
Mipy ObrmHaHHs Tina xpebus cermeHTapHi apTepii
BigaatoTb ApiGHI rinkn - nepepHi Ta natepanbHi
xpebToBi rinkm, wo nepdopyTb KipKOBUI wWap i
6epyTb yyacTb y hOpPMyBaHHiI CYAMHHOrO CneTeHHS
Tina xpebus. MNpn uboMy 3rafgoK NpPO MOXJ/IUBICTb
KpoBOMmocTa4yaHHS Tin xpebuiB 6e3nocepeaHbO BiA
aopTu He BUSABNEHO. Ha natepasnbHiin noBepxHi Tina
xpebus nokaniaylTbCs aHacTOMO3M, WO MOEAHYIOTb
OAHOWMEHHI CyAVWHU, po3TaloBaHi KpaHianbHiwe
Ta KaypaanbHiwe. Lli aHacToMO3M TakKoX BigAaloTb
natepanbHi XxpebToBi rinku. CerMmeHTapHi apTepii Ha
piBHi K rpyAHOro, Tak i NONepeKoBoro BiAAiINYy BiAAAOTb
BENMKY AOpcanbHy rinky (r. dorsalis = a. dorsospinalis),
LLLO MA€E KPUTUYHE 3HAYEHHS A5 KPOBOOBIry ik KiCTKOBUX
CTPYKTYp, TakK i HEpBOBUX yTBOPEHb. JlopcanbHa
rinka ainuTtbca Ha r. retrovertebralis, r. spinalis Ta r.
muscularis. PeTpoBepTebpanbHa rinka, npoxoasyu
Kpi3b MixxxpebueBuin oTBip, 06rmHae Tino xpebusa no
3alHilA NoBepxHi, y 6inblWIOCTi BMNaaKiB aHAaCTOMO3YE
3 OAHOWMEHHOI TiNIKOK 3 KOHTpanatepanbHOro 6oky,
a ApibHi cyanHuW, Wwo BiAXOAATb BiA HEl, MeHeTpyTb
KipKOBWW LWap, NPOHMKaTb Y Tiflo Xpebus i 6epyTb yyacTb
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y (popMyBaHHi CYyAMHHOro crnsieTeHHs. [eski aBTopu
po3rnafatTb peTpoBepTebpanbHy rifIKy Sk OCHOBHE
AXXepeno KpoBonocTayaHHs Tina xpebus [35]. R. spinalis
TaKoX MNpoOXoAUTb AOpcoMefianbHO, MOAINSAETbCA
Ha nepeaHo Ta 3a[HI0 paauKyoMeaynsaApHi apTepii
(aa. radiculomedullaris ant. et post.), ki 6epyTb y4acTb
Yy KpOBOMOCTa4yaHHi HEPBOBUX CTPYKTyp XpebToBOro
KaHany. R. muscularis, TakoX CnNpsaMOBYYUCH
AopcanbHo, 6epe yyacTb y KpOBOMOCTa4YaHHi ik CTPYKTYp
3aZlHbOr0 OMOPHOro KOMMAEKCY, TaK i rMmboknx mM'asis
cnuHW. Jeski aBTopu BUAINAKTb MedianbHy, NPOMiXKHY
Ta naTtepanbHy ii rinkm [36].

YcepeanHi Tina xpebus CcyaAMHHe CnieTeHHs,
LeHTp AKOro BignoOBiJa€E aHaTOMIYHOMY LEHTpY Tina,
dhOpPMYy€ETbLCS 3a paXyYHOK apTepil, WO NMeHeTpyTb
KipKOBWIA Wap i3 Axepen, onucaHux suuwe. Mpsamyoum
3 LEeHTPY pajianbHO B yCi 60KW, CyAVWHU CN/eTEHHS
aHaCTOMO3YIOTb i3 BiAranyXeHHAMU apTepin, wWo
NneHeTpyTb, POPMYOUYMN TaKUM YUHOM K BiALEHTPOBUIA,
TaK i 4OUEHTPOBMIN HaNpsIMOK KPOBOTOKY. HalwwinbHiwa
apTepiasibHa Mepexa Bi3yani3yeTbCs B 3aAHbOOGIUHUX
Bigainax Tina xpebus Ta rioro ueHTpi [35, 37]. OnucaHi
0Co6/IMBOCTI 3yMOBIOKOTE POPMYBaHHS 30HW BOAOAINY
(aHrn. watershed zone) - pingHku Tina xpebusa 3i
36iAHEeHNUM KPOBOMOCTayYaHHAM, SKOK € NMepeaHs 1oro
TpeTuHa. Ha caritanbHMWX 3pi3ax 30Ha BOAOAINY Mae
KNMHOMoAi6bHY dopMy, cnpsiMOBaHy BiAg UEHTPY A0
nepeaHbOi MOBEPXHi Tifla xpebus, i XxapakTepuUsyeTbCs
nvuwe BiALEHTPOBUM KPOBOTOKOM, OCKiNlbKW apTepil,
O MeHeTpYylTb, Ha nepefHin noBepxHi Tina xpebus
NpakTUYHO BiACYTHI [38]. 3aKOHOMIpHO, WO Le siBULLe
TUM BMpasHiwe, Yynm 6amxye aopTa po3TalloBaHa Ao
LeHTpanbHOI MiHiT — Ha piBHI Ayrn, y AingHui rpyao-
rnorepeKkoBOro nepexoay Ta NOMNepekoBOro Bigdiny Ao
6idpypkauii Ha 3aranbHi kny6oBi apTepii.

HaBeAeHi AaHi AeMOHCTpPYlTb, WO 3arasiom
KpoBOMoOCTayaHHA Tina xpebus Mae 3HauYHi KOMNEHCaTOPHi
MOXJ/IMBOCTI 3aBASKWN BENUKIN KiNbKOCTi aHacTOMO3iB.
KniHiyHi gaHi ceBigyaTh, WO HABITb 3HAYHE MOLWKOAXKEHHS
Ta parmMeHTauis Tin xpebuis y 6inblwOCTi BUNagkKkiB He
npu3BOASATb A0 BMpa3HoOI iwemMii. Cneundiky KpoBOTOKY
Ta KpPOBOMOCTa4YaHHSA TpaBMaTWMUYHO MOLWKOAXEHUX
xpebuiB He BUBYEHO. BianoBiaHO, MOpPYyLLEHHS KPOBOTOKY
BHaC/iAOK TPAaBMaTUYHOI0 NOWKOAXXEHHS abo koMnpecii
npunernmx CyauvH i3onboBaHO abo B MOEAHaHHI 3
IHLWWMUM YNHHUKAMKW PO3rSAal0Th SSK MOXJ/IMBUIA BapiaHT
npuunH AHTX.

MopyweHHs KpPpOBOTOKY B Tini xpebus Moxe
BWHWKATK Yepe3 BHYTPIWHbOCYAMHHY OKJIO3il0. Y
niTepaTtypi onncaHo BuUMaaku HeTpaBMaTuyHoro AHTX
npu Ba30OKJ/3iNHOMY CcepnonoAibHOKNITUHHOMY
Kpu3i abo KecoHHiln xBopobi [38,39]. 3a3zHayeHo, WO
naHKpeaTUT TakKoX € YNHHUKOM PpU3UKY PO3BUTKY
AHTX, oCKinbKn BWCOKI piBHI NiNONITUYHUX (PEpMEHTIB
Yy KpOBi NpU3BOASATb A0 po3nafy BHYTPILIHbOKICTKOBUX
XXUPOBUX CTPYKTYP i 3aKynopku cyauH rybuyacToi
peYOBUHU XMPOBUMU KpannsMmu. Kpim Toro, onucadi
BMMNAAKW BuUAiNeHHs depMeHTIB MiAlWNyHKOBOI 3a503u
Npwv po3puBI KiCTU B YUePEBHY MOPOXHMHY 3 NOAasibLIUM
po3BuUTKOM AHTX [40-42]. TakoX MOBiAOMASIETLCS, LLO
apTepianbHi aHoManii, ancniniaemis, nenkemisa Ta nimpoma
NnoB’A3aHi 3 pO3BUTKOM cnoHAMN0HeKpo3y [43,44]. Woao
NOCTTPaBMaTUYHOIrO0 OCTEOHEKPO3Y BHYTPILLHbOCYANHHA
OKJ1t03i41 €, IMOBIPHO, YNHHMKOM NiABULLEHOINO PU3UKY ANS
rpynu NauieHTiB, WO po3rnsaaeTbcsa [33].

[esaki aBTopy po3rnsaaatoTb No3acyAuHHY ob6ni-
Tepawuiro, CNPpUYNHEHY NiABULLEHHSM iHTEpPCTMLUIaIbHOTO
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TUCKY, K OAHY 3 naHoK naToreHesy AHTX [45]. XpoHiuHa
Tepania r1loKOKOPTUKOIAAaMN Ta BXMBAHHA asIkoroso,
WO NpU3BOAMTL A0 XWMpoBOi embonii, BiagknaaeHHs
ninigis i rinepTpodii aannounTiB, TaKOX € Ba>JIMBUMU
YMHHMKAMU PU3KKY, SIK 3a3HAYEHO B NniTepaTypi [46-48].
LLloao aHanisoBaHoi HaMM NATOJIOriT MOXHa NPUNYCTUTH,
WO no3acyauHHa obniTepauis Moxe 6yTW YMHHUKOM
nporpecyBaHHs CNOHAUIOHEKPO3Y. TaK, Mpy NEPBUHHOMY
TpaBMaTM4YHOMY YLUKOZXEHHI Tisla Xxpebus Ta, BiANOBIAHO,
NOpyLUEHHI KpoBOO6Iry BHACMiAOK YLKOAXEHHSA CyAMH
rybyacTtoi pe4oBnHM POpPMYyETHLCA 30Ha ilweMii. CuTyauito
noripye Te, Wo HecTabiNbHICTb YLWKOAXEHHS CIPUYNHIOE
nNiABULEHY PYXIUBICTb (parMeHTIB i MepeLlKoAXaE
npouecam HeoaHrioreHesy. Jli3nc KiCTKOBOI TKaHWHMU
CYNpOBOAXYETLCSA BUAINEHHAM B iHTEpCTUUianbHUI
MPOCTIip BeNMKOI KiIbKOCTi HU3bKOMOMEKYISAPHUX
CNONyK, WO HeraTUBHO BMNJMBAE Ha MNPOXiAHICTb
iIHTAKTHUX CyAWH Ta NPM3BOAMTb AO MOCTYMNOBOro
NOWMPEHHSA NATONMOTNIYHUX 3MiH Ha HeyLWKOAXEHY
AINSHKY Tina. B UinOMy aBacKynsipHa Teopist po3BUTKY
noctrpaBeMatuyHoro AHTX pgobpe y3roaxXyeTbcs 3
KNiHIYHO KapTMHOM. Tak, y BCiX 3apeeCcTpoBaHMUX
HaMu BuUMagkax npouec Ni3ucy rnovYnHaBCs B NepefHix
BiAdinax Tina xpebus Ta MOCTYNnoBO MOWMWPIOBaBCSA Ha
LeHTpanbHy MOro YacTuHy 1 3a4Hi Biaainn. OgHak woao
XBOpobu KioMMmens aBacKynsipHUIA MeXaHi3M, Ha AYMKY
HU3KW AOCNIAHWKIB, BUKJIMKAE BENUKi CyMHiBU. Tak,
CKNaAHO NOACHUTU, 'PYHTYIOUYMUCL Ha ONMMCAaHOMY Kackagi
naToNoriYHUX MpoueciB, PO3BMTOK aBacKy/nsapHOro
OCTEOHEeKpO3y B NaLieHTIB Yepe3 2-3 Mic nicna TpasMu
3a MOBHOI BiACYTHOCTI KNiHIYHMX BUABIB Ta pagionoriyHmx
3MiH [15, 49].

Posrnsapatoun asuwe AHTX, cnig 3ragatm peHoMeH
«BaKyyM-edeKTy», SKMN B OCTaHHI AeCATUAITTA
po3rnsAatoTb NPAaKTUYHO K MATOFHOMOHIYHWI CUMMTOM
xBopobu Kiommensa. Ma3oyTBOPEHHS MOSCHIOKTb
MEeXaHi3MOM PO3KJaZlaHHA TKaHWH i BUAINEHHA rasy B
pesynbTtaTi HEKpPOTUYHUX npoueciB. Mpu posknagaHHi
6inkiB, ninigiB Ta iHWWX KOMMNOHEHTIB HEKPOTUYHUX
TKaHWH BUBINIbHAOTLCA rasu, 30KpeMa a30T, KUCEHb
i Byrnekucnui ras, aki NOTiM HaAaKONUYYyKTbCHA B
AingHui xpebus abo gucka. T. Armingeat Ta cniBasT.,
npoaHanisyeaBlUX CKJaj rasy, WO 3yMOBJIIOE BaKyyM-
edekT, ycTaHoBUAM, Wo 90-92% ioro npunanae Ha
asot [50]. 3 iHworo 60Ky, AesKi aBTOpM BiA3Ha4yaloTb,
WO HEeKpO3 TKaHWH NPU3BOAUTb AO 3MiHU TUCKY
BCepeauHi xpebus, WO cnpuymnHioe andysito rasy 3
KPOBi B KiCTKOBI CTpyKTypu [46]. OaHaK Le BUKJOYAE
MOXJ/IMBUW BMNANB MiABULLEHHS IHTEPCTMLiIaNbHOIrO TUCKY
Ha po3BUTOK AHTX.

AHani3 nitepaTypu WoA0 BaKkyyM-edeKTy BUSABUB,
L0 YacToTa NOro BUHUKHEHHS o6epHeHo nponopuiiHa
WiNbHOCTI KiCTKOBOI TKa@HWHU YLWKOAXEHOro Xpebus
[32]. Ockinbkun B OCTAHHE AECATUMITTA CMOCTEPIraeTbCA
TeHAeHUisa po3rngaaTn OCTEONOPOTUYHI nepesiomMu
S5k XBOpoby KioMMensi, HassBHOCTi rasy B MOPOXHUHI
xpebus um MixxpebueBoMy ANCKY HaAalTb HAAMIPHOrO
[iarHOCTUYHOrO 3Ha4deHHsd. BigoMoO, WO HaASABHICTb
rasy npuv KoMnpeciiHoMy nepenomi Moxe 6yTu
PEHTreHOJI0TYHO 3HaXiAKOK | He 060B'A3KOBO CBIAUYNTL
Npo pyMHYBaHHSA KiCTKOBOi TK@HWHU, WO MpOrpecye
[51, 52]. BakyyM-peHOMEH 4YacTO PEECTPYIOTb MNpu
AereHepaTUBHUX 3axBoploBaHHAX xpebTta [53-56]. ¥
HawWil rpyni nauieHTIB i3 3adikcoBaHnMM sBuwamm AHTX
BaKyyM-(peHOMeH He CnocTepiraan B XXOAHOMY BMNAaAKY.

Sk 3a3Ha4vyeHO BulUle, ponb HecTabinbHOCTI
YWKOAXEHHA B po3BUTKY AHTX He BuBYyeHoO. LWoao
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TpaBMaTUUYHUX YWKOAXKEHb iHWUX BiaAinie ckeneTta
NMUTaHHS BUCBITNIEHO 3HAYHO Kpalle, HM3Ka nybnikauin
AEMOHCTPYIOTb SIBHWUI 3B'I30K HECTabiNbHOCTI Ta TepMiHiB
ii yCyHeHHs 3 yacToTol oCTeoHekpo3y [57-59], wo
NeBHOK Mipol MNiATBEPAXYE MPaBUSIbHICTb HaWWUX
npunyuweHb. HaBegeHi HaMm AaHi NMpo MOXAUBUM
naTtodi3ionoriyHnii MexaHiaM po3BUTKY SiBULLA AatoTb
3Mory sk audepeHuitoBaTu horo Big xsopobu Kiommens,
Tak i BUM3HAYNTWM HanNpsMW NOAANbLWIOr0 BUBYEHHS Ta
NpodiNakTUKM LbOr0 3HAYYLOro yCKNaAHEHHS.
3HayywWwmMM 0bMEeXeHHSAM LbOro AOCHIAXEHHS €
NOro peTpoCneKTUBHUI XapaKTep i HeBennKa KiNbKiCcTb
rnauieHTiB, TOMY HaM He BAANOCS BCTAHOBUTU TOYHI
npeavkTopu po3BuTKy AHTX npu HecTabinbHOMY
yWwKoAXeHHI XxpebTa. KpiMm TOro, 3Ha4yHoO yCKNaAHIE
TpakTyBaHHS Ta, BiANOBiAHO, popMyBaHHSA rpynu
NOpPiBHAHHSA BU3HauyeHHsA HecTabinbHoCTi. JocuTb
edeKTMBHE B KOHTEKCTi (PYyHKLiOHaNbHOT aKTMBHOCTI
nauieHTa 3aranoM, BOHO HE MOBHICTIO XapaKTepusye
biomexaHiyHuIM cTaH ywkoaxeHoro XPC. Le nerko
NpoOAEMOHCTpPYBaTW Ha NpUKaAi WWAHOrO BiAAiny
xpebTa, KoNn NOBHWUI 34enNeHU BUBMX 3@ BUBHAYEHHSAM
€ HecTabiNbHUM, ane BOAHOYAC XXOPCTKO (PiKCOBAHUM Yy
KOHTEKCTI 06csry pyxiB B ywkog)xeHoMmy XPC. AHanoriyHa
CUTyauia 3 NeBHOK 4YacCTOTOK CMOCTEpPIiraeTbcs
B rpyao-nonepekoBOMYy Biaaini ta gobpe Bigoma
Xipypram-npakTvKaM: He3Baxxatoumn Ha 3HAUYHUI CTYNiHb
YWKOAXEHHS, parMeHTOBaHi CTPYKTYpu 3aAHbOrO
OMOPHOr0 KOMIMJIEKCY 3@ paxXyHOK 34erneHHs Bianamkis
MOXYTb SIK MepeLLKoAXaTW NPOrpecyBaHHIO 3MilllyBaHHS,
Tak i NOBHiCTO 610KyBaTH cerMeHT. Llen pakT Takox cnig
ypaxoByBaTu B NofanblUnX AOCAIAXKEHHSAX.

BucHoBKM

Lla cTaTTa € O4HIE 3 NEpLUNX, MPUCBAYEHUX ONUCY
NPakTUYHO HEBMBYEHOIO SBMLLA — NOCTTPaBMaTU4YHOIO
AHTX npu HecTabiNnbHUX YWKOAXEHHAX Fpyao-
nonepekoBoro BiaAiny xpebra. HaeseneHi faHi pasom
i3 po3rNsa4AoM MOXJ/IMBUX MATOFEHETUYHUX MEXaHi3MiB
HaO4YHO AEMOHCTPYOTb BaX/IMBICTb paHHbOI cTabinizauii
HecTabiNbHMX YLWKOAXEHb He NULLE 3 NOrNsAAYy HEBPOOTii,
a B opToneanyHoMy acnekTi. Li BigoMOCTi MOXyTb 6yTun
KOPUCHUMM ANst Helipoxipypra-npakTuka abo optoneaa-
TpasmaToJiora, 0Co6/11MBO 3 ypaxyBaHHSM 3HA4YHOIO PiBHA
TpaBMaTu3auii HaceneHHs.

Po3kpurta iHdopmauii

KoH@niKT iHTEpeciB

ABTOPW 3asBNATb NPO BIACYTHICTb KOHMNIKTY
iHTepeciB.

IHgpopmoBaHa 3roaa

Big KOXHOro 3 nauieHTiB oTpuMaHa iHdopMoBaHa
3roja.

®DiHaHcyBaHHs

[JocnigXXeHHS He Mano CMOHCOPCbKOT NiATPUMKMN.

Cnucok nitepatypm

1. White AA, Southwick WO, Panjabi MM. Clinical Instability
in the Lower Cervical Spine A Review of Past and Current
Concepts. Spine. 1976;1.

2.  White AA, Panjabi MM. Clinical Biomechanics of the Spine:
Lippincott; 1990.

3. Panjabi MM, Brand RA Jr, White AA 3rd. Three-dimensional
flexibility and stiffness properties of the human thoracic
spine. J Biomech. 1976;9(4):185-92. doi: 10.1016/0021-
9290(76)90003-8

4. Pope MH, Panjabi M. Biomechanical definitions of spinal
instability. Spine (Phila Pa 1976). 1985 Apr;10(3):255-6.

http://theunj.org



32

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

doi: 10.1097/00007632-198504000-00013

Liebsch C, Wilke HJ. Which traumatic spinal injury creates
which degree of instability? A systematic quantitative
review. Spine J. 2022 Jan;22(1):136-156. doi: 10.1016/j.
spinee.2021.06.004

Kim CW, Perry A, Garfin SR. Spinal instability: the
orthopedic approach. Semin Musculoskelet Radiol. 2005
Mar;9(1):77-87. doi: 10.1055/s-2005-867098

Izzo R, Guarnieri G, Guglielmi G, Muto M. Biomechanics
of the spine. Part II: spinal instability. Eur J Radiol. 2013
Jan;82(1):127-38. doi: 10.1016/j.ejrad.2012.07.023

Izzo R, Guarnieri G, Muto M. Stability and Instability of
the Spine. In: Manfré L, editor. Spinal Instability. Cham:
Springer International Publishing; 2015. p. 1-26.
Maschmann C, Jeppesen E, Rubin MA, Barfod C. New
clinical guidelines on the spinal stabilisation of adult trauma
patients - consensus and evidence based. Scand J Trauma
Resusc Emerg Med. 2019 Aug 19;27(1):77. doi: 10.1186/
$13049-019-0655-x

Abbasi Fard S, Skoch ], Avila MJ], Patel AS, Sattarov
KV, Walter CM, Baaj AA. Instability in Thoracolumbar
Trauma: Is a New Definition Warranted? Clin Spine
Surg. 2017 Oct;30(8):E1046-E1049. doi: 10.1097/
BSD.0000000000000314

Blair JA, Patzkowski JC, Schoenfeld AJ, Cross Rivera
JD, Grenier ES, Lehman RA Jr, Hsu JR; Skeletal Trauma
Research Consortium (STReC). Spinal column injuries
among Americans in the global war on terrorism. J Bone
Joint Surg Am. 2012 Sep 19;94(18):e135(1-9). doi: 10.2106/
JBJS.K.00502

Owens BD, Kragh JF Jr, Wenke JC, Macaitis J, Wade CE,
Holcomb JB. Combat wounds in operation Iraqi Freedom
and operation Enduring Freedom. J Trauma. 2008
Feb;64(2):295-9. doi: 10.1097/TA.0b013e318163b875
Blair JA, Patzkowski JC, Schoenfeld AJ, Cross Rivera ID,
Grenier ES, Lehman RA, Hsu JR; Skeletal Trauma Research
Consortium (STReC). Are spine injuries sustained in
battle truly different? Spine J. 2012 Sep;12(9):824-9. doi:
10.1016/j.spinee.2011.09.012

Bernstock JD, Caples CM, Wagner SC, Kang DG, Lehman
RA Jr. Characteristics of combat-related spine injuries: a
review of recent literature. Mil Med. 2015 May;180(5):503-
12. doi: 10.7205/MILMED-D-14-00215

Li H, Liang CZ, Chen QX. Kimmell’s disease, an uncommon
and complicated spinal disorder: a review. J Int Med Res.
2012;40(2):406-14. doi: 10.1177/147323001204000202
Maynard FM Jr, Bracken MB, Creasey G, Ditunno JF Jr,
Donovan WH, Ducker TB, Garber SL, Marino RJ, Stover SL,
Tator CH, Waters RL, Wilberger JE, Young W. International
Standards for Neurological and Functional Classification
of Spinal Cord Injury. American Spinal Injury Association.
Spinal Cord. 1997 May;35(5):266-74. doi: 10.1038/
sj.sc.3100432

Vaccaro AR, Oner C, Kepler CK, Dvorak M, Schnake K,
Bellabarba C, Reinhold M, Aarabi B, Kandziora F, Chapman
J, Shanmuganathan R, Fehlings M, Vialle L; AOSpine
Spinal Cord Injury & Trauma Knowledge Forum. AOSpine
thoracolumbar spine injury classification system: fracture
description, neurological status, and key modifiers. Spine
(Phila Pa 1976). 2013 Nov 1;38(23):2028-37. doi: 10.1097/
BRS.0b013e3182a8a381

Vaccaro AR, Lehman RA Jr, Hurlbert RJ, Anderson PA,
Harris M, Hedlund R, Harrop J, Dvorak M, Wood K,
Fehlings MG, Fisher C, Zeiller SC, Anderson DG, Bono
CM, Stock GH, Brown AK, Kuklo T, Oner FC. A new
classification of thoracolumbar injuries: the importance
of injury morphology, the integrity of the posterior
ligamentous complex, and neurologic status. Spine (Phila
Pa 1976). 2005 Oct 15;30(20):2325-33. doi: 10.1097/01.
brs.0000182986.43345.cb

Herren C, Jung N, Pishnamaz M, Breuninger M, Siewe J,
Sobottke R. Spondylodiscitis: Diagnosis and Treatment
Options. Dtsch Arztebl Int. 2017 Dec 25;114(51-52):875-
882. doi: 10.3238/arztebl.2017.0875

Leal FS, de Tella OI Jr, Bonatelli Ade P, Herculano MA, Aguiar
PH. Espondilodiscites sépticas: diagnostico e tratamento
[Septic spondylodiscitis: diagnosis and treatment]. Arq
Neuropsiquiatr. 2003 Sep;61(3B):829-35. Portuguese. doi:

http://theunj.org

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Ukrainian Neurosurgical Journal. Vol. 31, N1, 2025

10.1590/s0004-282x2003000500023

Salaffi F, Ceccarelli L, Carotti M, Di Carlo M, Polonara
G, Facchini G, Golfieri R, Giovagnoni A. Differentiation
between infectious spondylodiscitis versus inflammatory
or degenerative spinal changes: How can magnetic
resonance imaging help the clinician? Radiol Med. 2021
Jun;126(6):843-859. doi: 10.1007/s11547-021-01347-7
Alcézar Parra A, Campos Garcia J. Necrosis avascular
vertebra.: Una patologia infradiagnosticada. Seram. 2018.
Lee SM, Oh HS, Lee SH, Lee HC, Hwang BW. Cement
Augmented Anterior Reconstruction and Decompression
without Posterior Instrumentation: A Less Invasive
Surgical Option for Osteoporotic Thoracolumbar Fracture
with Cord Compression. Korean J Neurotrauma. 2020 Oct
21;16(2):190-199. doi: 10.13004/kjnt.2020.16.e37
Benedek TG, Nicholas JJ. Delayed traumatic vertebral body
compression fracture; part II: pathologic features. Semin
Arthritis Rheum. 1981 May;10(4):271-7. doi: 10.1016/0049-
0172(81)90004-4

STEEL HH. Kimmell’'s disease. Am J Surg. 1951
Feb;81(2):161-7. doi: 10.1016/0002-9610(51)90206-1
Jang JS, Kim DY, Lee SH. Efficacy of percutaneous
vertebroplasty in the treatment of intravertebral
pseudarthrosis associated with noninfected avascular
necrosis of the vertebral body. Spine (Phila Pa
1976). 2003 Jul 15;28(14):1588-92. doi: 10.1097/01.
brs.0000076824.61074.06

Huang SL, Shi W, He XJ. Avascular necrosis of a vertebral
body. Chin J Traumatol. 2009 Apr;12(2):125-8. doi:
10.3760/CMA.J.ISSN.1008-1275.2009.02.013

Chou LH, Knight RQ. Idiopathic avascular necrosis of
a vertebral body. Case report and literature review.
Spine (Phila Pa 1976). 1997 Aug 15;22(16):1928-32. doi:
10.1097/00007632-199708150-00024

Freedman BA, Heller JG. Kummel disease: a not-so-
rare complication of osteoporotic vertebral compression
fractures. J Am Board Fam Med. 2009 Jan-Feb;22(1):75-8.
doi: 10.3122/jabfm.2009.01.080100

Brower AC, Downey EF Jr. Kimmell disease: report of a case
with serial radiographs. Radiology. 1981 Nov;141(2):363-4.
doi: 10.1148/radiology.141.2.7291557

Lee SH, Kim ES, Eoh W. Cement augmented anterior
reconstruction with short posterior instrumentation: a less
invasive surgical option for Kummell’'s disease with cord
compression. J Clin Neurosci. 2011 Apr;18(4):509-14. doi:
10.1016/j.jocn.2010.07.139

Wu AM, Chi YL, Ni WF. Vertebral compression fracture with
intravertebral vacuum cleft sign: pathogenesis, image, and
surgical intervention. Asian Spine J. 2013 Jun;7(2):148-55.
doi: 10.4184/asj.2013.7.2.148

Formica M, Zanirato A, Cavagnaro L, Basso M, Divano
S, Formica C, Felli L. What is the Current Evidence on
Vertebral Body Osteonecrosis?: A Systematic Review of
the Literature. Asian Spine J. 2018 Jun;12(3):586-599. doi:
10.4184/asj.2018.12.3.586

Campos Moraes Amato A, Groppo Stolf NA. Anatomy
of spinal blood supply. Jornal Vascular Brasileiro.
2015;14(3):248-252. doi: 10.1590/1677-5449.0004
Crock HV, Yoshizawa H. The blood supply of the lumbar
vertebral column. Clin Orthop Relat Res. 1976 Mar-
Apr;(115):6-21. doi: 10.1097/00003086-197603000-00003
Chiras J, Morvan G, Merland 1], Bories J. Blood supply to
the thoracic (dorsal) and lumbar spine. Anatomia Clinica.
1982;4(1):23-31. doi: 10.1007/BF01811186.

Prakash, Prabhu LV, Saralaya VV, Pai MM, Ranade AV, Singh
G, Madhyastha S. Vertebral body integrity: a review of
various anatomical factors involved in the lumbar region.
Osteoporos Int. 2007 Jul;18(7):891-903. doi: 10.1007/
s00198-007-0373-5

Maheshwari PR, Nagar AM, Prasad SS, Shah JR, Patkar DP.
Avascular necrosis of spine: a rare appearance. Spine (Phila
Pa 1976). 2004 Mar 15;29(6):E119-22. doi: 10.1097/01.
brs.0000115139.07685.ee

Hutter CD. Dysbaric osteonecrosis: a reassessment and
hypothesis. Med Hypotheses. 2000 Apr;54(4):585-90. doi:
10.1054/mehy.1999.0901

Allen BL, Jr., Jinkins WJ, 3rd. Vertebral osteonecrosis
associated with pancreatitis in a child. A case report.



Ukrainian Neurosurgical Journal. Vol. 31, N1, 2025

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

J Bone Joint Surg Am. 1978;60(7):985-987. doi:
10.2106/00004623-197860070-00020

Baba T, Shitoto K, Yoshioka C, Kaneko H. Pathological
fracture due to vertebral osteonecrosis associated with
pancreatitis. Arch Orthop Trauma Surg. 2011 Jan;131(1):11-
4. doi: 10.1007/s00402-010-1087-2

Morita O, Ogose A, Hotta T, Kawashima H, Higuchi
T, Suzuki K, Endo N. Pathological fractures due to
intraosseous fat necrosis associated with pancreatitis.
Rheumatology (Oxford). 2003 Feb;42(2):394-6. doi:
10.1093/rheumatology/keg086

Van Eenenaam DP, el-Khoury GY. Delayed post-traumatic
vertebral collapse (Kummell’s disease): case report with
serial radiographs, computed tomographic scans, and bone
scans. Spine (Phila Pa 1976). 1993 Jul;18(9):1236-41. doi:
10.1097/00007632-199307000-00019

Wang F, Wang D, Tan B, Dong J, Feng R, Yuan Z, Wang
N. Comparative Study of Modified Posterior Operation
to Treat Kimmell’s Disease. Medicine (Baltimore). 2015
Sep;94(39):e1595. doi: 10.1097/MD.0000000000001595
Saran S, Rauniyar A, Madhuri BV, Kundu P. Multilevel
Vertebral Body Osteonecrosis in an Adult Patient: A Rare
Case with Review of Literature. J Assoc Physicians India.
2024 Oct;72(10):96-98. doi: 10.59556/japi.72.0640
Osterhouse MD, Kettner NW. Delayed posttraumatic
vertebral collapse with intravertebral vacuum cleft. ]
Manipulative Physiol Ther. 2002 May;25(4):270-5. doi:
10.1067/mmt.2002.123164

Shah KN, Racine J, Jones LC, Aaron RK. Pathophysiology
and risk factors for osteonecrosis. Curr Rev Musculoskelet
Med. 2015 Sep;8(3):201-9. doi: 10.1007/s12178-015-
9277-8

Lafforgue P. Pathophysiology and natural history of
avascular necrosis of bone. Joint Bone Spine. 2006
Oct;73(5):500-7. doi: 10.1016/j.jbspin.2006.01.025
Javier RM, Moser T, Dietemann JL, Sparsa L, Natarajan-Ame
S, Chenard MP, Kuntz JL. Multiple vertebral osteonecrosis.
Joint Bone Spine. 2008 May;75(3):341-4. doi: 10.1016/]j.
jbspin.2007.05.010

Armingeat T, Pham T, Legre V, Lafforgue P. Coexistence
of intravertebral vacuum and intradiscal vacuum. Joint
Bone Spine. 2006 Jul;73(4):428-32. doi: 10.1016/j.
jbspin.2005.10.011

51.

52.

53.

54.

55.

56.

57.

58.

59.

33

Schdmig F, Palmowski Y, Nikiforov I, Hartwig T, Pumberger
M, Schwabe P, Jacobs C. Burst fractures lead to a fracture-
associated intervertebral vacuum phenomenon: a case
series of 305 traumatic fractures of the thoracolumbar
spine. Eur Spine J. 2021 Oct;30(10):3068-3073. doi:
10.1007/s00586-020-06590-6

Sasagawa T, Hayashi H, Takagi Y. Factors Associated
with Intradiscal Vacuum Phenomenon after Traumatic
Thoracolumbar Fracture. Asian J Neurosurg. 2023 Sep
27;18(3):621-625. doi: 10.1055/s-0043-1775551

LiuY, Chen L, GuY, Yang H, Tang T. [Research progress of
vacuum phenomenon in spine]. Zhongguo Xiu Fu Chong
Jian Wai Ke Za Zhi. 2011 Jan;25(1):96-9. Chinese.

Eksi MS, Ozcan-Eksi EE, Akkas A, Orhun O, Arslan
HN, Zarbizada M, Klgukstleymanoglu D, Pamir MN,
Benzel EC. Intradiscal vacuum phenomenon and spinal
degeneration: a cross-sectional analysis of 219 subjects.
Curr Med Res Opin. 2022 Feb;38(2):255-263. doi:
10.1080/03007995.2021.1994379

Buttiens A, Simko M, Van Goethem J. Vacuum Phenomenon
in the Lumbar Spine: Pilot Study for Accuracy of Magnetic
Resonance Imaging. J Belg Soc Radiol. 2023 Nov
2;107(1):83. doi: 10.5334/jbsr.3118

Cawley DT, Simpkin A, Abrahim E, Doyle T, Elsheikh N,
Fallon ], Habash M, Phua RJ, Langille J, Matini E, McNamee
C, Mohamed F, Gabhann CN, Noorani A, Oh J, O'Reilly P,
O’Sullivan D, Devitt A. Intradiscal vacuum phenomenon
matches lumbar spine degeneration patterns in an ageing
population. Eur Spine J. 2024 May;33(5):2014-2021. doi:
10.1007/s00586-024-08174-0

Léduc S, Clare MP, Laflamme GY, Walling AK. Posttraumatic
avascular necrosis of the talus. Foot Ankle Clin. 2008
Dec;13(4):753-65. doi: 10.1016/j.fcl.2008.09.004

Large TM, Adams MR, Loeffler BJ, Gardner MJ. Posttraumatic
Avascular Necrosis After Proximal Femur, Proximal
Humerus, Talar Neck, and Scaphoid Fractures. J Am Acad
Orthop Surg. 2019 Nov 1;27(21):794-805. doi: 10.5435/
JAAOS-D-18-00225

Milenkovic S, Mitkovic M, Mitkovic M. Avascular necrosis of
the femoral head after traumatic posterior hip dislocation
with and without acetabular fracture. Eur J Trauma Emerg
Surg. 2022 Feb;48(1):613-619. doi: 10.1007/s00068-020-
01495-x

http://theunj.org



34

Ukrainian Neurosurgical Journal. Vol. 31, N1, 2025

OpwuriHanbHa cTaTTa

Ukrainian Neurosurgical Journal. 2025;31(1):34-40

doi: 10.25305/unj.318715

KokuuroauHia, noegHaHa 3 NONepeKoBO-KPUXXOBMMU 60/1bOBMMU
cnHapomamu. Cepisa BunagkiB Ta KNiHiYHi pekoMmeHgauiil
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Appeca ona NnUCTyBaHHSA
PomaHyxa [mMutpo Mukonaiiosud,
BiaAineHHs Hevipoxipyprii, [0/10BHW
MeanYHWt KaiHiYHui yeHTp MBC
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KokuuroauHia (K[) xapakTepusyeTbcsl 6oneM y AingaHui Kkynpuka, iHoAi
6inb ippaditoe B AiNAHKY Kpuxa, NMPOMEXWHU, 3aAHbOI0 NMpoxoay, CTaTeBux
opraHiB, CiAHWLb, KPUXOBO-34YXBUHHOIo Ccyrnoba, CTEeroH, HUXHIO YaCTUHY
rnonepekoBoro Biaainy xpebta. Acouiauis K/ 3 iHWKMK 60/160BMMU CUHAPOMaMM
MOXE MPU3BECTWN A0 CKAAAHOLLIB i3 AiarHOCTUKOIO Ta HELINIbOBOIo NiKyBaHHS,
IO He CMpUAE NONIMNWEHHIO CTaHy nauieHTa.

MeTa: gocnianTn 4yacTtoTy NoeaHaHHSA noMboiwanrii B nauienTiB i3 KA, ki
rnepeHecnn onepaTMBHI BTPy4aHHS Ha XpebTi, Ta OUiHUTU edeKTUBHICTb iX
NiKyBaHH4.

MaTepianu Ta metoaum. NpoaHanizoBaHo BUbipKy nauieHTiB i3 KO (n=54),
AkuM 6yno BUKOHAHO 62 iHTepBeHUii Ha HenapHoMy By3ni (HB). ManoiHBa3uBHi
BTPYy4YaHHS NpoBeZeHOo Ha 6a3i Tpbox MeanYHuX 3aknaaiB M. Kuesa (lonoBHUM
MeANYHUI KNiHIYHUI ueHTp MBC YkpaiHu, IHCTUTYT Henpoxipyprii iMeHi akaa.
A.M. PomogaHoBa HAMH Ykpaiun Ta meanyHmin LueHTp «Medclinic») y nepiog
3 2017 po 2024 pp.

PesynbraTtu. Y 6inbocTi nauieHTis (83,3%) agiarHocTyBanwu igionatuuHy KA, B
1 Bunaaky K/ 6yna cnpMymMHeHa OHKOONYHUM ypaXKeHHAM Ta30BUX OPraHis, y
pewTn — TpaBMoto Kynpuka. Cepep nauieHTiB nepeBaxann xiHku (33 (61,1%)).
Bik nauieHTiB — Bia 23 Ao 84 pokis (cepeaHin Bik — (48,0+15,4) poky). Y Hawin
cepii B 16 (29,6%) oci6 6yB HasaBHWI noMbanriyHnini abo nromboiwanriyHmi
cuHapoM. lNicna nikyBaHHA K/ yci nauieHTn BiA3HAYMAN 3HAYHE 3MEHLWEHHS
6onto B nonepeky. Y 4 (7,4%) cnocTepexeHHAX iHTepBeHUis Ha HB 6yna
BMKOHaHa nicns crtabinizauinHoi onepauii B nonepekoBo-KPUXXOBOMY BiAAiNi
xpebTa.

BUCHOBKM. XipypriyHe nikyBaHHS cniHanbHOI naTtonorii B naui€eHTIiB i3
K[ 4acTKOBO 3MEHLINIO IHTEHCUBHICTb 601BOBOr0 CMHAPOMY. BMKOHaHHSA
cTepoiaHoi 6nokaan HB 3abe3neunno AOCSATHEHHS CTIMKOro aHanareTU4Horo
edeKkTy NpoTSAroMm 6 Mic cnocTepexeHHs. MauieHTn i3 KNiHIYHOK KapTUHOM
acouiauii KA Ta ntombanrii abo ippagiauii 6onto0 noTpebytoTb KOMMIEKCHOIO
niaxoAy ANs TOYHiWOi AndepeHUinHOl AiarHOCTUKN 3 METOK OTPUMAHHS
HalKpalnx pesynbTaTiB NikyBaHHS.

KnrwuoBi cnoBa: KkokyuroguHisi; aromb6asrisi; nombaro; iwiac;, TazoBuii 6ib,;
HernapHuii By30J1; HeENnapHuii radrniv;, Kynpuk, @ikcauis xpebta, 6s0kaga
HernapHoro raHriis

BcTyn

KpiM Toro, kynpuk 3abesneyye nos3uuinHy niagTpUMKY

KokuunroauHia (K4) - ue 6inb y gingHui kynpuka,
KWW NiACUIIOETLCSA NPU CUAIHHI HA TBEPAUX MOBEPXHSAX.
Takox uer 6inb NPOBOKYETLCA MPU HaxWNi Hasag nia
yac cuaiHHA. Kynpuk € KiHueBUM cerMeHToM XxpebTa,
BiH BNA€ CO60K TPUKYTHY KIiCTKY, IKa CKNafa€ETbCA 3
TPbOX-N'SATN 3POLLEHNX CErMeHTIB (XxpebuiB), HarbinbLwni
3 AAKMX 3'€QHYETLCS 3 HUXHIM KPUXKOBUM CErMEHTOM.
He3Baxawun Ha HeBeNuKi po3Mipu, KYNpuK BUKOHYE
AeKinbKa Bax/MBUX GYHKLUIN: € MiCLEM NMPUKPINIEHHS
Ana 6aratbox M'A3iB, 3B'A30K i CYXOXWMJIOK, @ TakoX
OJHIEI0 HIXKKOI «LITaTUBa» pasoM i3 cigHnummm ropbamm,
aKi 3abe3neyyloTb NiATPUMKY Barv AN NOAWHU B
CNAAYOMY MNONOXEHHI. Haxun Hasag y NONOXeHHI
CMASYM NPU3BOAUTL A0 36iNblUEHHS TUCKY Ha KYMNpuK.

3a4HbOro Npoxoay.

IaionatnyHa K[ AoMiHYeE 3a nOWwMpeHIcTIO cepen
eTioNnoriyHMx 4YnmHHukiB [1-5]. BBaxaeTbcs, wo ue
NoB'siI3aHO 3 @HOMaNbHO 36i/IbWIEHO PYXJIUBICTIO
KYNPUKOBOI AiNAHKW — rinepMobinbHICTIO Kynpuka Ta
KPWXKOBO-KYNPUKOBOIo Cyrnoba, Lo CPUYNHSAE XPOHIYHE
3ananeHHs [1, 5, 6]. TpaBMaTM3aUis KyNPUKOBOI AiNSHKN
nia 4yac naaiHHSA 4Yn NONOriB i BUBUX Kynpuka € ApYyroto
332 MNOWMUPEHICTIO NPUYNHO BUHUKHeHHA K[, iHLWI
€TioNOrivHi YUHHUKK € HabaraTo piakicHiwnmun (iHdekuis,
nyxnuHa, octeodit Towo) [3, 4]. OXMPiHHA Ta XiHo4ya
CTaTb acoLitOTbCA 3 MiABULLEHUM PUSUKOM BUHUKHEHHS
KO [4]. XiHKM cxXunbHiWi Ao pu3ukKy po3BuTky K/
yHacnifAoK aHaToMiYyHKMX i izionorivHnx ocobnusocTen
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Tasa: 6inbwuii 3a po3MipoM Kynpuk, 6inblw 3agHE
po3TallyBaHHS Kpua, TUCK Nijg Yac BariTHOCTI Ta nosoris
Ha KpPWXOBY M KYMNMpUKOBY AinsiHku [7, 8].

Binb npu K Moxe ippaAitoBaTn B CyMiXKHi @aHaTOMiYHi
30HU: Y AINAHKY KpWXXa, MPOMEXWHU, 3a4HbOI0 NPOX0AY,
CTaTeBUX OpPraHis, CiAHWLb, KPUXOBO-34YXBUHHOIO
cyrnoba, CTeroH, HUXHIO 4YacCTUHY MOMEepeKoBOro
BioAiny xpebTa, WO MacKye OCHOBHe a)epeno 6onto.
Lle noB’A3aHO 3i 3Ha4YHO iHHEpBaLi€l Li€i aHaToMiYHOI
AiNsHKKW. Ha nepeHili NnoBepxHi Kynpuka po3TalloBaHuim
HenapHuin By3on (HB) - kayaanbHe 3aKiHYEHHS
BereTaTMBHOIO CMMNATUYHOro CTOBOYpa, Wwo 3abe3neuvye
CUMMAaTUYHY N HOLMLENTUBHY iHHEpBaLilo MPOMEXWHH,
KynpuKa, AUCTanbHOro BigA4iny NpsiMoi KMLWKK, 3a4HbOI0
NpoxXoAy, ANCTanbHOro BiAAINYy ypeTpw, BY/bBU, MiXBU
Ta CcTaTeBOro 4yneHa. BicuepanbHi adepeHTN 3 UUX
aHaTOMIYHMX 30H | CTPYKTYyp npamyTs y HB [9].
MocTraHrnioHapHi cMMNaTUYHi BOJIOKHA i3 CUMNAaTUYHOro
cToBbypa NpoxoasaTb yepe3 Cipi KOMYHiKaUiiHi rinku B
HB ons cuMnaTMyHOI iHHEepBaLii BHYTPILLHIX OpraHis Tasa
[10]. Kpim Toro, no6nmnsy HB npoxoamTb BeHTpasnbHa
rinka kpmxosux HepsiB [11].

3riaHo 3 gaHumn nitepatypu, KA € npuynHoto
1-3% Bunagkis 607110 B MonepeKky, Xxo4ya ToOYHa yacTtoTa
Hesigoma [12]. I3 50 nauieHTiB i3 K, B AKMX BMBYanu
BMJIMB OCTeONATUYHUX MaHinynauin, 27 (54%) manu
Takox 6inb y nonepeky abo kopiHueBuii 601b0BUI
cuHapom [13]. Acouiauis K[ 3 iHwuMn 601b0BMMU
CUMHAPOMAMN MOXe MPpU3BECTU A0 CKJAAHOLWIB i3
AiarHOCTUKOKO Ta HELi/IbOBOrro JliKyBaHHS, WO HE CMpUSsE
MONINWEHHIO CTaHy nauieHTa.

MerTa: foCcnigMTn YacToTy NOEAHAHHS NtoMboiwanrii
B MaLi€HTIB i3 KOKUMIOAMHIEID, SKi MepeHecnn onepaTmBHiI
BTPy4YaHHs Ha xpebTi, Ta OUIHUTN edEeKTUBHICTb iX
NiKyBaHHS.

Marepianu i MeTOaM

YuyacHukun gocnigxxeHHs

MpoaHanizoBaHo BMbipKky nauieHTiB i3 KO (n=54),
AkMM 6yno BMKOHaHO 62 iHTepBeHUii Ha HB. MNMucbmoBy
iHpOopMOBaHy 3roZy OTpPUMAHO BiA MaUi€EHTIB micns
AeTanbHOro NOSICHEHHS Npoueaypu.

KpuTtepii 3any4yeHHs

HaaBHiCTb 60nt0 B KynpuKky npoTsarom =3 Mic,
nauieHTn obox cTaTen, Bik Bia 23 Ao 84 pokis,
BiAACYTHICTb peakuii Ha aHanreTuku, rnpoTmsanasbHi
npenapaTu Ta iHLWi KOHCepPBaTUBHI METOAN NiKYBaHHSA.

KpuTtepii BunyyeHHs

Bik o 16 pokiB, HasABHICTb MicueBOi WKipHOI
iHdekuii B Micui iH'ekUii Yn cncTeMHoi iHdekUii, anepria
Ha aHecTeTuK abo KOHTpPacCTHUW HGapBHUK, KPUXKOBO-
KYNprKOBe 3pOLLEeHHs BHacnifok 6yab-aKoi naTonorii,
KOKLMIreKTOMia B aHaMHe3i, nopyweHHsa npodinto
Koarynsuii, BariTHiCTb, NCUXiYHi po3s1aan, oucrnaHcepHui
Harnah y ncuxiatpa, HEMOXJ/IMBICTb MPOAOBXYBaTuU
y4acTb Yy AOCMIAXEHHI B Nepios CNOCTepexeHHS.

XapaKTepHUCcTuKkn rpynm

Cepep nauieHTiB 6yno 33 (61,1%) xiHkun Ta 21 (38,9%)
yonosik. CepeaHin Bik nauieHTie — (48,0+15,4) poky.

ManoiHBa3uBHi BTpy4YaHHs Ha HB nposBeneHo 3a
n'sTbMa MeToAMKaMK: 44 nauieHTaM BUKOHAHO CTEpPOiagHy
6nokagy HB, y pewTn i3 peancteHTHMMK bopmamum K/
nicns nonepeAHbO NMPOBEAEHUX CTEPOIAHMX iH'EKUIN
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3aCcTOCOBAHO iHWI iHTepBeHUii Ha HB: HeWponisuc
HB etunosum cnuptom (n=2) abo deHonom (n=2),
pagioyacToTHa mMoaynsuis HB (n=4), paaiodyacTtoTHa
abnsuia HB (n=10).

Ansaiin gocnipgyxxeHHs

MpocnekTUBHE iHTEpBEHLUIiliHE AOCNIAXEHHS
nposeaeHe Ha 6a3i TpbOX MeaMYHUX 3akaaiB M. Kuesa
(fonoBHWMIA MEAUYHUI KAiHIYHWMI LeHTp MBC Ykpaiuu,
IHCTUTYT Helpoxipyprii iMmeHi akaa. A.M. PomogaHoBa
HAMH Ykpainu Ta MegmnuHunin ueHTp «Medclinic») y nepioa
3 2017 po 2024 pp.

[Mpy BUKOHAHHI 4OCNiIAXEHHSA AOTPUMAHO NPUHLUNIB
6ioeTnkuM 3rigHO 3 MeNbCiHCbKOI Aekfnapauielo npas
noanHn 1975 p. i nisHiwnx peaakuin (1996-2013),
KoHBeHUieto Pagn €Bponu npo npasa NIOAUHK Ta
6iomeaAnUNHY, 3aKOHOAABCTBOM YKpaiHu. [MpoBeneHHsA
aAocnigxeHHsa 6yno CxBasneHO KOMICIE 3 eTUKu
Ta 6ioeTukun IHCTUTYTY Henpoxipyprii imeHi akaa.
A.M. PomoagaHoBa HAMH YkpaiHu (npoTtokon N°3 Bia
16 rpyaHs 2020 p.). JocnigxeHHs He 6yno noe’asaHe
3 NiABULLEHNM PU3NKOM ANns CY6’eKTIB AOCNiAXEHHS Ta
BMKOHaHe 3 ypaxyBaHHAM 6i0e€TUYHMX HOPM i HAYKOBUX
CTaHAapTiB WOA0 NPOBEeAEHHS KNiHIYHUX AOCNIAXEHD i3
3a/ly4YeHHSM NauieHTIB.

AHanisyBanu gaHi ornsagiB nauieHTiB, SKMx obcTe-
XXyBanu 3a AONOMOrol MonepeaHboro ONUTYBaHHA 3
BMKOPUCTAHHAM Bi3yanbHOi aHanorosoi wkanu (BALL)
60nto (0 cm - BiacyTHicTb 60110, 10 CM — HecTepnHWii 6inb).
[o Ta nicna npoueaypu ouiHBanM MYHKLIOHaNbHUI
CcTaTycC nauieHTiB 3a wkanot KapHoscbkoro (LK) Bia 0
00 100%. 3a yyacHMKamu crnocTepiranm npoTsarom 6 Mic,
OUiHOBaHHA npoBoanaun yepes 1 Tmx, 1, 3 Ta 6 Mic.

CTaTtucTuYHMii aHanis

OTpuMaHi faHi 06pobnanu 3a 4ONOMOrow nakerta
cTatucTnyHmx nporpam MedCalc V 22.016. KinbKicHi
AaHi (Bik, ouiHka 3a BALU Ta WK) HaBeaeHo y Burnagi
cepeaHboro apudMeTUYHOro 3Ha4YeHHs Ta CTaHAAPTHOro
BiAXWneHHsa. Ons BUABMEHHS BigMIHHOCTEN nicns
npoBeAeHNX iHTepBEHLIN BMKOPUCTOBYBaNN KpUTEpIl
CTblofeHTa ANna 3B's13aHMX BUBIpOK Yy pasi HOpManbHOIro
3aKOHY po3noginy aaHux, i T-kpuTepin BinkokcoHa ans
3B'A3aHMX BUBIPOK, AKLIO PO3MNOAIN AaHUX BiApI3HABCS
Bif, HOPMaNbHOIro 3aKOHY PO3MOAiNy. 3a KPUTUYHUN
piBeHb 3HauywocTi npunmann 0,05.

Pesynbtatn

XapakTepucrnka mMarepiany AoCniAg>KeHHs

Y 6inbwocTi nauienTiB (83,3%) aiarHoctyBanu
inionatnyny K (Tab6n. 1). B oaHiei xiHkn (1,9%) K4
6yna cnpuvYynMHEHa OHKOJIOTIYHUM YPaKEHHAM Ta30BUX
OopraHiB, BOHa nepeHecsia XipypriyHe BTpy4YaHHS 3 LbOro
npmeogy. B iHwWoi xiHkK (1,9%) K po3BuHynacsa nicns
BUCiYEeHHS KynpuKOBOi KicTu. bnokaga HB gana 3mory
[OCArTW 3HAYHOrO 3MeHLWeHHS 60110 B LMX BUNaAKax.

Y Hawin cepii B 16 (29,6%) oci6 6yB HassBHUN
nombanriyHmn abo niomboiwanriyHMN CUHAPOM.
Micnga nikysaHHa K[ yci nauieHTV BiA3HA4YMAM 3HaYyHe
3MeHLWeHHsa 6010 B nonepeky.

Y 4 (7,4%) cnocTepexeHHsX iHTepBeHLis Ha HB 6yna
BMKOHaHa nicns ctabinisauiriHoi onepauii B nonepekoBo-
KPWXXOBOMY Biaaini xpebTa.

AHani3 KniHiYHNX BUNnagkKis

YeTBepo nauieHTiB (ABOE YONOBIKIB i ABI XiHKM)
BikoM Big 51 go 70 pokiB 3BepHynucs 3 npusoay 6ot

CT1aTTsi MiCTUTb PUCYHKM, SIKIi BiAOOpakaroTbCsi B APYKOBAaHI¥ BepPCii y BIATIHKax Ciporo, B €/IeKTPOHHIN — y KOJIbOPi.
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B MOMNepeKkoBO-KPMXXOBOMY Biaaini xpebrta Ta AinsaHui
kynpuka (Ta6sa. 2 Ta 3). TpuBanictb 6onto — Big 3 Mic
0o 1 poky. Y X0AHOro 3 nauieHTiB B aHaMHe3i He 6yJio
npsMoi TpaBMM Kynpuka. YCiM nauieHTam go onepauii
BMKOHAHO MarHiTHO-pe30HaHCHy Tomorpadito (MPT)
NnonepeKkoBO-KPUXOBOro BiaAiny xpebta 3 AinsgHKO0
Kynpuka, peHTreHorpadito 3 GyHKULIiOHaNbHUMK
npobamn NMOMepeKoBO-KPUXOBOro BiAAiny xpebTa.
Ha nigcTasi ckapr i pe3ynbTaTiB HEBPONOriYHOro Ta
HEMNPOOPTONEANYHOro OrnsAiB NPUAHATO PilleHHS Npo
XipypriyHe nikyBaHHS.

[o onepauii B yCix nauieHTiB He 6yno 3Ha4yHOI
BiANOBiAI HA KOHCEPBATUBHY MeAMKaMeHTO3Hy Tepanito
abo ¢izioTepaneBTUUYHI MeToAM NiKyBaHHSA. Y TpboXx
BMMNaAKax BUKOHAHO TpaHCNeAnKynapHy dikcadito xpebTa
Ha piBHi L5/S1, B ogHOMYy — Ha piBHi L4/L5. OnepaTuBHi

Ukrainian Neurosurgical Journal. Vol. 31, N1, 2025

BTPyYaHHs npoBejeHi 6e3 ycknaaHeHb, yCi nauieHTn
BUMUCaHI B 33[10BifIbHOMY CTaHi Ta BiA3Hayanu 3MEHLLEHHS
paauKynapHoro 6070 B HUXHIX KiHUiBkax. OaHak
iHTEHCUBHICTb 600 B KYNPUKY, KPUXIi, HMKHIA YaCTUHI
nonepeKoBO-KPWMXOBOro BiaAiNy xpebra 3annwanacs 6e3
CYTTEBUX 3MiH. 36epexeHHs Lboro 601b0BOro CUHAPOMY
Ta HasBHICTb nicnsonepauiiHoro 600 ycknagHoBanm
WBUAKE I MOBHOUIHHE BiAHOBMIEHHS MaUi€EHTIB, a
TakoX noripwysBann ix GyHKUIOHaNbHUI cTaTyc. ToMy
6yno BMKOHaHO cTepoigHy 6nokaay HB, wo cnpusno
TPUBANOMY 3MEHLUEHHIO IHTEHCUMBHOCTI 607110 NpoTsrom 6
Mic cnocTepexeHHs (Tabs. 4 Ta 5). Yci iHTepBeHUii 6ynn
yCnilWHO BMKOHaHI 3 nepwoi cnpobwu. Mig yac npoueaypu
HE BMHWKO XOAHWX TpyaHowis. Bunaakie nepdopauii
NpsiMoi KMWKKM abo iHWKNX CTPYKTYp Ta3a He 6yno. Micns
npoueaypu XoA4HMUX yCKNaaHeHb He 3adikcoBaHo.

Tabnmys 1. XapakTepuCcTmKa 3arasabHOi Fpynun NauieHTiB i3 KOKUnroamHieo (n=54)

Kinbkictb
Moka3Huk
A6c. %
Cratb:
4ONOoBiKMK 21 38,9
XKIHKMN 33 61,1
Bik, poku 48,0£15,4 (23-84)
ETionoris 6onio:
igionaTnyHa KOKUMUroanHis 45 83,3
TpaBMa 8 14,8
oHKoOnNoris 1 1,9

Tabsmys 2. XapakTepuCcTUKa MauieHTIB i3 KOKUMIOAMHIED, WO NepeHecn
XipypriyHe BTpy4YaHHSs Ha NONepeKoBO-KPMXKXOBOMY BiaAini xpebTta (n=4)

- Etionorisa CynyTHA Tpusanictb

Ne Crate Bik, poku KOKLMroauHii naronorisa 6onto
1 Y 51 IpionaTtnyHa ONKBX* 6 Mic

. OMNKBX, .
2 K 68 IaionaTtnyHa 6 Mic

[X**

. OMNKBX, .

3 Y 70 IpionaTtnyHa 1 pik
X

4 K 54 IaionaTtnyna OMKBX 3 Mmic

lpumiTka. *OCTEOXOHAPO3 MONEPEKOBO-KPUXKOBOTO BiaAiny xpebTa;
xBopoba.

**rinepToHiyHa
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Ta6saunys 3. Jlokanizauia 6onto (n=4)
JNlokanizauyia 6onro0
PaaukynapHi (kopiHuesi)
cMMnNTOMMU

N2 Kynpuk NMKBX* Kpwvx KKC** | NMpomexuHa | AQ*** CO***x | CigHuusa | CterHo Fominka

1 + + + - + + + + + -

2 + + + - - - - + + +

3 + + + - - - - + + +

4 + + - - - - - + + +
MpumiTka. *MonepekoBO-KPUMXKOBUI Biaain xpebTta; **KpuxoBo-knayboBuii cyrnob; ***aHanbHa ginsiHka;

****cTaTtesi opraHu.

Tab6nuys 4. OuiHka iHTEHCMBHOCTI 601b0BOr0 cMHAPOMY 3a BALL (cM) y pi3Hi nepioan cnoctepexeHHsa (n=4)

Micna iHTepBeHUii Ha HB
N2 Ao onepauii Micna onepauii
1 v 1 mic 3 mic 6 mic
1 8 8 3 2 1 2
2 9 5 2 0 0 1
3 9 7 1 1 2 2
4 8 6 0 1 0 0
Ta6banys 5. OuiHka dyHKUiOHanbHOro ctatycy 3a WK (%) y pi3Hi nepioan cnoctepexeHHs (n=4)
Micna iHTepBeHuii Ha HB
N2 Ao onepauii Micna onepauii
1 vk 1 mic 3 mic 6 mic
1 70 70 80 90 90 100
2 80 70 90 100 100 100
3 70 70 80 80 90 90
4 70 70 90 90 100 100

KniniyHuii npuknag

MauieHT B., 70 pokiB, rocnitanizoBaHuii 3i ckapramu
Ha IHTEHCUBHMI 6iNb Yy MONEpeKoBO-KPMXKOBOMY BiaAini
xpebTa, WO ippafitoe B KPMXOBO-KYMNPUKOBY AiNSHKY,
npaBy CiAHUUIO Ta NpaBe CTErHo no 3aAHbOo-6iyHin
nosepxHi. IHTeHcuBHiCTE 6onto 3a BALL - 9 cm. Mpu
06CTeXeHHI BUSIBIEHO FPUXY MixxpebueBoro Ancka Ha
piBHi L4/L5, wo kKoMnpeMye npaBuii KopiHeub xpebus
L5. 3a AaHuMKn dyHKUiOHanbHOT peHTreHorpadii
nonepeKkoBO-KPUXKOBOIro BiaAiNny xpebTa niaTBepXAeHO
HecTabinbHICTb Ha piBHI L4/L5. MNauieHTa npoonepoBaHo:
BMKOHaAHO TpaHCcneauKynsapHy @ikcauito xpebTta Ha
piBHi L4/L5 i BuaaneHHs rpuxi MixxpebueBoro amcka
Ha piBHi L4/L5 (Puc. 1). Y nicnsonepauiiHunii nepiog
nauieHT BiA3HauYMB 3MeHLEeHHS 60/1t0 B MPaBOMY CTerHi,
ane B KPUXXOBO-KYMNPUKOBIW AINAHLUI Ta HUXHIA YaCTUHI
nonepekoBoro BiaAiny xpebrta 6inb 36epiraecs, ouiHka
3a BALU nicnga XipypridHoro BTpyyaHHs — 7 CM.

Yepe3 2 TUX nicng onepaTtMBHOro BTPpy4YaHHS
nauieHTy npoBeaeHo cTepoiaHy 6nokagy HB 3a Takoto
mMeToankot [14]. Micna 06pobku WKipM aHTUCENTUKOM
LUiNIbOBY MIXKCIAHMYHY AINAHKY Oroptann CTepusibHO
onepauiiHot 6inuM3Ho. IH’ekuUii npoBoaunu nig
dnoopockoniyHMM KoHTponem C-ayru. Y gaHomy
BMNaAKy BUKopucTtoByBanu anapaT «Cios Select with
FD» (Siemens, HimeuyunHa). Y NigWKipHY KNiTKOBUHY
BEPXHbOI YAaCTUHM MIXKCIAHWYHOI CKIaaKu BBOAUNMU
2 Mn 2% nipokaiHy fK MiCLUEeBWW aHeCcTeTuK ANS
aHecTesil AiNAHKKM 3 noAanblWnM BBEeAEHHSAM TOJIKWU
23G (0,6x30 MM) y KpPMXKOBO-KYNMPUKOBUI AUCK. TOoNKy
npocysanun A0 TOYKM BTpaTW OMNOPY, WO BKalyBasao Ha
pPO3MilleHHS KiHYMKa roaku nonepeay Bif BEHTPanbHOI
KPWXOBO-KYNpUKOBOI 3B'A3KWN. [Micns BCTAaHOB/IEHHHS
roJIKM B3A0BX NiHIT KPMXXOBO-KYNPUKOBOro AuUCKa
BBOAMAM 1 MN po3BefeHOoro y isioNoriyHoMy po34mHi
B CniBBigHOWeEHHI 1:2-1:3 paaioHenpo3oporo 6apBHMKa
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«Tomorekcon 350» (®Papmak, YkpaiHa). Po3TawyBaHHSA
rofikKn MiaTBEpPAXYBanoca 306paxeHHAM «koMu» abo
«MiBMicaus» B 3a04epeBUHHOMY MpocCTopi B BiuHin
peHTreHockoniyHin npoekuii (Puc. 2). Moxnuee
MOLWMPEHHS KOHTPACTY B KPUXOBO-KYMNPUKOBOMY ANCKY
CBiAYMTb NPO HEOOXiAHICTb MOAANbWOro NpPoOCyBaHHS
ronkun snepes. Mosiea 6apBHWKa B NpPOCBITI NpsAMOi
KUWKK CBiagYNTb Npo nepdopauito ii 3aAHbOT CTiHKMK
Ta 3aHaaTo rnmboke MpocyBaHHSA KiHYMKA TFOSIKM

http://theunj.org
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(HebaxxaHmin BapiaHT). llicna HeraTMBHOI acnipauifHoi
npo6u 3a BiACYTHOCTI KPOBi Y1 CMTMHHOMO3KOBOI PiAUHMU
Beoamnun 2-3 mn 0,5% 6yniBokaiHy Ta 1 mMn «[eno-
mMeapony®» (metunnpepHizonoH, Pfizer, CLLUA). OuiHka
3a BALLU uepes 1 Tux nicna 6nokagn HB ctaHoBuna 1
cM. MauieHT 6yB 3a40BONEHUI Ta MaB 3MOI'y MOBHOLHHO
NPOWTK BIiANOBIAHMI KypcC peabiniTauinHoro nikyBaHHS
nicnsa onepadii.

Puc. 1. KOHTponbHUM"
PEHTIreHiBCbKUI iHTpaonepauinHum
3HIMOK MOMNepeKkoBoro BiaAiny
xpebTa, nepefHbO-3a4HS
MpoEKLUifA. YCTaHOBNEHaA cucTeMa
TpaHCcneaAnKynapHoi dikcauii Ha
piBHi L4/L5

Puc. 2. CtepoigHa 6nokaga HenapHoro By3na nig
pPEHTreH-KOHTPOJIEM, TPAHCKPUXXOBO-KYNPUKOBUN
pocTtyn, 6iyHa npoekuia. BisyanisytoTbcs

rosika, NnpoBeAeHa Kpi3b KPMXKOBO-KYNPUKOBUI
AvcK, Ta 3abapBneHHsA HenapHOro By3na
PEHTrEHKOHTPACTHUM 6apBHUKOM
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O6roBopeHHSnA

Y niTepaTypi onucaHi Bunagku acouiauii 6onto B
nonepeky Ta K. Y npeactaBneHin Bubipui 3 4oTUpbOX
nauieHTiB i3 K[ y ABOX BUMNaAKax BOHa NoEAHyBanacs
i3 60/1E€M Y HMDKHIN YaCTUHI CMNHU, AKWIA MaB BTOPUHHUN
xapakTep yHacnigok K. Micng nikysaHHa K/ (cTepoiaHoi
6nokaan HB) 6inb y KynpukKy Ta nonepeky MOBHICTIO
perpecyBas [5].

B iHwoMy Bunagky 51-pivyHa XiHKa 3BepHynacs no
Meau4yHy ZornoMory 3 npueoAy 600 B nonepeky, aKuim
TPMBAB NPOTArOM yCbOro XuUTT4. [1pu KNiHiYHOMY ornagi
BMHMKNA nigo3pa Ha KA. Mig yac dyHKUiOHanbHOro
PEHTreHiBCbKOro A0CNIAXEHHS BUSIB/IEHO rinepMobinbHui
KYNpUWK i3 gopcasbHUM HaxuaoM. [poBeAeHO ToTaslbHY
KoKuMrekToMit. lMicns uboro 601bOBUIN CUHAPOM Y
nornepeky NOBHICTIO perpecyBas, Lo 6yno NiATBEPAXEHO
yepes 1 pik nig 4ac KOHTposibHOro ornsay [15].

Mu He 3Hanwnm onucy Bunaakis KA nicns nogi6bHux
CriHaNbHUX XipypriYHMX BTpy4YaHb, TOMY CNoAiBaEMOCH,
Lo L5 cTaTtTa 6yAe KOPUCHOIO AN MEANYHOT CNINBbHOTY.
MeTa ny6nikauii — akueHTyBaTK yBary Ha iHLWNX MEHLU
nowmnpeHnx 601bOBUX CUHAPOMAX Yy KiHIYHIN npakTuui
(KA, cakpoineit, nyaeHaaneHa HeBpanris, cMHApoM PoTa
TOLLO), AKi MOXYTb iMITyBaTu Taky nowmpeHy npobnemy,
gk 6inb y nonepeky.

MoHATTS acouiauii Ta ippaaiauii 6ont yacTo
OTOTOXHIOTbL. Xo4a acouiauis - ue NOEAHaAHHS
Aekinbkox Buais 6onto. Hanpuknaa, NoeEAHaHHA Pi3HUX
Axepen 6onto B ogHoro nauieHta (KA i 6onto B nonepeky),
wo notpebyloTb OKPEMOro nikyBaHHSA. Ippajiauis — ue
nowupeHHs Big4yTTs 6010 Big Micus BUHUKHEHHS
(6e3nocepeaHbO BPaXXeHOro MicLs UM OpraHa) Ha neBHy
BiagcTaHb. Hanpuknaga, ippagiauis 6ont 3 AinsHKK
Kynpuka npu KA y KpuXOBO-34YXBUHHWUIA Cyrnob um
HWXKHIO YacTWHY NMonepekoBoro BiaAiny xpebra. Y
HalwWin cepii yacTMHa NaWIiEHTIB Manu paauKynspHy
CMMNTOMATUKY, CNPOBOKOBaHY AereHepaTMBHUMU
3MiHaMn xpebTa. Xo4ya onepauis cnpusisia nosinweHH
CTaHy, NOBHOUIHHWI perpec 601b0BOr0 CUHAPOMY
3apeecTpoBaHo came nicna 6nokaan HB. Le cBigunth
npo Te, WO Masno Micue OCHOBHe Axepeno 6onto 3
BiANOBIAHOW ippajiaui€ldo Ta MacKyBaHHSAM CUMMTOMIB
iHLIOro 3axXBOpPIOBAHHS.

YiTko BM3HaueHi kputepii K[ BigcyTHi [1, 12].
YCcTaHOBNEHHS fiarHO3y IPYHTYETbCSA Ha CcKaprax,
peTtenbHoMy 360pi aHaMHe3y, di3nkanbHOMY ornsai,
AiarHOCTUYHIN Bi3yanisauii. 3a3Bmyan nauieHTW nerko
ineHTn@dikyoTb 6004y NoKani3oBaHy AiNAHKY Hapj
KynpvkoM abo noeiAoMAsATb Npo 60/04ICTb NpU NOro
nanbnauii. Ckap»XaTbCsi Ha rocTpui 6inb y Kynpuky nia
Yyac CUAiHHSA, 0cobaMBO Ha TBepAMX noBepxHax, abo B
HaniBieXXa4yoMy MOJIOXKEHHI, WO CTBOPIOE MPSMUA TUCK
Ha Kynpuk. barato nauieHTiB noBigoMnsATb Npo 6inb
nig 4Yac nepexoay 3 MOJSIOXEHHS CUASYM B MONOXKEHHS
CcTOAYM, AncnapeyHito (6inb nig 4yac ctateBoro akTy B
XiHOK), nig yac gedekaduii. binb YacTo nonerwyeTbCs
Haxunom Bnepes abo YaCTUM NepeHeCeHHAM Barn Ha Ty
4m iHWY cigHuuto [16].

PeTenbHuin ornaa i nanbnauis KynpuKoOBOi AiNSHKN
[al0Tb 3MOry BU3HAUYUTU PYXNMBICTb, AyKTyauito,
mMicueBy 60M104ICTb ¥ YTBOPEHHS Kynpuka. HasaBHICTb
6ontoyocTi, eputemMn, Habpsaky Moxxe cnocTepiraTucs
npw 3ananbHUX npouecax (LentoniTi, ocTeoMieniTi Towo).
Bucunka, BuaineHHa ta dictyna MoXyTb BKasyBaTu Ha
NiNoHiAanbHY KiCTy, TOYKOBA Yy T/IMBICTb Ha ANCTASIbHOMY
KiHYMKY KynpuKa — Npo HasBHICTb AereHepaTuBHUX
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ocTteodiTiB (kKicTkoBux wnop) [16]. 3a gonomorotw
peKTanbHOro AOCNIAXEHHS, 06XONUBLIM KYNpUK
BKA3iBHWUM i BENIMKUM ManbLusgMMU MOXHa OUIHUTK MicLeBy
YYTAUBICTb, rinoMob6iNbHICTL Ta rinepMobinbHICTb
KPWXXOBO-KYNpukoBoro cyrnoba [6]. o iHWWUX NpUYnH,
AKi MOXYTb CNpuYmHUTK 6inb y KynpuKy, HanexaTb
BHYTPILLHIA remopoi, abcuec NMpoOMeXuHU, YTBOPEHHS
npsMoi KUWKK Ta rineptpodisa npoctatm [17]. Mia
yac dizmMkanbHOro ornasay cnig npoBecTU OUiHKY
nonepekoBoro Biaainy xpeb6bta Ha npeameTt 6onto,
CNpuynMHeHoro daceTKkoBMM apTpUTOM, AereHepauli€to
MixxxpebueBoro aucka L5-S1 ta ancdyHKUi€E KPUXKOBO-
knyb6osoro cyrno6a [12]. Konun K[ noeagHyeTbca abo
iMiTye 6inb Npu gereHepaTUBHMUX 3MiHax NOMNEpPeKoOBO-
KPWXOBOro Bigdiny xpebta ue 3HaA4YHO YCKIaAHIOE
AiarHoCTuKy.

3a3Bnyan KynpukKk He BXOAUTb AO CTaHAapTy
peHTreHorpadii nonepekosoro Bigainy xpebrta abo
Tasa, TOMy Nlikap-peHTreHonor Ma€ 6yTn nonepeaxeHumn
Npo 3asy4YeHHs AINSHKW Kynpuka B 06CTeXeHHS.
HanBaxnmBiwnM 306paxeHHsM € 6iuHa peHTreHorpama
Kynpuka B MONOXEHHI cToA4YM Ta cupgsaum (3
HaBaHTaxeHHsAM) [16]. IneanbHui NnpoToKONI Nepeabavac
3HIMaHHSA CTOSYM MiCNa TOro, K nauieHT nepebysas y
BEpPTMKANbHOMY MONIOXEHHI npoTsarom 5-10 xB, wo6
nepekoHaTuCs, Wo Kynpuk nepebyBa€ B HeNTpanbHOMY
nono)xeHHi [18]. MoTiM pobnaTb 3HIMKU CUASUYN Ha
TBepAili NoBepxHi 3i 3/1erka BUTSArHYTO CMMHO, NauieHT
CMUPAETbCH Ha KYNpPUK MiJ KYTOM, KU NMPOBOKYE binb.
BaxaHo, Wwob nauieHT cuAaiB NpOTAroM OAHIEI XBUIUNHU
Ha TBepAi NOBepXHi nepea OTPUMaHHAM 306pa>keHb
[18]. Ui avHaMiuyHi 306paxeHHa AatTb 3MOTy OLIHWUTK
HasiBHICTb nMepesnoMiB, BMBUXiB, rinepMobifibHOCTI Ta
rinomMmo6inbHocTi. FinepMo6iNbHICTE BU3HAYa€ETLCH 5K
3MiHa MIXXKYNPUKOBOro KyTa >25° Mix 306paxxeHHaMMn
CUASAYM Ta CTOSAYM, @ rinoMobiNbHICTb — K 3MiHa
<5° [12]. Y cuTyauiax, Konum AnHaMmiyHi pyHKUIiOHanbHi
3HIMKW BWKOHaTW CKNlagHO 4vepe3 601bOBUIN CUHAPOM,
pPEKOMEHAO0BaHUM Yac ANS CTOSIHHA Ta CUAIHHSA MoXe
6yTn ckopoueHuii. Mpn cunbHOoMy abo HecTeprnHoMy
60nto0 cnip BiAMOBUTUCA BiA NPOEKLIT 3 HABaHTaXeHHAMM
Ta npuaHaumTun BivHi NpoekUii nexaun Ha cnuHi [12].

MoXyTb 3HagobmuTMCa A0AATKOBI peHTreHorpamu,
30KpeMa nepeaHbo-3a4Hi/6iuHiI NpoeKLii nonepekoBoro
Bigainy xpebTta 1 Tasa, AN BUSBMEHHS naTonorii
Kynpuka. Akwo 6yab-akui cnoHaunonictes abo iHwa
HecTabinbHICTb NMOMiYeHa Ha nepeAHbO-3aAHbOMY/
6i4yHOMY 3HiIMKY nonepekoBOro BiAAiNy, TO cnij
npoBecTn nojanblwe ob6CTepeXxeHHs 3a AOMOMOrot
(hYHKUIOHaNbHUX 3HIMKIB 3rMHaHHS Ta po3rMHaHHs [12].

Komn’toTepHy ToMorpadito Kynpuka npoBOASATh,
AKLWO € nigo3pa Ha nepenom nicnasg npsaMoi TpaBMu
abo Aona NoBHIWOI OUiHKM aHaToOMIi KiCTKM nicns
OTpUMaHHSA peHTreHorpam, MPT Kyrnpuka 3 KOHTpacToM
abo 6e3 HbOro - SKWO € Nigo3pa WOAO0 MNyXJIMH
uiei ainaHkn (xopaoma, TepaTtoma Towo), abcuecis,
iHdekuii Towo [12, 16]. B YkpaiHi npn BUKOHaHHI MPT
nonepeKkoBO-KPMXOBOTO BiaAainy xpebta A0ChiAXeHHS
Kyrnpuka € Heo60B'AI3KOBMM, ane KyrnpukoBa AiNsHKa
HalyacTie TaKoX OXOMIETbCA 30HOK OB6CTEXEHHS.
Ona npuuinbHIWOro BMBYEHHS 3MiH MpU3Ha4datloTb
MPT kynpwuka.

KniHiyHi pekoMmeHpauii

1. Mpwn 3’9cyBaHHi ckapr, aHaMHe3y 3aXBOPIOBaHHS,
disnkanbHOMy ornsiai NauieHTIB 3i cniHaAbHOK NaTONOrIED
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Ta 60N1bOBUM CUHAPOMOM Cnif 3BEPHYTW yBary Ha
MOXJIMBICTb HAaABHOCTIi 60110 iHLLIOIO NOXOAXKEHHS, AKUIA
MOXe ippaaitoBaTu 3a TUnom sitomboianrii Ta MackyBaTu
OCHOBHe axepeno 6ono.

2. 3acnyroBywTb Ha 0cobnuBYy yBary naui€eHTun
3 HEeTMNOBMM xapakTepoM 6onw ansg nwombanrii um
ilwiacy, Moro NoeaHaHHAM i3 60M1eM y Kyrnpuky, Kpuxi,
NMPOMEXWHI, aHaNbHIN AiNgHUi, CTaTEBUX OpraHax.

3. Mpwu nigo3pi Ha aiarHo3 K] npoBoAATb peTefbHUM
orna4 i nanbnauito KYnpuUKOBOI AINSHKM, BM3HaYaloTb
MiCLLeBY YYTNMBICTb, FMNOMOGINbHICTbL YK rinepMobinbHICTb
KynpuKa Ta KpMXoBO-KYyMNpUKOBOro cyrnoba.

4. Mpwu nigo3pi Ha agiarHo3 K[, Wo noeAHYeTbCSA
i3 kniHikoo HecTabinbHOCTi xpebTa, cnig BMKOHATH
He Nuuwe peHTreHorpadito 3 GyHKUIOHaNbHUMMU
npob6amMm nNonepekoBO-KPUXOBOro BiaAiny xpebta,
a 1 yHKUiOHanbHYy peHTreHorpadito Kynpuka B
6iuHiN NpoekUii B MOJIOXEHHI CTOSlUM Ta cuasum (3
HaBaHTaXEHHAM).

5.Y BMnagky NnoeaHaHHS BUABIB 60/1bOBUX CUHAPOMIB
KA i ntomboiwanrii cnoyaTky cnif OUiHUTU ePeKTUBHICTb
ManoOiHBa3MBHOIro MeToAy JiKyBaHHSA — CTepoigHoi
6nokaaun HB, a noTiM BU3HauMTK NoTpeby B NpoBeAeHHi
IHWMX BTpyYaHsb.

6. BukoHaHHs 6n0kagu HB 3HayHO 3MeHWYE
iHTeHCUBHICTb 6010 B nauieHTiB i3 K[, aki nepeHecnn
XipypriyHe nikyBaHHsa xpebTa, WO Aa€ 3MOry LWBUAKO
Ta MOBHOLIHHO MPONTK nicnsonepauinHy peabiniTauito.

BucHoBKM

1. I3 54 nauienTiB i3 KO 16 (29,6%) Manu
nombanriyHmin abo noM60IWaNTiYHNA CUHAPOM, i3 HUX
4 (7,4%) 6yna BUKOHaHa cTabinisauiiHa onepauia B
nonepekoBO-KPUXOBOMY Biadini xpebTa.

2. XipypriyHe nikyBaHHs cniHanbHOI natonorii B
nauienTie i3 K 4aCcTKOBO 3MEHLIMA0 iHTEHCUBHICTb
601b0BOro CMHAPOMY. BukoHaHHS cTepoigHoi 61okaan
HB 3abe3neuynno AOCArHEHHS CTINKOro aHanareTU4Horo
edeKkTy NpoTAroM 6 MiC CMOCTEPEXEHHS.

3. MauieHTn 3 KAIHIYHOK KapTUHOW acouiauii
KA i nombanrii abo ippaaiauii 6onto notpebytoTb
KOMMJIEKCHOrO MmigXxoay ANS TOYHiWOT AndepeHuinHoi
AiarHOCTMKK 3 METOI OTPUMAHHS HalKpalmx pe3ynbTaTiB
NiKyBaHH4.

Po3kpuTtTa iHbopmauii

KoHiKT iHTepeciB

ABTOpPW 3asBNSAOTb NPO BIACYTHICTb KOHMAIKTY
iHTepeciB.

ETnyHi Hopmu

Yci npouenypu, BUKOHaHI nauieHTamM nig 4ac
AOoCnifgXeHHs, BiAMOBIiAATb €TUYHUM CTaHAapTaMm
iHCTUTYUiAHOro Ta HauioHa/lbHOrO KOMITETIB 3 €TUKMU
i MenbciHcbKi geknapauii 1964 poky Ta il ni3HiWMM
nonpaskam abo aHanoriYHMM eTUYHUM CTaHAapTaM.

MpoBeAeHHSA AOCNIAXEHHS CXBajleHe KOMICIE 3
eTUKN Ta 6ioeTukKn IHCTUTYTY Helpoxipyprii iMeHi akaa.
A.M. PomogaHoBa HAMH Ykpainu (npotokon N°3 Big 16
rpyaHs 2020 p.).

IHgopmoBaHa 3roga

Big KOXHOro 3 nauieHTiB oTpuMaHo iHpOpMOBaHy
3roay.

®DiHaHCyBaHHS

JocnigKeHHsa He Mano CroHCOPCbKOI NiATPUMKMN.

http://theunj.org
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TpaBma nepudepuyHoro Hepsa (TMNH) — TuUnNoBa MaToNOrias BOEHHOrO
yacy, sika 3Ha4yHO yCKNaAHIE nepebir i NikyBaHHS YLWKOAXEHb KiHLIBOK.
BiaHoBHe nikyBaHHs TMH noTpebye CcyTTEBOro BAOCKOHANEHHS, WO
HEMOXJ/INBE MO03a METOLOJIOTIE eKCMepuMeHTanbHOI Helpoxipyprii.
HawnuacTiwe BMKoOpucToByBaHot mMoaennto TIMH € nepeTuH cigHMYOro HepBea
wypa 3 noAanblMM CNOCTEPEXEHHAM MPOTAroMm 9-12 Tux i Bepudikauieto
pe3ynbTaTiB QyHKLiOHaNbHO-aHATOMIYHUM, eneKTpoHelpoMiorpadiyHmum
i MmopdomeTpnyHMM MeTodamMu. Knwuyose naTtodizionoriyHe nutaHHa —
iCHYBaHHSA Kopensauii MK pe3ynbTaTaMmu UMX TPbOX KfaciB AOCAIAHULBKUX
3acobiB 3aMWAETLCA NpeaMeTOM TpMBasioi ANCKYCIl.

MeTa: BU3HAUYMTU KOpeNnsuito MiX iHAUWBIAYyanbHUMU 3HAYEHHSAMU
dyHKUIOHanbHOro iHAeKcy cigHmn4yoro Hepea (sciatic functional index (SFI)),
aMniTyam M NaTeHTHOCTI M-BignoBiAi, a TakoX LWiIbHOCTi HEPBOBUX BOJTOKOH
TpaBMOBaHOro CiAHMYOro HepBa 4yepe3 12 TuX nNicns NOro nepeTuHy Ta
Henpopadii.

MaTepianm i meToamn. Po60Ty BUKOHaHO Ha Aopocnanx 6innx 6esnopoaHmx
Lypax-camusix, BigibpaHux i3 npoaHanisoBaHux y nonepegHin nybnikauii rpyn,
AKUM NPOBEAEHO efleKTpoHenpoMiorpadiyHe i MopdhonoriyHe AOCNIAXKEHHS.
Y HecnpaBXHbOOMEPOBAHUX TBAPWH BWKOHYBANW XipypriyHuii AocTtyn Ao
cigHnyoro HepBa (Sham; n=6), y TBapuH Bubipkn Sect (n=7) nepeTuHanun
CiAHVYNI HepB Yy cepefHin TpeTuHi, y TBapuH BUbipkn Raph (n=6) kykcu
NepeTHYTOro CiAHMYOro HepBa Bigpa3y 3'€AHYBaNM 3a TUNOM TOpPeLb-y-TOpeLb
KilbKOMa BY3/10BMMM WBaMu. Yepe3 12 TUX NiCAs XipypriyHOro BTpy4daHHs
Bu3Havyann SFI 3a dopmynot Bain-Mackinnon-Hunter, amnnityay Ta
naTteHTHUM nepioa M-BiANOBIAI, @ TaKOX crneLiasbHO PO3paxoByBaHy LWiSbHICTb
HEPBOBWUX BOJIOKOH Y TPbOX OCHOBHMX YacTWHax cToBbypa cigHM4YOro Hepsa
Ha iIMNperHoBaHMX a30THOKMCINM CPib/IOM MO3A40BXHIX 3pizax (Sham — n=4,
Sect — n=7, Raph — n=6). OnpauBaHHS KiNbKiCHUX AAHWUX | BU3HAYEHHSA
CTaTUCTUYHUX 3B’'A3KiIB NpOBOANIM 3acobaMmn MaTeMaTUYHOT CTaTUCTUKMW.

Pe3ynbtaTtn. Ha Tni 3HauyLwmx BiAMIHHOCTENM MiX cepeaHiMu BennymHamm SFI
YCixX BUBIpOK CTAaTUCTUYHO 3HaYYLLY Pi3HULIO BUSBUIN TaKOX ANS NOKA3HUKIB
amniiTyam M-Bignosiai npu Tpbox Mapax MopiBHSHHSA BMOIpOK Mix coboto,
naTeHTHoro nepioay M-gignosigi (Mpw NOpiBHAHHI 3Ha4yeHb BMGiIpok Sham i
Sect, Sham Ta Raph) Ta wWinbHOCTI HEPBOBUX BOMIOKOH (A8 MPOKCUManbHOI
YaCTUHW, LLEHTPaabHOI YaCTUHM YN HEBPOMMW i ANCTasbHOT YaCTUHW HepBa Npu
TPbOX NMapax NopiBHAHHS). Y KOXHiN BMBipLi CTaTUCTUYHO 3HaYYLLYy Kopensuito
(cunbHY HeraTuBHY) BUABAEHO NWLIE MiX iHAMBIAYaNbHUMW 3HAYEHHAMU
naTeHTHoro nepioay M-BianoBigi Ta WiNnbHOCTi HEPBOBUX BOJIOKOH Y AUCTasNbHIl
YacTuHi HepBa y BMbipui Raph. Mpu o6’eaHaHHI pe3ynbTaTiB TPbOX BUGIPOK B
OZHY KOropTy CTaTUCTUYHO 3HAUYyLLy KOPeNnsLito BUSBIEHO AN iHANBIAYANbHUX
3HayeHb aMnNiTYyAW Ta naTeHTHoro nepioay M-signosigi, SFI i amnnityaun
M-Bianosiai, SFI Ta nateHTHOro nepiogy M-sianosiai, SFI i WwinbHOCTi HEPBOBMX
BOJIOKOH Y TpbOX AOCAIAXYBaHUX YacTUHaxX HepBa, amnnityam M-signosigi
Ta WiNIbHOCTi HEPBOBMX BOJIOKOH Y TPbOX AOC/IAXYBaHUX YacTUHaxX HepBa, a
TaKoX AN19 NaTeHTHOro nepioay M-iAnosiai M WiNnbHOCTI HEPBOBMX BOJIOKOH
Yy LUeHTpanbHin YacTUHI HEPBA YM HEBPOMI.

BucHoOBKU. Mix (yHKLiOHaNbHUM iHAEKCOM, aMMiTyAOl Ta JIATEHTHUM
nepiogom M-Bianosigi M WinbHICTIO HEPBOBMX BOJTIOKOH CiJHNYOro HEpBa iCHYE
Kopensauis, CTaTUCTUYHY 3HaYYyLWiCTb AKOI MOXHa BUSABUTU ULLE NPU AOCTaTHIN
KiNbKOCTi CcnocTepexXeHb i3 LWMPOKUM Aiana3zoHoM iHAMBIAYaNbHUX 3HAYEeHb
3rajaHunx napaMeTpiB.

KniwouoBi cnoBa: tpasma nepupepmnyHoro Hepsa, Hekpopais,;
QyHKUIOHaIbHWI IHAEKC CIAHNYOro HepBa, amnaityAa M-Bianosigi; 1aTeHTHuiI
nepiog M-BianoBigi; WisIbHICTb HEPBOBMUX BOJIOKOH; KOPE/ISLlis
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BcTtyn

TpaBma nepudepunyHoro Hepea (TIMH) 3 oueBNAHNX
NPUYNH BBAXKAETbCS HAWMPOCTIWOW Ta MPOrHOCTUYHO
CMpUATAMBOI MOPIBHAHO 3 iHWWMW BUAAMWU TpaBMu
HepBOBOI cncTeMn. OaHaK BOHA TaKOX XapaKTepU3yeETbCA
TpUBaINMN, HEPIAKO NMOXUTTEBMMWN po3najaMun pyXxoBoi
pyHKUIT, 4yTAMBOCTIi Ta XpoHiYyHMM 6onem [1-5]. Y
MUPHWIA Yac 3axBOPOBaHICTb Ha LeW BWA naTonorii
HeBesnnka [6-9], ane Ha Tni 36poNHNUX KOHDNIKTIB,
iMOBiIpHO, 36iNbWYETHCSA, WO 3YMOBJIEHO BUCOKOIO
yacToTow 6oMoBuX TpaBM KiHUiBOK [10, 11], 3a Askux TMH
3a3BuMyal Nno€gHaHa 3 TpaBMaMuM MaricTpanbHUX CyAWH
i TpybuacTux Kictok [12-16]. Y TakmMx BMNagKax HU3Ka
YMHHMKIB ICTOTHO MOripWwylOTb pe3ysbTaTu NiKyBaHHSA
TMNH [10, 17, 18].

Hu3Ka YMHHUMKIB BU3Ha4atoTb CYTTEBUI couiasibHO-
eKOHOMiYHuIM Bnaue TIMH: 1) 6inbwicTb 0cib, aKi
oTpuMYytoTb TINH, — 4O/I0BiIKM OCHOBHOIO Mpaue3AaTHOro
Biky [6-9, 19, 13], 2) Han4yacTiWMMN € ypaXKeHHS
HepBiB BEPXHiX KiHUIBOK, 30KpeMa 3an’scTka Ta KMUCTI
[6-8, 13, 19, 20], 3) 6a3oBe nikyBaHHA TMH y 6inbwocTi
BMNaAKiB xipyprivyHe [3-5, 7-9, 21], 4) y noganbwomy
Taki nauieHTn NnoTpebyoTb TpMBanoro peabiniTauiiHoro
nikysaHHs [5]. Yce ue cnpu4YuMHIOE 3HA4Hi diHaHCOBI
BuUTpaTu [6, 20, 22-24].

He3Baxakw4n Ha 3[4aTHICTb HEPBOBOI CUCTEMU A0
iCTOTHOro camoBigHOBNEHHSA Ha Thni TIMH i nporpec
y nikyBaHHi uiei natonorii [4, 21, 25-30], noro
edeKTUBHICTb 3anuwaeTbcs obmexeHow [4, 31]. Ue
NOACHIOETLCHA AEeKilbKOMa MpUYMHAMU: BiACYTHICTIO
3a40BiNIbHMX YMOB A8 POCTY HEPBOBMX BOJIOKOH Kpi3b
30HY TpaBMu [28], 3arnbennto HEMPOHIB, BOSIOKHA SIKUX
6ynu nowkoaxeHi nig vyac TMH, 30KkpeMa HeNpOHiB MO3KY
[32-34], obMexeHiCTIO KOMMEeHCATOPHOI NIaCTUYHOCTI
HEMPOHHUX Mepex Mo3Kky [35-37], weunakot aTpodieto
M’A3iB, No3baBneHuMx iHHepBauii BHacnigok TIMH
[31, 38-40]. OTxe, pe3ynbraTn nikyBaHHsa TIMNH MoxHa
6yno 6 moninwWuTK WNAaxoMm onTuMisauii yMOB AN1S pOCTY
HEpPBOBMX BOJIOKOH Yy 30Hi TMH [28, 41], niaTpuMaHHSA
XUTTE3AATHOCTI TpaBMOBaHUX HeENpoOHiB [32-34] i
CTUMYJIIOBa@HHS MMAacTUYHOCTI iXHiX Mepex [35-37],
a TakoX WnaxoMm obMmexeHHa aTpodii AeHepBOBaHMX
m'azsiB [31, 40].

Po3pobka 6yab-akoro i3 3azHayeHUX HanpsMis
HEMOX/IMBa MO3a MeTOAOJIONE eKCrnepuMeHTanbHOI
Henpoxipyprii. OnTUManbHUN AN3aWH AOCHIAXEHHS
TMNH 3a3Buyait nepepnbavyae MoaentOBaHHS nepe-
TUHY CiAHWYOro HepBa Wypa i3 WOro HeramHuM
WOBHUM 3'€AHAHHAM, NMojanblue CNOCTEPEXEHHS
npotaromM 9-12 Tux Ta Bepudikauito pesynbraTy
3a JOMOMOroK KNiHIKO-DYHKUIOHaNbHUX TecCTiB,
enekTpoHenpomMiorpadgiyHo Ta MopdomeTpuuHo [42].
IMOBipHO, HaMNOLWMWPEHILLIMM KOMMJIEKCHUM iIHCTPYMEHTOM
OUIHKM pyXOBOi CNPOMOXHOCTI Ta MakKpOCKOMiYHOI
mMopdonorii napeTUYHoi KiHUIBKM € dYHKUiOHaNbHUI
iHoekc ciaHn4yoro Hepsa (sciatic functional index (SFI))
[43]. HuHi iHdopMauis woao kopensauii pe3ynbsTaTiB umX
TPbOX KJlaciB AOCNIAHULBKNUX IHCTPYMEHTIB Npu TpasBMi
CiAHMYOro HepBa B YMOBaxX EKCNEPUMEHTY 3a/IMLLAETbCS
cynepeunueoto [44-48].

MeTa: BU3HaUMTU KOpesisauito MiX iHANBiAyanbHUMKN
3HayeHHsMM SFI, amnniTyam n nateHTHOCTI M-Bianosiai,
a TakKoX LWiIbHOCTI HEPBOBUX BOJIOKOH TPaBMOBaHOro
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CigHMYOro Hepsa 4yepes 12 Tux nicng NOro nepeTuHy
Ta Henpopadii.

MaTepianu i MeToamn

ExkcnepnMeHTanbHi TBapMHN Ta ekcnepm-
MeHTasIbHi rpynu

[ocnip)XeHHs BUKOHaAHO Ha 19 6innx 6e3nopoaHmnx
wypax-camusax Bikom 4-6 Mmic macotw 280-380 r
BMBOAKA BiBapito IHCTUTYTy Henpoxipyprii iMmeHi akaaj.
A.M. PomogaHoBsa HAMH YkpaiHun, yTpuMyBaHux y
3BMYHUX yMOBaX. [Au3allH AOCNIAXEHHS CXBaleHun
KOMici€lo 3 nuTaHb 6i0eTUYHOI eKCnepTU3n Ta eTUKKU
HayKOBWUX AOCAiAXeHb Npn HauioHanbHOMY MeaUYHOMY
yHiBepcuTeTi imeHi 0.0. Boromonbusa (npotokon N¢ 155
Bi4 31.01.2022 p.) i koMiTeTOM i3 6ioeTukn IHCTUTYTY
Helpoxipyprii imeHi akaa. A.M. PomogaHosa HAMH
YkpaiHn (npotokon N° 39 Big 18.05.2022 p.). TBapuH
BMO6paHo i3 3aranbHOi CyKynHocTi (n=42), pe3ynsratu
apocniaxeHHs SFI akoi HaBeAeHO B nmonepeaHin
ny6nikauii [49].

CdopmoBaHo Tpu Bubipknu: 1) HecnpaBXHbooMe-
poBaHux (sham-operated) TBapwH, SKMM BUKOHYBanu
XipypriyHu poctyn Ao cigHm4yoro Hepsa (Sham;
n=6), 2) TBapuH, SKUM BUKOHYBa/IM MOBHWUI MepeTuH
(sectio) cigHMyoro HepBa B cepeaHin TpeTuHi (Sect;
n=7), 3) TBapwWH, AKUM Bigpa3y Nicas MNOBHOrO
nepeTuHy CiAHWYOro HepBa BWKOHYBa/lN LIOBHE
3'egHaHHs (neurorrhaphia, abo neurorraphia) ioro Kykc
(Raph; n=6).

MopaenroBaHHss TITH

JeTanbHO TeXHiKy XipypriyHux BTpy4aHb B
eKkcnepuMeHTalbHUX rpynax onucaHo B nonepeaHin
nybnikauii [49]. BTpy4yaHHsa 34iACHIOBaNn Ha Thi
3aranbHoi aHecTesii Ta rnmbokoi Miopenakcauii TBapuHu,
3abe3neyyBaHOi BHYTPilWHbOOUYEPEBUHHUM YBEAEHHSM
CyMiWi po34unHiB KcunasuHy rigpoxnopuay (15 mr/kr,
«Biowet», MonbLia) i keTamiHy rigpoxnopuay (75 mr/kr,
«Dapmak», YKpaiHa), y NTOMipHMUX acnenTUYHnX yMoBax.
Y 3adikcoBaHoi YepeBLEM AOHM3Y TBAapUHK hopMyBanu
[OCTyn A0 cToBbypa CiAHMYOro HepBa 4Yepes MiHinHUI
pO3pi3 WKipN B340BX 30BHIWHbLOI MOBEPXHI CTErHoBOI
KiCTKM Ta 4yepes3 pOo3TUH CYXOXMUJIKa KOPOTKOI rosIoBKU
ABOrosI0BOro M'si3a crterHa. llicns BuAineHHsa WinbHOro
cTtoBbypa cigHMYyoro Hepsa y TBapuH BUGipkn Sham
BTPYYaHHS 3aBeplyBanu. Y TBapuH iHWNX ABOX BUBipok
BMAiNeHnn ctosbyp nepetuHanu. Y wypis Bubipku
Raph kykcu 3’egHyBanu 3a TMNom Topeub-y-Ttopeub 3-6
eniHeBpasbHMMM BY3/10BMMU LWBAMN MOHOMDINaMEHTHUMM
HuTtkamun 8,0-10,0 («Eticon», CLUA) nig 14-pa3oBum
36inbWweHHaM. Y BCiX rpynax XipypriuyHy paHy 3akpusanu
ABOMa LlapaMu BY3/10BMX LWIBiB, paHy WKipn o6bpobnanu
po34MHOM noBigoH-noay (beTaanH, «EGIS», YropwmHa).
Sk cMcTeMHy NpoTM60NbOBY Ta NpoTM3anasnbHy Tepanito
B 3a4HI0 WUAHY AiNAHKY NiAWKIPHO BBOAWAN PO34YMH
6iunniny-5 («Aptepiym», YkpaiHa) y nosi 1 mnd 04/
KI XXMBOi Macu, a BHYTPilWWHbOOYEPEBUHHO — PO3YUH
nekcametasoHy («KRKA», CnoBeHis) y fo3i 6 Mr/kr
XUBOT Macu. [1o BigHOBNEHHS 3a40Bi/IbHOI NOBEAiHKOBOI
aKTUBHOCTI TBapuH YyTpUMyBaAu Npu NiABULLEHIN
TemMnepaTypi NoBiTps, Yy NoAanblloOMy — Yy KJiTKax no
3-6 0cobuHu.

Kpurepii BUK/IrOMEHHS

TBapuWH 3 03HaKaMu rHiiHO-3anaNbHUX YCKNAAHEHb i
TPOMiYHNX BUPA30K NAPETUYHOI KiHLIBKW YM NpUaernmx

CT1aTTsi MiCTUTb PUCYHKM, SIKIi BiAOOpakaroTbCsi B APYKOBAaHI¥ BepPCii y BIATIHKax Ciporo, B €/IeKTPOHHIN — y KOJIbOPi.
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AinsgHoOK i/abo 3 o3Hakamu aBTodarii y gocniaxysaHin
CYKYMHOCTi He BUSABNEHO. 3 iHWMUX, cneuianbHO He
3'1COBYBaHMX MPUYMH 3@ BeCb Nepios CnocTepexeHHs
y MexaxX LbOoro AOCNIAXEHHS 3aruHynu 2 TBapuHU 3
Bubipkn Sect; 3arnbenb KOHCTAaTOBAHO Ha MepLIOMYy
TUXXHI, 04HaK y nepioa nicns ABOX Ai6 nicnsg BTpy4YaHHS.
Lli TBApMHM HE BKOYaNu 40 3asB/EHOI BULLLE CYKYMHOCTI
(n=19); paHi oTpuMMaHi B UMX TBApWH, A0 aHanisy He
aonyyanw.

Bu3HayeHHs pyHKLYiOHa/IbHOro iHAeKcy cigHn-
yoro HepBa

SFI BU3Hayanu 3BuyanHot MeToaunkoto [45, 50, 51]
i3 BNacHUMU TexHiYHuMK Mmoamdikauismm [49] y TBapuH
yCiX ekcrnepuMmeHTanbHUX rpyn i Bnbipok yepes 12
TUX nicna mogentoBaHHa TMNH (Puc. 1). BigmiHHOCTI B
peanibHUX TepMiHax TeCTyBaHHS eKCnepuMeHTasIbHUX
TBapuH He nepesuwysann 5% Bia BiANOBIAHMUX TEPMIHIB
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CNocCTepeXxeHHs Ta cTtocyBanucs 5 teapuH Bnbipkm Raph.
Bigbutkn cton oTpuMMyBanM Ha nNanepoBii CTpiyli, WO
BKpMBana AHO TYHENbOBAHOI FOPU30HTANbHOT AOPIXKKHN,
SFI po3paxoByBanu 3a BUMipaMu 3 BigbuTKiB 3a
dopmynoto Bain-Mackinnon-Hunter [45]:

EPL-NPL

SFI = —38,3 x ZPLNPL | 109,5 x TSNS
NPL N’

+133xEMT_gg (1)
TS NIT

ae SFI - dyHKUioHanbHWUI iHAEKC CiAHMYOro HepBa;

E - TpaBMOBaHa KiHUiBKa;

N — iHTaKkTHa KiHUiBKa;

PL - BiacTaHb MiX BiABMTKaMM N'ATKM Ta HANAOBLLOIO
nanbus cTonu;

TS - BiacTaHb Mix Biagbutkamm 1-ro i 5-ro nanbuis
cTonu;

IT - BigCcTaHb Mix BigbUTKamMu 2-ro Ta 4-ro nasnbLis
cTtonu.
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Puc. 1. Npuknaan BigbuUTKiB CTON | BUMIPIOBAHHS iX reOMEeTPUYHUX MOKA3HUKIB AN po3paxyHKy SFI TBapuHu i3
rpyn i Bubipok Sham (A), Sect (B) ta Raph (C); D — dakTuuHi 3HayeHHsa SFI (Toukwn), ix MeaiaHn (FOpU30OHTaNbHI
pUCKM B MeXaXx NpsAMOKYTHuMKIB), Mexi I Ta III kBapTunen (4aCTUHU NPAMOKYTHWUKIB, po3TalloBaHi, BiAMNOBIAHO,
HMX4Ye Ta BULLE 3a MefiaHn), cepefiHi 3HavyeHHs (X), CTaHAapTHI BiAXUNeHHSA (BiACTaHb MiX MO3HAaYKoK
cepefiHbOro 3Ha4YeHHS Ta HMXXHIM abo BEPXHIM KPAEM KOXHOMO MPsIMOKYTHMKA) i CTyNeHi po3kuay (ancnepcii)

3@ MeXaMn BEPXHbOr0 Ta HMXHbLOIO KBApTUAIB (TOPM30HTaNbHI NIaHKN BEPTUKANbHUX BYCUKIB) y BUbipKax,
AocnigxysaHux y win poboti (Sham - n=6 i n=4, Sect - n=7, Raph - n=6), a TakoX y BiANOBIAHMX 3aranbHMX
rpynax (Sham - n=13, Sect - n=15, Raph - n=14), gocnigxeHnx y nonepeaHin pob6oTi [49]

TpumiTkn:

* BiAMiHHOCTI 3HayeHb SFI Npu nonapHOMYy MNOPIBHSAHHI BUBIpOK cTaTUCTUYHO 3HauyLwi (p<0,001, ANOVA-TecT i

KpuTepin TbloKi AN anoCcTepiopHUX MOPIBHAHD);

" BiAMIHHOCTI 3HayeHb SFI Npu NOpPiBHSAHHI 3aranbHMX Fpyn CTaTUCTUYHO 3HauyLwi (p<0,001, kpuTepin Kpyckana-

Yonnica ta Ctina-/lBacca Ans anocTepiopHUX NOPiBHAHb);

°,e. %5 -~ BiAMIHHOCTI 3HauyeHb SFI Npu NOpIBHAHHI Nap «3arasbHa rpyna — Bubipka i3 3aranbHoi rpynun»
CTaTUCTUYHO He3Hauywi (p>0,05, t-kpuTepin CTblogeHTa AN HEMNOB'A3aHUX rpyn).
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EnexktpoHeiipomiorpaghiyHe gocnig>keHHs

EnekTpoHeiipomiorpagiyHe gocnigxeHHs
BWMKOHYBasn yCiM TBapuHaM ycix BMbipok yepe3 12 Tux
nicnsg MoAentoBaHHA TpaBMM Ta HEBAOB3I NiCNS OTPUMaHHS
MaTepiany Ansa BusHayeHHsa SFI. TBapuHy HapKoOTU3yBanu
BHYTPilWHbONEPiTOHEaNnbHO iH'eKkUi€0 1% po3unHy
(10 mr/mn) TioneHTany HaTpito («KnuiBmeanpenapat»,
YkpaiHa), y AeaKUX BuNnapgkax 3a nepenyvyacHoro
3MeHWeHHA TNMN6NHN HapKo3y BUKOPWUCTOBYBaIu
BHYTPILUHbOMEPUTOHEAIbHE BBEAEHHS PO3UNHY KETaMiHY
Ta KCunasuHy (AmB. BuLYe). 3 aHANOriyHOro AocTyny
3BiNIbHAMM CIAHMYNI HEPB i3 pybueBux TKaHUH. EnekTpoa
3a3eMsieHHs, 3MoyeHuii 0,9% po34nMHOM HaTpito Xopuay,
po3MiwyBanu nig 4yepesuem. lNpokcuManbHiwe Bif
LINSHKM TpaBMW HEPB OXOMJOBaNM ABOMa KOHTaKTaMu
CTUMYNALINHOINO efnekTpoAda BNlAaCHOI KOHCTPYKUIil
(Puc. 2,A, B), yHuKaw4uun AOTUKY A0 HABKOJMULWIHIX
TKaHWH. KOXeH KOHTaKT BUrOTOBASANM i3 FOMIKM WNpuua
EMHICTIO 5 MJ1, 30BHILUHI AiameTp ronkun ctaHosus 0,7 MM,
nOBXWHa — 38 MM, enekTpuyHui onip — go 0,1 Om
(amB. Puc. 2,A). CTMMynsauinHnin CTpyM reHepyBsanmu
YOTUPbOXKaHaNbHUM eneKkTpoHenpoMiorpadom «M-TecT»
(T30B HBIM «DX-CUCTEMW», XapkiB) naketamu no 10
iMNynbCiB, 3 TPMBaNICTIO KOXHOro iMnynbca 0,2 Mc i horo
BENIMYMHOI 6 MA, 3 YacTOTOK iMNynbCiB y nakeTi 1 .
PeecTpauinHuii enekTpos BUroTOBAEHWI i3 FONIKM LWNpuULa
3 @aHaNoriYHMMN FrEOMETPUYHUMUN Ta ENEKTPOTEXHIYHUMU
XapakTepucTukamum, BBOAMAN B TOBLLY TPUrOS0BOro
M'a3a nnuTku (m. triceps surae), CTUCHYTOr0 MiX BEIMKUM
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i BKa3iBHWUM nanbusaMu pocnifHuka, napasesibHO
OCHOBHIli OCi FOMIIKM B MicLue Hahob'€MHIWOI YaCTUHU
mM'a3a (AmB. Puc. 2,B). BiactaHb MiX cTUMynsuinHum
Ta peecTpauiiH1UM enekTpoaamun ctaHosuna 6an3sbko 25
MM. IMnynbcu peectpyBanm i o6pobnsanmn 3a 4ONOMOrot
enekTpoHerpomiorpada 3 BUKOPUCTAHHAM MPOrpaMHOro
naketa «M-tect» (T30B HBI «DX-CUCTEMW», Xapki.).

OuiHtoBanuM ABa nokasHuku: 1) amnnityay
M-BignoBiai (MB) — mMoaynb pi3HuUi MiX MiKOBUM
HEeraTUBHWM i MiIKOBWUM MO3UTUBHWUM 3HAYEHHAMMU
pPEECTPOBAHOM0 eIeKTPUYHOro noteHuiany (M-ianosiai)
Ha TNi 36yAXXEeHHS NMTKOBOro M'A3a, BUKAMKAHOIO
eNeKTPUYHO CTUMYNALIE CIAHWYOro HepBa;
2) naTeHTHWMIK nepioa M-signosiai (Mc) — 4yac Bij
MOMEHTY efIeKTPUYHOI CTUMYnSAUii CiAHMYOro HepBa Ao
NOYaTKOBOIro HEraTUMBHOIO BiAXW/IEHHS PEECTPOBAHOIO
eNeKTPUYHOro noTeHuiany IMTKOBOro m'asa.

Mpw>kntTeBa pikcayis 6ionoriyHoro marepiany,
BUBeAEHHSs1 TBapuH 3 €eKCrIepuMEHTYy ¥ nogasblua
dikcayis marepiany

Biapasy nicnsa 3aBeplueHHs efleKTpoHerpoMiorpadii
TBapuWHy B CcTaHi rnmbokoro 3HeboneHHs dikcyBanu
Ha onepauiinHOMy CTOAMKY YepeBLEM LOropu, LUMPOKO
pO3KpMBanu rpyaHy KAiTKy, orositoBanv BepXiBKy cepus,
aKy nepdopyBanu ronakow, nia'’€AHaHoO A0 EMHOCTI 3
0OX0noAXeHUM i3ioNoriyHMM po34MHOM, BCTAHOBJIEHOI Ha
BWCOTI, AOCTaTHIl ANs CTBOPEHHSI HEO6XiAHOro Ans iHdy3ii
TUCKY. BUTUCKYBaHy TakMM YMHOM i3 CUCTEMM KPOBOOGIry
KPOB BMMNYCKasnu Kpi3b cpopMoBaHy nepdopauito CTiHKK

KOPMYC IHCYNIIHOBOTO
LWMNPULIA

[ cipHnYMn
HEPB

HEBPOMA

[BOro/I0BUMA M’A3 CTETHA

MACMUB BIYHOIO M'A3A CTEFHA
HA NMOBEPXHI CTETHOBOI KICTKM1

7

(1143 rYBOKO PETPAKTOPA)

)

[ PEECTPALIIAHWI ENEKTPOA 1

%

HEPBA HA OCHOBHITI/IKU

[

MICLE MOAINY CIAHUYOTO

G

TPUronoBun |/~ %
M'Ai3 IUTKM

&

50 mc/em

Jhaxonmwa A
50mA 020 mc

Puc. 2. EnexktpoHeripoMiorpadiyHe gocnigxeHHs (cxema): A — KOHCTPYKLUis CTUMYNSALINHOIO enekTpoaa;

B — pinsHka BUKOHaHHS enekTpoHelrpomMiorpadii; C-E

— NpukKknaau enekTpoHerpomiorpam y sBmbipkax Sham (C),

Sect (D) Ta Raph (E); * — Micue oxonfieHHs roikaMn CTUMYSLIMHOro efekTpoaa cToBbypa CigHM4YOro Hepea
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npaBoro nepeacepas. Ha npauttoyomy cepui cuctemy
KpoB0oOb6iry TBapuHu 3anoBHOBaAM Ta NpoMUBaNMU
0X0N0oAXEeHUM izionoriyHum posdymHom (~50 mn),
nani — 4% posdnHoM napadopmanbaerigy (~50 mn) go
noseu ibpunauin m'a3ie KiHuiBok, Tynyba Ta xBocCTa.
Po3unH napadopmanbgerigy rotyeanm ex tempore 3
37% po34nHy popmaniny («IHTep-cuHTe3», YkpaiHa) Ta
OVNCTUNBbOBaAHOI BOAW B HEOOXIAHIN KiNbKOCTI.

Y TBapuHu, TKaHWUHKU SKOi 6yno npedikcoBaHo B
Takuh cnocib, Buayyann CiAHWYUA HEPB i3 AiINSAHKOI
Tpaemu (y Wwypis i3 BUbipok Sham i Raph) abo yactuHamm
060x kykc, goBxuHot 0,5-1,0 cM koxHa (Bubipka
Sect; aucTtanbHa YyacTMHa — ApaMaTuU4yHO aTpodoBaHa,
HaniBnpo3opa, 4YacTo MicTuna Kinbka ctoBbypis,
npunernnx oAMH 40 oAHOro) i nomiwanu B 4% po34unH
napadgopmanbperiny Ha 5-7 adis, noTiM BigMUBaNu
B po34uHi dochaTHoro 6ydepa BnpoaoBx 1-2 gHis,
ouuLwanu Bi4 3anUWKIB NpUNernMx TKaHWH i noMiwanun
B 10% HeWTpanbHWIN po34ymH napadopmanbaeriay ans
NaToricToNOriYHOro AoCiAXEHHS. Po34umH docdaTHOro
6ydepa oTpuMyBanu WASXOM po3ymHeHHs 1 TabneTku
KOHLIEHTPOBAHOI BUCYLUEHOT PEYOBMHWN aHanoriyHoro
ximiyHoro cknagy (Phosphate buffered saline; Sigma-
Aldrich, CLUA) y 200 mn guctunboBaHoi BoAM. YBeCb
yac nicnsg BUYYEHHA Ta NepBUHHOI dikcauii 3pa3ku
36epiranu 3a Ttemnepatypm Big 0 go +5°C.

MaTtomopdponoriyHe gocnig>xeHHsA CiAHNYOro
HepBa BWUKOHYBanu B 4 TBapWH i3 BUbipkn Sham,
7 i3 Bubipkn Sect i 6 i3 Bubipkn Raph. OTpumaHi
y TBapwuH i3 Bubipok Sect i Raph HepBu rocTtpo
CerMeHTyBanan Ha Tpu (pparMeHTU — UeHTpasibHUI
(Bubipka Sect), abo pereHepauiiiHoi HeBpoMn (BMbipKka
Raph), npokcumanbHmin Ta anctanbHun (BMbipkn Sect i
Raph). ¥ Bubipui Sham 3 oueBMAHUX MpUYMH dDikCoOBaHUM
cToBbyp HepBa Ha Tpu dparMeHTU He po34insAnu.
3a3BuYali NpoKCMManbHUN dparMeHT y TBapuH i3
BMbipok Sect i Raph aBnsaB cobow uinbHUA cTOB6YP,
ANCTaNbHUN MiCTUB NMOYaTKOBI AiNITHKW Ma/lOroMinnkoBOro
Ta BE/IMKOrOMIiSIKOBOrO HEPBIB, Mpuerai 0AnH 40 OAHOrO.
LleHTpanbHUin dparMeHT y TBapwuH i3 Bubipkn Sect
6yB pO3BMHEHWUI Ccnabko, OTXEe MiX MPOKCUMANbHUM i
AVCTanbHUM pparmMeHTamMmn BUSBNANM AiacTas.

Ona nopanbworo gocniagxeHHs 6yno BigibpaHo
3pa3Ku He ycix TBapuH (auB. aani). MNig vyac ricrtonorivyHoi
06p0bkuM MaTepian po3MillyBanun Ha MOBEPXHI METaNeBoro
pobouoro 6noka Mmikpotoma-kpioctata (MK-25, CPCP),
3amMopoxyBanum fo 6nmspbko -20°C i ¢dopmyBanu
MO340BXHI 3pi3n TOBLWKMHOW 20 MKM, AKi noMiwanu y
BOAOMPOBIAHY BOAY KiMHaTHOI TeMnepaTypu. 3pi3u
BiAbMpanu i CKNAHNUM raykom nepeHocunu Ans 3bepiraHHs
B 1% po34nH kucnoro gopmaniHy. MpnbnunsHo yepes
0006y 3pi3n noMiwanu B opraHiyHUim poO34YNHHUK NipUAKH,
we yepes goby — Tpuyi no ~10 xB BUTpUMYBanu y
BOAOMPOBIAHIM BOAI, TPMYi NO ~5 XB — y AUCTUBOBaHIn
BoAi Ta nomiwanu B 30% po34mMH a30THOKMCIIOrO cpibna.
Yepes poby 3pi3um nomiwanm y AUCTUIbOBaHy BoAYy
MeHL HiXX Ha 1 xB, Agani — Tpwuyi No ~4 XB BUTPUMyBanu
B 1% po34unHi Kncnoro gopmaniHy, 3roaomM NpoTArom
~2 XB — Yy CBDKOMPUrOTOBIEHOMY PO34YMHIi aMia4yHOro
cpibna. MoTimM 3pi3m nomiwanm B 1% poO34YMH KMUCAOro
dopmManiHy 0 HabyTTa HUMU KOPUYHEBOrO 3abapBeHHs,
Aani npotsarom 15-20 ¢ — sutpumysanu B 0,5% po3umHi
Kncnoro dopmaniHy 3 BMiCTOM rnwoko3un ~1-2%,
npotsarom ~30 ¢ — y c/labKkoMy po34KnHi amiaky, NpoOTArom
~10-15 xB - y ANCTMNbOBAHIN BoAi. [lani 3pi3n Ha Kinbka
XBUAWH noMmiwann B 99,8% poO34uH i30Mponinosoro
CNUPTY, 3 AKOro NiAXOMNt0BanAN NPeAMETHUM CKeNbLEM.
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Micng BucywyBaHHA Ha 3pi3 HaHoOCUNU 1-2 KpanauvHu
KaHaacbkoro 6anb3amMy Ta HAKpMBaaM TOHKUM CKefbLEM.
doTodikcauito 3aiMCHIOBaNM He paHille Hixx Yyepes Aoby 3a
poriomoroto Mikpockona Olympus BX51 i3 BUKOpUCTaHHSM
umdposoi kamepu Olympus C3040Z0O0M Ta nporpaMHoro
3abe3neveHHss Olympus DP-Soft 3.2 (Olympus, Tokio,
AnoHis). MikpodoTorpadii npu 36inbweHHi B 200 pasis
Mann po3paxoBaHy BUCOTY 440 MKM npu uudbpoBOMYy
po3Mipi 2272x1704 nickcenis. 4N KOXHOI 3 TPbOX YaCTUH
HepBa OTpMMYyBanu WoOHanMeHwe 6 MikpodoTorpadin,
3a3BuYall 3 Pi3HUX MO3AO0BXHIX 3pi3iB ULi€i YacTUHK
HepBa. 3a AOMOMOrol MporpamMHoro 3abesneyeHHs
Imagel] (Wayne Rasband, CLLUA) BuMiptoBann BUCOTY
undposoro 3o06paxeHHsa. HakpecntwoBanu niHito,
nepneHAKYNsapHy OCHOBHIl OCi HepBa i niapaxoByBanu
KiNIbKiCTb HEPBOBMX BOJSIOKOH, SIKi MepeTUHaan Lo JiHito.
Mpoueaypy noBTOptOBaNM Kifibka pasis, Nepemillyoym
NiHito B MikpodoTOorpami B340BX OCHOBHOI OCi HepBa. Y
AiNsHUi HeBpoMu ansa 6inbwoi 06’eKTUBHOCTI KiNbKiCcTb
BMMiptoBaHb 36inbwyBanu go 5-6. I3 oTpuMaHux nig
4Yac KOXHOro BUMIiptOBaAHHS 3Ha4YeHb KiNbKOCTi BOJIOKOH
dopMyBanum BapiaTUBHI paan AN CTaTUCTUYHOTIO
AOCnigXeHHs. Pe3ynbTaTn BMpaxanu 8K LWiNbHICTb
HEpPBOBMX BOJIOKOH — KiJIbKiCTb BOJIOKOH, MiApaxoBaHy
Ha 440 MKM (GaKTUYHOT AOBXMHM 3a3HAYEHOI BULLE NiHii,
nepneHAuKYNsSpHOi OCHOBHIW OCi HepBa.

CrarncTtnyHa obpobka gaHnx

CTaTUCTUYHY 06pO6KY KiNbKICHMX AaHUX NPOBOANIN
3 BMKOPUCTaHHAM naketa EZR (R-STATISTICS). Y
BUMaAKY, KONMW poO3MoAin 3HadYeHb AOCNiAXYBaHOro
nokasHuka y Bnbipkax He BiApi3HABCS BiA HOPManbHOrO,
ycepefHeHW Moro piBeHb NpPeAcTaBAAAN Yy BUINSAI
M+£SD, npe M — cepeaHe apudmeTnyHe 3HayvyeHHs, SD
— CTaHAapTHa noxubka cepeAHbOro apudMeTUYHOro
3HaYeHHsA. SKWOo po3noAiN 3HayYeHb NOKa3HWKa
BiApi3HABCA Bi4 HOpPMasJbHOro, ycepeaHeHUn Moro
piBeHb npeacTasnsanu y surnagi Me (Q-Q,,), Ae Me —
megdiaHa, Q-Q,, — nepLunii Ta TpeTin KBapTui. XapakTtep
po3noAiny 3HayeHb AOCNAIAXYBaHUX MOKa3HWUKIB
BM3Hayann 3a KputepieM LWanipo-Yinka. Y pasi, akwo
xo4a 6 B 0AHIN i3 nopiBHOBaHUX BMOGIpok po3noain
iHOMBIAYyaNbHUX 3HaYeHb BiApPi3HABCS Bi HOPMasibHOro,
3HauywWicTb BiIAMIHHOCTI MiX BuMbipkamMu BM3Ha4danu
3 BMKOPUCTaHHAM KpuTepito Kpyckana-Yonnica, ans
anocTepiopHUX NOPIBHSAHb — 3 BUKOPUCTAHHAM KpPUTEPIto
Crina-[Bacca. Y pa3i HOpManbHOro po3noAisny 3HayeHb
[0CNiAXYBaHMX MOKA3HMKIB MOPiBHIOBAIN FOMOTEHHICTb
(piBHiCTb) Aucnepcih BMGipok 3a AOMNOMOrow TecTy
BapTtneTta i AKWo po3noAin 3HadyeHb gucnepcii
BiApi3HABCA BiA HOPMasnbHOro, TO ANSA MNOPIBHAHHSA
BUKOPUCTOBYBanu kputepin Kpyckana-Yonnica B
noeaHaHHi 3 kputepiem Ctina-[Bacca nns anocTtepiopHUx
NOpiBHAHb. MpK HOpManbHOMY X PO3MNO0AiNi 3Ha4YeHb
avcnepcii 3actocosyBanm ANOVA (ANOVA — analysis
of variance) i3 kpuTepiem TbloKi ANa anoCcTepiopHUX
MOPIBHSAHb.

Onsa 3’acyBaHHS 3Ha4JyLWOCTi BiAMIHHOCTEN 3a
3HayeHHAMM SFI Mix aHanizoBaHumu Bubipkamu
Ta 3aralbHUMW rpynaMu y BiANOBIAHWUINA TepMiH
cnocTtepexeHHs [49] BukopucToByBanu t-kputepin
CTbloAeHTa ANs HEeNnoB'A3aHMX rpyn.

3HauywicTb KOopensauii MiXx iHAMBIAYanbHUMM
3HavyeHHaMu SFI, amnniTyam i nateHTHOro nepioay
M-BianoBi4i Ta WiNbHOCTI HEPBOBMX BOJIOKOH Yy BCiX
BMbipkax 3'sscoByBann TeCTOM paHrosoi kopensauii
CnipmeHa (y pasi, aKWo po3noain 3HadeHb Ansa 060x
A0CNiAXYBaHUX BEJTMYUH BiAPi3HABCS Bi HOPManbHOI0)

http://theunj.org



46

abo 3a kpuTepieM lMipcoHa (3a HOpMasibHOro po3noainy
xo4a 6 04HOro i3 AOCAIAXYBaHUX MOKa3HWUKIB).

Y BCiX BMNaAKax NpuUNyLWeHHS WoAO0 CTaTUCTUYHOI
3HaAYYLOCTi OTPMMAHOro pesynbraTy BBaXKanu BipHUM,
SAKLWO MMOBIPHICTb MPOTUAEXHOro npunyleHHs 6yna
MeHwoto Hix 0,05 (p<0,05).

Pe3synbtatn

®DyHKLUiOHanbHNH iHAEKC cigHn4oro HepBa (SFI)

3a nonepedHiMn gaHumu [49], y 3aranbHin rpyni
Sham (n=13) cepenHe 3HayeHHA SFI yepe3 12 Tux
nicns mMoAentoBaHHA TpaBMW cTaHoBuno —(7,6£6,3)
6ana, y 3araneHin rpyni Sect (n=15) -(78,5+8,6) 6ana,
y 3araneHin rpyni Raph (n=14)-(60,4+13,0) 6ana.
CTaTUCTMYHO 3HAYYLLY Pi3HMLIIO BUSBNEHO A1 BCiX TPbOX
nap NopiBHsIHb 3aranbHuX rpyn — Sham i Sect, Sham Ta
Raph, Sect i Raph [49] (Ta6na. 1, Puc. 1).

Y pocnigxeHunx y uin poboTi Bubipkax i3 3ragaHmx
rpyn 3HavyeHHsa SFI ctaHoBunun —(7,9+6,7) 6ana (Bubipka
Sham), -(80,6+7,5) 6ana (Bubipka Sect) i -(52,1+13,7)
6ana (Bnbipka Raph) (ans. Tabsa. 1, Puc. 1). 3HavyeHHs
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SFI koxHOi i3 BMbBipOK BiApPi3HANOCH Bi4 3HAYeHb
BiAMOBIAHOI 3arasibHOI rPynn CTaTUCTUYHO HE3HAYYLLO.
Ak i y BUNaAKy 3aralbHUX rpyn 3HadyeHHs SFI y
[ocniaxyBaHux BMbipkax icTOTHO BiApi3HANMCS Npu yCiX
BapiaHTax nonapHOro ix NopiBHAHHA (AuB. Tabsa. 1).
O6uaBa pe3ynbTaTu CBiAYaTb NPO penpe3eHTaTUBHICTb
aHanizoBaHux BMOIpOK MPUHaMMHI 3a yHKUIOHaNbHO-
aHaTOMIYHMM rnoka3HuUKoM SFI.

AMmnnityga ta natreHTHmi nepiog M-signosigi

Y Bunbipui Sham cepegHe 3HayeHHs aMnaiTyau
M-Bignosiai ctaHosuno 9,5 (8,2; 9,5) MB, cepenHe
3Ha4yeHHs naTeHTHoro nepioay - (0,9+0,1) mc (Taba. 2,
Punc. 3), y Bubipui Sect - BignosigHo 0,3 (0,3; 0,4)
MB i (3,9+3,1) mc, y Bubipui Raph - 4,4 (3,7; 4,9) mB
i (3,3£1,7) mc. CTaTUCTUYHO 3HauyLly BiAMIHHICTb
amnniTyan M-Bignosiai BUSBUAKM AN5 BCiX Nap NOpiBHSAHb
mix Bnbipkamm (Sham i Sect, Sham ta Raph, Secti Raph).
NaTeHTHM nepiog M-BiANOBiAi CTAaTUCTUYHO 3HAYYyLLO
BiApiI3HABCSA nuwe Npu MOPIiBHSAHHI 3Ha4YeHb BMUBIpoOK
Sham i Sect Ta Sham i Raph.

Ta6nuys 1. CepeaHi 3HaueHHA SFI y 3aranbHuX ekcrniepuMeHTanbHux rpynax [49] Ta gocnigxyBaHnx

BMbipkax (M = SD)

CYKYNHOCTIi eKCcrnepuMMeHTaJlbHUX TBapuH

CYKYMNHICTb TBApWH

Sham Sect Raph
[JocniaxysaHi BUGipky _7,9n:|:=66;,7 ‘o —80,817;7,5 1 _52’1nd=:61;3’7 .
3aransHi rpynu [49] —7,6n;163,;3 o —78,g=1158;,6 t1 —60,211‘1“3,0 2

TpuMiTKy.

* BiAMiIHHICTb 3HauyeHb SFI cTaTMcTMYHO 3Hauywa (p<0,001, ANOVA-TecT i kpuTepil TbloKi ANs anocTepiopHUX

MOPIBHSAHDb);

T BiAMiHHICTb 3Ha4eHb SFI cTaTucTnyHo 3Hauvywa (p<0,001, kputepin Kpyckana-Yonnica i Ctina-Bacca ans

anocTepiopHUX MOPiIBHSHD);

o

rpyn).

, 1, 2 BigMiHHOCTI 3HayeHb SFI cTaTucTMyHO He3Hauywi (p>0,05, t-kpuTepin CTbloaeHTa ANS HENOB'A3aHNX

Tab6nuys 2. CepefHi 3HavyeHHs amnniTyam (MB) Ta naTeHTHOro nepiogy M-sianosigi (MC) B ekcnepmMMeHTanbHUX

BMbBipkax
EkcnepumeHTanbHi BU6Gipkn
Sham (n=6) Sect (n=7) Raph (n=6)
AMnniTyaa NaTeHTHWUIA nepioa Amnnityaa JlaTeHTHWUI nepioa AmnnitTyaa JlaTeHTHWI nepioa
M-Bignosiagi, Me M-Bignosiai, M-Bignosiai, Me M-Bignosiai, M-Bignosigai, M-Bignosigi,
(QQu) M£SD Q-Q.) MxSD Me (Q-Q,) M£SD
9,5(8,2;9,5"" 0,9+0,1 %Y 0,3(0,3;0,4)"0 3,9+£3,1 % 4,4 (3,7; 4,9) "0 3,3+1,7 "

pumitkn.

* BiAMIHHICTb 3Ha4eHb aMnniTyan M-signosiai y Bubipkax Sham ta Sect ctaTucTnUHO 3Hauvywa (p<0,01,

kpuTepin Ctina-[iBacca Ana anocTepiopHMX NMOPIBHSAHD);

T BiAMIHHICTb 3HauyeHb amnniTyanm M-sianosiai y Bubipkax Sham ta Raph ctatuctnyHo 3Hauywa (p<0,05,
kputepin Ctina-[iBacca Ana anocTepiopHUX NOPIBHSAHD);

° BIAMIHHICTb 3Ha4yeHb aMnniTyam M-Bianosiai y Bubipkax Sect Ta Raph ctatnctmyHo 3Hauvywa (p<0,01,
KpuTtepinn Ctina-[Bacca Ass anocTePiOPHUX MOPIBHSHD);

X BiAMiIHHICTb 3Ha4YeHb laTeHTHOro nepioay y Bubipkax Sham Ta Sect ctatucTnyHo 3Hauywa (p<0,01, kpuTepin
Crina-[Bacca ANnsa anocTepiopHUX NOPIBHSHD);

Y BiAMIHHICTb 3HaYeHb NaTeHTHOro nepioay y subipkax Sham ta Raph crtatnuctunyHo 3Hauywa (p<0,05, kpuTepin
Crina-[Bacca ANns anocTepiopHUX NOPIBHSHD).
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Puc. 3. ®akTnYHi 3HauyeHHs (ToYkKn) amnnityam M-sianosiai (MB, A), naTeHTHoro nepiogy (Mc, B), winbHoCTI
HepBOBUX BOSIOKOH (04/440 mkM, C), ix MediaHu (ropn3oHTaNbHi PUCKM B MeXax BepTUKa/IbHUX MPSIMOKYTHUKIB),
mexi I Ta III kBapTunen (HaCTUHM NPSAMOKYTHUKIB, po3TalloBaHi, BiANOBIAHO, HMXYe Ta BULLE 3a MejiaHy B
KOXHWI TEPMIiH), cepefiHi 3HavyeHHs (X), CTaHAapTHI BiAXUneHHs (BiACTaHb MiX MO3HAYKOK CepeAHbOro 3Ha4YeHHs
Ta HMXXHIM abo BepXHiM KpaeM KOXHOro NPsiIMOKYTHMKA) i CTyneHi po3knay (amvcnepcii) 3a mexxaMm BepxHbOro

Ta HMXHbOIO KBaApTUNiB (TOPM30HTasbHI NIaHKN BEPTUKANbHUX BYCUKIB) AN Tpbox BMbipok; D — 3Hauywa
CU/IbHa HeraTUBHa Kopensauis MiX iHAMBIAYaNbHUMM 3HAYEHHSAMM NAaTEHTHOro nepiogy M-BignoBigi Ta WiNbHICTIO
HepBOBUX BOJIOKOH Y ANCTasbHIM YaCcTUHI BUiydeHoro ctoBbypa ciaHnyoro Hepsa y Bubipui Raph (r= -0,96, 95%
nosipunii iHtepsan -1,00...-0,01, p<0,05).

pumiTkn.

Mo 650Ky A (amnnityga M-signosiagi):

* BiAMIHHICTb 3HaYeHb NpuM NopiBHSHHI BMBipok Sham Ta Sect cTaTUCTMYHO 3HauyLWwa
(p<0,01, kpuTtepin Ctina-ABacca ansa anocTepiopHUX MOPIBHSHbL);

" BiAMIHHICTb 3HaYeHb Npu NMopiBHSAHHI BMBipok Sham Ta Raph cTaTucTUyHO 3HauyLwa
(p<0,05, kpuTepinn Ctina-[Bacca Ass anocTEPiOPHNX NOPIBHSHD);

° BiAMIHHICTb 3Ha4YeHb NpW NOPIBHSAHHI BMbipok Sect Ta Raph cTatucTnyHO 3HauyLwa
(p<0,01, kpuTepin Ctina-ABacca ansa anocTepiopHUX MOPIBHSHD).

Mo 650Ky B (nateHTHuii nepiog M-Bignosigi):

X BiAMiHHICTb 3Ha4YeHb Npu NOpPiBHSAHHI BMGipok Sham Ta Sect cTaTUCTUYHO 3HauyLla
(p<0,01, kpuTtepin Ctina-ABacca ansa anocTepiopHUX MOPIBHSHbL);

Y BigMiHHICTb 3HaYeHb Npu NMOpiBHSAHHI BM6ipok Sham Ta Raph ctatucTuyHo 3HauyLwa
(p<0,05, kpuTepin Ctina-[Bacca Ans anocTePiOPHUX MOPIBHSHD).

o 650Ky C (WinbHICTb HEPBOBMX BOJIOKOH, pe3y/bTaTu AJiS TPbOX YaCTUH HEPBAa B KOXHIN i3 BUBIPOK 3’€AHaHI
YMOBHOIO JliHi€0,; y BMbipLi Sham 3 o4eBuAHUX NPUYUH y TPbOX MICLISIX HABEAEHO pe3y/ibTaTu, OTPUMaHi 4715
OAHiIEi | Tiei caMoi yacTuHM HepBa):

* BiAMIHHICTb 3HAY€Hb LWiNbHOCTI B MPOKCUMAasbHI Ta LeHTpabHili YacTuHi HepBa y BMbGipui Sect cTaTUCTUYHO
3Hauywa (p<0,01, kpuTepin Ctina-[Bacca ANs anocTepiopHMX NOPIBHSIHb);

" BiAMIHHICTb 3HAY€eHb LWiNbHOCTI B MPOKCUMAaNbHINM i AUCTanbHIN YacTUHax HepBa y BMbipui Sect ctTaTUCTUYHO
3Hauywa (p<0,05, kputepin Ctina-[lBacca Ans anoCTEPIOPHUX MOPIBHSHD);

° BIiAAMIHHICTb 3Ha4eHb WiNbHOCTI B LleHTpabHil i ANCTanbHIM YacTuHI HepBa y BUbipui Sect cTaTUCTUYHO
3Hauywa (p<0,05, kputepin Ctina-[lBacca Ans anoCTEPIOPHUX MOPIBHSHD);

X BiAMIiHHICTb 3H@4YeHb LWiNIbHOCTI B MPOKCKMMalbHili YaCTUHI HepBa Ta HeBPOMi y BMbipui Raph ctatuctuyHo
3Hauywa (p<0,001, kpuTepilt TbloKi AN anoCTEPIOPHMUX MOPIBHSHB);

Y BiAMiHHICTb 3HAY€eHb LWiIbHOCTI B MPOKCUMaJsbHIl i ANCTanbHIN YacTMHax HepBa y BMbipui Raph ctatuctmnyHo
3Hauywa (p<0,001, kpuTepilt TbloKi ANs anoCTEePIOPHMUX NOPIBHSHb).
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WinbHicTb HepBOBHX BOJIOKOH

OrnspoBe NaTtoricTonoriyHe AOCNiAXKEHHS BUSABUIIO
SAKICHI Bi3yanbHi BIAMIHHOCTI 3@ LWiNbHICTO, XOA0M i
B3aEMHMWW poO3TallyBaHHSAM Mi€NiHI30BaHUX HEPBOBUX
BOJIOKOH Yy A0CHiAXYBaHWX YaCTUHaX CiAHMYOro Hepsa
TBapuWH pi3Hnx subipok (Puc. 4).

3HayeHHs SFI BMbipkn Sham (n=4), BuKopucTaHoi
ONS BU3HaYeHHS LWiNbHOCTIi HEPBOBWUX BOJIOKOH,
BiApi3HANMCS Bia 3HadeHb SFI 3aranbHOi rpynn Sham
(n=13) [49] cTaTnuCcTM4HO He3Hauywo (p=0,56, t-kpuTepin
CTblofeHTa Ans Henos'sizaHux rpyn) (Pwuc. 1,D) i B
cepegHboMy cTaHoBuAM —(9,8 = 6,9) 6ana. LWinbHicTb
HEPBOBMX BOJIOKOH Y Ui BMbipui ctaHoBuna (104,9+3,1)
oaAuMHMLUb/440 mkMm (Tabn. 3).

Y Bubipui Sect (n=7) WinbHiCTb HEPBOBUX BOJIOKOH
ONs NPOKCMManbHOI YacTMHW HepBa (N=7) cTaHoBMAA
86,5 (80,4; 87,9) oanHuub/440 MKM, ANS LeHTpPanbHOI
yactuHu (n=7) - 44,2 (30,4; 48,7) oaMHUub/440 MKM,
ANa AncTanbHoi YacTuHu Hepea (n=4) - 21,6 (21,5; 23,1)
0AMHMLb/440 MKM. Lli 3HaUeHHS CYTTEBO BiApi3HSAINCH
(Ta6n. 3).

Y Bunbipui Raph (n=6) ycepeaHeHe 3Ha4yeHHA
WiNbHOCTI AN NPOKCMManbHOI YacTUHM HepBa (nN=6)
ctaHoBuno (91,1+£3,3) oanHnub/440 MKM, ANS AiNAHKK
HeBpoMu (n=6) - (63,2+4,1) oanHNUbL/440 MKM, AnNN
ANCTanbHOI 4YacTuHu HepBa (n=4) - (65,5+2,6)
o0aAnHNLb/440 MKM. CTaTUCTUYHO 3HaYyLi BiAMIHHOCTI
B MeXxax BUOIpKM BUSIBNEHO SMLIE MPWU MOPIBHAHHI
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3HayeHb MPOKCMMasnbHOI YaCTUHM N HEBPOMMW, @ TaKOX
Npwv NOPIBHAHHI 3HAYE€Hb NMPOKCUMAsIbHOI Ta AUCTAsIbHOT
yacTuHu (p<0,001, kpuTepiin TbloKi AN anoCTepPioOpHUX
nopiBHSIHb; Tabsa. 3).

Mpy NOpPIBHAHHI 3HA4YeHb LWiSIbHOCTI HEPBOBUX
BOJIOKOH pi3HUX BUBIPOK Mix c0b60t0 CTaTUCTUUYHO
3Ha4yyWwi BiAMIHHOCTI BUSABNEHO ANSA BCiX YacCTUH
HepBa (Tabs. 4). Yepe3 HeBeNuKYy KiNbKiCTb 3pa3kiB
ANs KOXHOI BMbBipkn (n=4) CTaTUCTUYHO 3HauyLly
pPi3HULUIO WOAO0 MOKa3HWKa AN AUCTasIbHOI YaCTUHMU
HepBa MpKW MOPIBHAHHI TpbOX nNap BMGiIpok BAasnocs
BUSBUTU Nuwle 3a KpuTepieM BinkokcoHa-MaHHa-YiTHi
(Ta6n. 4).

Kopensiyia Mi>xk 3Ha4YeHHAMU [OCHig>KyBaHUX
BeJINYUH

Y Mexax KOXHOi 3 TpbOoX BMOIpOK He BUSIBIEHO
CTaTUCTUYHO 3HaYyLWoi Kopensauii MK iHAMBIAyanbHUMKU
3HaYeHHAMM aMmnniTyam M-Bignosiai M naTeHTHOro
nepioay M-ignosiai, SFI W o6box enekTpo-
HepoMiorpadiyHMx nokasHukiB, SFI Ta wWinbHOCTI
HEPBOBMUX BONOKOH (ANA TPbOX AOCAIAXYBaHUX
YacCTUH HepBa), WiNIbHOCTI HEPBOBUX BOJIOKOH A4S
TPbOX AOCNIAXYBaHUX YaCTUH HepBa Ta NaTEHTHUM
nepiogoM 4u amnaitygoto M-BianoBiAi, 3a BUHSATKOM
iIHAMBIAYaNIbHUX 3HA4YeHb WiNbHOCTI HEPBOBUX BOJTIOKOH
ANCTanbHOI YaCTUHW HepBa i 3HA4YeHb JITATEHTHOrO
nepioay y Bmbipui Raph, ana skux BUSIBNEHO CUJIbHY
HeraTuBHYy kopensuito (Puc. 3,D).

Puc. 4. TkaHVHa AOCNiAXYBaHOI AiNSHKK cigHn4oro Hepsa B rpynax Sham (A), Sect (B - npokcumanbHa
yacTtuHa; C, H — ueHTpanbHa YyacTuHa; D - anctanbHa YyacTuHa) i Raph (E — npokcMManbHa 4acTuHa;
F, I - HeBpoMa; G — gucTanbHa YacTuHa). A-G - x200; H, I - x400
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Ta6auys 3. LinbHicTb HEPBOBMX BONOKOH (04/440 MKM) Y MPOKCUMManbHil, LEHTPaNbHIA | ANCTanbHIN

YaCTUHaX HEpBa

[focnig>xyBaHuii pparMeHT HepBa
EKkcnepuMeHTanbHa
BuUbipka LleHTpanbHa yacTuHa /
NMpokcuManbHa YacTuHa Hespoma AucTanbHa YacTUHa
Mean+SD, n=4
Sham
104,9+3,1
Sect Me (Q-Qy,), n=7 Me (Q-Q,), n=7 Me (Q-Q;), n=4
86,5 (80,4; 87,9)" " 44,2 (30,4, 48,7) *° 21,6 (21,5; 23,1) *°
Raph MeanxSD, n=6 MeanxSD, n=6 Mean+SD, n=4
a
P 91,1£3,3 %Y 63,2+4,1% 65,5+£2,6 ¥
pumitKn.

* BIAMIHHICTb 3Ha4YeHb LWiNbHOCTIi HEPBOBUX BOJIOKOH A1 MPOKCMMabHOI Ta LLeHTpasibHOI YaCcTUHU HepBa y

BMbipui Sect cTaTnuctmnuHo 3Hauywa (p<0,01, kpuTtepilt Ctina-lBacca A/ anoCTEPIOPHUX MOPiIBHSHD);

T BiAMIHHICTb 3HaYeHb LWiNbHOCTIi HEPBOBMX BOJIOKOH A1 MPOKCMMaabHOI Ta AUCTaNIbHOI YaCTUHW HepBa Y
BMbipui Sect cTaTncTmnyHo 3Hauywa (p<0,05, kputepin Ctina-[Bacca ANna anocTepiopHUX MOPIBHSAHb);

° BIAMIHHICTb 3Ha4eHb WiNIbHOCTI HEPBOBMX BOJIOKOH ANS1 LLleHTpaJibHOI Ta ANCTasIbHOI YaCcTUHU HepBa Yy BMbipui
Sect ctatucTnyHo 3Hauvywa (p<0,05, kputepint Ctina-[lBacca 415 anocTepiopHUX NOPIBHAHB);

X BiAMIHHICTb 3Ha4YeHb LWiIbHOCTI HEPBOBMX BOJIOKOH AJ11 NPOKCUMasibHOI YaCTUHM HepBa Ta HEBPOMK y BMOipui
Raph cTtatuctnuHo 3Hauywa (p<0,001, kpuTepint TbloKi NS anoCTePiOPHUX MOPIBHSHbL);

Y BIAMIHHICTb 3Ha4YeHb LWiNbHOCTI HEPBOBMX BOMIOKOH A5 NPOKCUMasibHOI Ta ANCTasibHOI YaCTUHW HepBa Y
BM6ipui Raph ctatncTnyHo 3Hauywa (p<0,001, kpuTepin TbloKi AN aNOCTEPIOPHUX MOPIBHAHb).

Tabsnys 4. Mixrpynosi BiAMiIHHOCTI 3@ BEIMYMHOLO LLiNIbHOCTI HEPBOBUX BOSIOKOH (04/440 MKM) y
[ocnigxyBaHux dparMeHTax HepBa

[Aocnip>xyBaHuit dparMeHT HepBa
ExcnepuMeHTanbHa
Bubipka NMpokcuManbHa YacTuHa, LleHTpanbHa yactuHa / AuvcTtanbHa yacTuHa, Me
MeantSD HeBpoMma, Me (Q,-Q,,,) (Q,-Q,))
n=4
Sham
103,8 (103,1; 105,6) ¥+ 2 ABO 104,9+£3,1 **
n=7 n=7 n=4
Sect
84,9+4,7 *° 44,2 (30,4; 48,7) *? 21,6 (21,5; 23,1) ©3
n=6 n=6 n=4
Raph
91,1+£3,3 *° 63,1 (60,9; 65,2) "* 66,2 (64,4; 67,3) %3
pumitkn.

7151 NOKa3HUKIB rpOKCMMasibHOI YaCTUHN HEpPBA:

* BiAMIHHICTb 3HaYeHb LWiNbHOCTIi HEPBOBUX BOJIOKOH y BMbipkax Sham i Sect ctaTucTtnuyHo 3Havywa
(p<0,001, kpuTepint TblOKi ANA anOCTEPIOPHUX MOPIBHSHD);

" BiAMIHHICTb 3Ha4YeHb WiNbHOCTI HEPBOBMUX BOMIOKOH Yy BMbipkax Sham i Raph cTaTucTtMyHo 3Hauyuwa
(p<0,001, kpuTepinn TblOKi 418 anOCTEPIOPHUX MOPIBHSAHDL);

° BIAMIHHICTb 3Ha4Y€eHb LWiNIbHOCTI HEPBOBMX BOMOKOH Y BMbipkax Sect i Raph cTaTMCTUYHO 3HauyLwwa
(p<0,05, kpuTepiit TbloKi A1 aNOCTEPIOPHUX MOPIBHSHDb).

7151 NOKa3HUKIB UEHTPasIbHOI YaCTUHW HEpPBa:

X BIiAMIHHICTb 3HAYeHb WiNbHOCTI HEPBOBMX BOJIOKOH Y BUBipkax Sham i Sect ctaTucTM4YHO 3HauyLwwa
(p<0,05, kputepin Ctina-[Bacca Ass anocTePiOPHUX NOPIBHSHbD);

Y BiAMIHHICTb 3HAUY€eHb LWiIbHOCTI HEPBOBUX BOJIOKOH Y BUbipkax Sham i Raph ctaTtucTuyHo 3HauyLwa
(p<0,05, kputepin Ctina-[Bacca AN anocTepioOpHUX NOPIiBHSHD);

2 BiAMIHHICTb 3HaYeHb WiNbHOCTI HEPBOBMX BOSIOKOH Yy BMbBipkax Sect i Raph ctatnctnyHo 3Hauywa
(p<0,01, kpuTepin Ctina-Bacca aNnsa anocTepiopHMUX MOPIBHSHD).

/7151 NOKa3HUKIB ANCTasIbHOI YaCTUHU HEPBA:

! BiAMiIHHICTb 3Ha4YeHb LWiNbHOCTI HEPBOBMX BOJIOKOH Y BMbipkax Sham i Sect cTaTUCTUYHO 3HauyLWa
(p<0,05, kpuTepin BinkokcoHa—MaHHa-YiTHi);

2 BiAMIHHICTb 3HAaY€eHb LWiNbHOCTI HEPBOBUX BOJIOKOH Y BMbipkax Sham i Raph ctatuctnyHo 3Hauywa
(p<0,05, kpuTtepin BinkokcoHa-MaHHa-YiTHi);

3 BIAMIHHICTb 3Ha4eHb LWiNbHOCTI HEPBOBUX BOJIOKOH y BMbipkax Sect i Raph ctatncTnyHo 3Hauylwa
(p<0,05, kpuTepinn BinkokcoHa-MaHHa-YiTHi).
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Mpn o6’eaHaHHi pe3ynbTaTiB TpbOX BMOIpOK B
OAHY KOropTy, CTaTUCTUYHO 3Hauyyly Kopensauito
BusiBNeHo (Puc. 5) Mix iHAMBIAYanbHUMWU 3HAYEHSMMU
amMniiTyamM Ta naTeHTHOro nepiogy M-sianosiai, SFI 1
amnnityan M-gianosiai, SFI Ta naTeHTHOro nepioay

M-Bignosigi, SFI 1 WinbHOCTIi HEPBOBMX BOJIOKOH
y MPOKCUManbHIiN 4acTUHI, LeHTpanbHiIh YaCTUHI
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(4n HeBpOMI) Ta AUCTaNbHIA YaCTUHI HepBa, MiX
iHAMBIAYalbHUMM 3HAYEeHHAMU aMnaiTyam M-Bianosiai v
LWiNbHOCTIi HEPBOBMUX BOJIOKOH Y MPOKCUMasbHiN YaCcTUHI,
LEeHTpanbHih YacTUHI (4 HeBpOMi) Ta AUCTanbHin
YaCTUHI HEPBA, @ TaKOX MiX iHAMBIAYaNbHUMU 3HAYEHAMN
nateHTHoro nepiogy M-siagnosiai Ta WiNnbHOCTi HEPBOBUX
BOJIOKOH Y LleHTpasbHih YacTUHi HepBa (4Y HEBPOMI).
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Puc. 5. MNpuknaan CTaTUCTUYHO 3HAYYLWOI Kopensauil MiX iHAMBIAYaNbHUMU 3HAYEHHSIMU aHani30BaHUX BesINYUH
(HaBepeHUX y OAUMHULSAX, BUKOPUCTOBYBAHUX Y Uil CTaTTi) y MexaX KoropTtu, copMoBaHOi 3 TBapuH yCiX

BMbGipok:

A - MiX iHaMBIAYaNnbHUMKN 3HaYeHHAMM amnniTyam M-sianosiai Ta SFI (rs = +0,88, p<0,001);

B - Mix iHoMBigYyanbHMMKN 3HAYEHHSAMU NaTeHTHOro nepioay M-signosiai 1 SFI (rs = -0,66, p<0,01);

C - MiX iHAMBIAYaNbHUMW 3HAYEHHSMW NaTEHTHOro nepiogy M-sianosiAi Ta WiNbHOCTIi HEPBOBUX BOJTIOKOH Y
LeHTpasibHin YacTuUHi HepBa 4K HeBpoMi (rs = -0,50, p<0,05);

D - Mix iHaMBiAYanbHMMKN 3HAYEHHSAAMM NAaTEHTHOro nepiogy i amnnityan M-signosiai (rs = -0,57, p<0,05);
E, Fi G - Mix iHaMBiAyanbHMMN 3Ha4YeHHsAMKM SFI Ta WinbHOCTI HEPBOBUX BOJIOKOH Y MPOKCUMasbHIA YacTUHI
(E, r = 0,90, 95% A1 0,73-0,96, p<0,001), ueHTpanbHin YyacTuHi yn HeBpomi (F, r = 0,92, 95% AI 0,80-0,97,
p<0,001) Ta aucTanbHi YyacTuHi Hepsa (G, r=0,97, 95% AI 0,88-0,99, p<0,001);

H, IiJ - MiX iHAMBIAYaNbHMMUM 3HAYEHHSAMM aMNAiTyaAn M-BignoBiAi Ta WifIbHOCTIi HEPBOBMX BOJIOKOH Y
npoKkcMManbHin yacTtuHi (H, r = 0,87, 95% A1 0,67-0,95, p<0,001), ueHTpanbHi YyacTuHi yn HeBpomi (I, r = 0,92,
95% A1 0,78-0,97, p<0,001) Ta AgucTanbHin yacTuHi HepBa (J, r = 0,97, 95% Al 0,90-0,99, p<0,001)
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O6roBopeHHSnA

TpaBMa nepu@epuyHOro Hepea - 4YacTul BUA
TpaBMW BOEHHOTO Yacy [10, 11], ans akoi xapakTepHUi
KOMMJeKC po3siafiB pyXxoBoi cdepu, YyTAnBOCTI Ta
XpOHi4yHOro 6onto [1-5]. EdpekTMBHICTb NikyBaHHs TMH
3annwaeTbca obmexeHow [4, 31]. Sk nepcnekTUBHI
HanpsaMu ii NnoninweHHs po3rnsgakwTb po3pobky
6araToKOMMNOHEHTHUX BioiHXeHepHUX 3'eagHyBadiB
KiHUiB TpaBMOBaHOro Hepsa [26, 28, 52-54] i 3acobis
CTUMYOBAHHSA NNACTUYHOCTI HEMPOHHUX Mepex MO3KYy
[36, 37], 30kpeMa 3a y4acTi CTOBOYpOBUX KNITUH
[26, 55, 56]. Mowyk i anpobauito HOBMX MeToAiB
nikyBaHHsa TMNH 3a3Bu4yal 34iCHIOKTL B yMOBaXx
ekcnepumeHTy. Bu3HaHowo, X04 i He no3baBneHowo
Heponikis, moaennto TIMH € nepeTuH cigHNMYOro Hepsa
wypa [42, 57] i3 HaCTYNHUM CNOCTEPEXKEHHSM MPOTSArOM
9-12 Tux [42] Ta OUIHKOI pe3ynbTaTiB BiAHOBHOIO
npouecy 3a A0MNOMOrow (yHKLiOHanAbHO-aHaTOMI4YHOrO
(BU3HaveHHs SFI) [43], enekTpoHelipoMiorpadiyHoro i
rictonoriyHoro gocniaxeHHs [42, 58].

MuTaHHA WwWoAo 3B'A3KY MiX TpbOMa Knacamwu
MOKA3HWKIB CTaHy CiAHMYOro HepsBa - TaK 3BaHUX
dyHKUioHanbHMX (SFI, NOKOMOTOPHA AKTUBHICTb i
ekcTepouenuis), enektpodisionoriyHnx Ta mopdo-
METPUYHUX — 3aJIMWAETLCA HEBUPIWEHUM. Y YaCTUHI
AOCNiAXeHb He BUSBNEHO KOpPensLito MK 3Ha4YeHHsaMKN SFI
Ta MOpPHOMETPUYHUMUN YN eNleKTpOoHeNnpoMiorpadiyHMm
NoKasHMKaMu CiAHNYOro HepBa Ha AesKUX MOAENSIX NOro
Tpaemu ([44], amB. Takox [45, 59]), Toai AK iHWIi HI6BUTO
OEMOHCTPYOTb TaKWM 3B'A30K ANS AesAKUX i3 TPpbOX
KnaciB nokasHukis [46, 47, 60] un okpeMuX BeNYUH
y NeBHi TepMiHM cnocTepexeHHs [48, 61]. Kpim Toro, y
HM3Li pobIT i3 BUKOPUCTAHHSAM CXOXUX MoAenen Tpasmm
CiAHMYOro Hepsa (i pi3HMX eKCnepuMeHTanbHUX TBapUH),
OKpeMO He AOCAiAXYBasn HasAsBHICTb CTaTUCTUYHO
3HaYYLWMX KOpensuil Mix enekTpoHelipoMiorpadiyHnmMmn
Ta PYHKUiIOHaNbHO-aHATOMIYHMMU YN MOP(POMETPUYHUMM
nokasHukamun (AuB., Hanpuknaa, [62]). Hanpuknag,
F. Kanaya Ta cniBaBT. (1996) [61] Ha Moaeni nepeTuHy
Y BUCiYeHHS (dparMeHTa CiAHMYOro HepBa LWypa
M HeramHoi aBTonnacTuku abo Helpopadii yepes
12 Ty cnocTepeXeHHS BUSABWAMU, WO Npu MonapHoMy
NOPIBHSAHHI iHAMBIAYanbHUX 3HayeHb 14 MOKa3HWUKIB
i3 Tpbox knaciB (pyHKULiOHanbHO-aHaTOMIi4YHI,
enekTpoHenpomiorpadiyHi Ta rictoMmopdoMeTpUYHI)
CTAaTUCTMUYHO 3Hauyylla KopenAauis HagBHa nuwe Mix
SFI, po3paxoBaHOro 3a nepBuHHOW dopmMynot L. de
Medinaceli Ta cnisaBT. (1982) [63], Ta BENNYMHOIO
CMiBBiAHOLWEHHS AiaMeTpiB BOJIOKHA M aKCOHa, a TaKoxX
MiXX UMM Buaom SFI Ta BENMYMHOK CMNiBBiAHOWEHHS
TOBLWWHN Mi€NiHOBOI 060/OHKK W AiamMeTpa akcoHa.
C.A. Munro Ta cniBaBT. (1998) [44], He BUSBUBLUK
Ha Benuki BMbipuUi TBAapuUH XOAHOI Kopenauii Mix
(dYHKLiOHaNbHO-aHAaTOMIYHUMK, eneKTpodizioNoriYHNMKN
Ta MOPPOMETPUYHUMM MOKA3HUKAMWU, OTPUMAHUMU B
pi3Hi TepMiHM nicnsa BUCIYEeHHS ABOCaHTUMETPOBOro
(dparmMeHTa BEJIMKOrOMIIKOBOIO HEpBa Lypa i HeramHoi
anoHenmponnacTtuku agedekrta [64], CTBEpPAXYOTh,
WO rinoTesy nNpo TakuMi MaTeMaTUYHUWA 3B’A30K Chij
BIAKMHYTW.

Y uih poboTi HamMu JocnigXeHo 3HayeHHs SFI,
NnaTeHTHOro nepioay 1 amnnityanm M-eignosiagi, a Takox
WiNbHOCTI HEPBOBMUX BOJIOKOH 4Yepe3 12 Tux nicnsg
moaentoBaHHsA TMH. Takui Habip NMoOKa3HWKIB CTaHy
CiAHMYOro HepBa i TEpPMiH iX BM3HAUYeHHs dirypye i B
IHWKWX npausx, NpUCBAYEHNX ekcrepuMeHTanbHin TMH
[65-67]. OCHOBHWM pe3ynbLTaTOM HaLIOro AOCNIAXEHHS €
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BUSABJIEHHS KOpensuii MiX 3a3Ha4eHMMN NOKa3HUKaMn B
YMOBaX, KOJ/IM B MeXax OAHI€i KOrOpTU HAassBHUM LUIMPOKUNI
CMNEeKTP 3Ha4yeHb KOXHOro 3 HUX. Takuii CNeKTp MOXHa
OTPUMATK | B MeXaX OAHIEI eKcrnepnuMeHTanbHOI rpynu,
ane y BMNaAKy 3aJlydyeHHs B aHani3 iHAMBIAyaNbHUX
NMOKa3HMKIB EKCNEPUMEHTAs/IbHUX TBAPUH Y Pi3Hi TEPMIHU
crnocTepexeHHs, To6To B pi3HMX TOYKax BiAHOBHOIO
npouecy, Wo MU NNaHYEMO 34INCHUTN B MalibyTHbOMY.

TexHiYHi o6Me)xkeHHs1 po6oTn

KpiMm onucaHux y nonepeaHin npaui obMexeHb
MeToAy BM3Ha4yeHHS YHKUIT mapeTU4yHOi KiHUiBKMK
wnaxom po3paxyHky SFI [49], € Henoniku i B
enekTpoHelipoMiorpadiyHoro metoay. lMo-nepuwe,
BUSIBJIEHHS HaWKpalloi TOYKK peecTpauii M-signosiai
(pyxoBOi TOYKM) y MexXaX HeBESNKOro TPUrosioBOro
M’'A3a NIUTKK Wypa i TuM Binblue Ha TNi Moro napeTuYHoi
aTpodii Hemoxsmee. Mo-apyre, B yMOBaxX EKCNEPUMEHTY
Ha HEeBEeJIMKUX CCaBUAX MiXiHAMBIAyanbHi Bapiauii
noka3HWKa NaTeHTHOCTI M-Bignosigi MoxyTb 6yTu
NnoB'si3aHi He nuwe 3 MIHAMBICTIO BOJIOKOHHOIO cKnaay
TPaBMOBaHOro HepBa, a M 3 BIAMIHHOCTAMW AOBXWHU
TPAEKTOPIT NPOXOAXEHHA BUKJINKAHOIO €/1eKTPUYHOIo
36yaXXeHHa Big CTUMYNAUIMHONO A0 peecTpauiiHoro
eneKkTpoAa, 3yMOBEHNMU K Pi3HUMU pO3MipaMu TBapuH,
TaK i HETOTOXHICTIO pO3TallyBaHHA TOYKU BBEAEHHS
peecTpauinHoro enekrtpoaa. binbw TOoro, To4yHe
BM3HAYeHHS AOBXMWHMU L€l TPAEKTOPIT HEMOXMBE Yepes
il cknagHy reoMeTpito. 3a TakMX YMOB, HaBiTb HEMIMOBIpHa
ONs fOCNiAIB Ha wypax noxmbka y BU3HaYeHHI AJOBXUHMU
TPAEKTOPIT NOWMPEHHS iMNYNbCy 5 MM Npu HanbinbLWin
WBMAKOCTI Moro npoBeaeHHa ~110 m/c (amB. [68])
npu3BOANTUME A0 BiIAMIHHOCTI 3@ BEIMYMHOI NAaTEHTHOIO
nepioay Ha ~0,05 mc, a npu Halbinbwin wemnakocTi ~50
M/c — Ha 0,1 Mc, wo cniBcTtaBHO 3 SD y Bubipui Sham
(~0,1 Mc), Ta 3HA4YHO MeHWe, Hix SD y Bubipkax Sect i
Raph (~3,1i ~1,7 mc, BignoBiaHo) (Tabna. 2). 3 ornany
Ha e, iHTepnpeTyBaTn BeMYNHY NAaTEHTHOrO nepioay
M-Bignosigi Heo6xigHO 3 06epexHICTO, @ BUMIpIOBaHHSA
WBUAKOCTI NMpOBEeAEHHSA BUKJIMKAHOIO eNeKTPUYHOro
36yA)KEeHHS B TaKMX eKCrnepuMeHTaNbHUX yMOBax Chif
BBaXaTW HeAOUiNbHUM. Y LbOMY KOHTEKCTi UikaBo
BigMITUTU, WO, Hanpuknag, T.I. MNMeTpiB Ta cniBasT.
(2023) [69], nosicHOTbL HEAOCTOBIPHICTb WBUAKOCTI
npoBeAeHHs 36yaXXeHHA B APiGHUX eKcnepuMeHTanbHUX
TBapuH HEBEJIMKOK BiACTAHHIO MiX CTUMYNSAUIAHUM i
peecTpauinHnum enekTpogamu. Lii aBTopw, iMOBipHO, ANS
3MEeHLUEHHS BapiaTUBHOCTI MiXXiHAWBIAYANbHUX 3HAYeHb,
aHanisyBanu He abCoONTHI BEeAMYMHU aMnNiTyaun
Ta NaTeHTHOro nepioay M-Bignosigi mapeTuU4yHOI
KiHUWIBKW, @ iXHi BigMNOBIAHWKMW, HOPMOBAaHI WoOA0
aHaNoriyHUX BESIMYMH KOHTpasaTepasibHoi KiHuiBkK [69].
A BTIM, Yy AesaKkux npausix MoxHa 3HaWTu po3paxyHOK
WBMAKOCTI NpoBeAeHHS 36yAXeHHS CiAHWYMM HEPBOM
i3 BUKOPUCTAHHAM CEPeAHbOr0 3HAaYEHHS AOBXWHN NOro
TpaekTopii [48, 70].

TakMM YMHOM, OYeBUAHO, WO ManbyTHE - 3a
TEXHIKOK MNPUXWUTTEBOr0O MOHITOPUHIY CMOHTAHHOI
eNeKTPUYHOI aKTUBHOCTI napeTnyHoro m'asa [71-73] i
NPUXUTTEBOT CTUMYNSLiINHOI HelipoMmiorpadii [72-74],
po3pobka fKMX ycknagHeHa 4yepe3 BesMKY KinbKiCTb
TeXHiYHMX npobnem [75].

BucHoBkM

Ha 12- TuXAEeHb CNOCTEpPEXEHHS 3HauyeHHs
SFI B ycix pocnigxyBaHux Bubipkax cTaTUCTUYHO
3Hayywo Bigpi3HaNuca: Hanbinbwe 3HayeHHA 6yno
XapakTepHe Ans BUOIpKM HeCnpaBXHbOOMEPOBAHUX
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TBapuH, HanMeHwe - Ana BUOIpKM TBapuH, AKUM
MoZesitoBanv nepeTuH CiAHMYOro HepBa, NPOMiXKHe — Ans
BUGIpKM TBapUWH, SSKMM Bigpasy nicnsg nepeTuHy Hepsa
BiAHOBMOBANM MO0 aHaTOMIYHY LiNICHICTb WIOBHUM
3’'€AHAHHSAM.

3Ha4yeHHs NaTeHTHOro nepioagy M-BignoBigi Biapi3HS-
JINCS NPY NMOPIBHSIHHI BUBIPOK HECMPaBXHbOOMNEPOBaHMUX
TBapWH i TBapuWH, SKUM BUKOHYBanu nNepeTuH HepBa, a
TaKoX HecrnpaBXXHOOMNepOBaHUX TBApWH Ta TBAPWH, SKUM
BWUKOHYBa/n LWOBHE 3'€AHaHHA KYKC HepBa.

3Ha4YeHHs LWiNbHOCTI HEPBOBUX BOJSIOKOH MPOKCU-
ManbHOI YaCTUHWU, LEHTPanbHOI YaCTUHU YN HEBPOMMU i
AVUCTanbHOI YaCcTUHU HepBa iCTOTHO BiApI3HANMCS Npu
NOPIBHSAHHI TPbOX BMOiIpoK Mix coboto.

Y Mexax KOXHOi 3 BMOIpOK CYyTTEBY Kopensuito
(cunbHy HeratuBHy) BUSIBIEHO NINLLE MiXK iHAUBIAYaNbHUMM
3HaYEeHHAMW NaTeHTHOro nepioay M-signosiai Ta
LWiTbHOCTI BOJIOKOH Y AUCTasbHil YaCTUHI HepBa TBapwH,
SIKMUM BUMKOHYBa/NW LWOBHe 3'€AHaHHS Moro Kykc. Mpu
o6’eiHaHHI pe3ynbTaTiB TPbOX BUMBIPOK B 04HY KOropTy
CTaTUCTUYHO 3Hauyylwy Kopensauilo BUSABNEHO ANS
iHAMBIAYaNnbHUX 3HA4YeHb 6iNbWOCTI 3 AOCNIAXYBaHUX
NMOKa3HUKIB.

OTXe, MiX iHAMBiAyanbHUMU 3HadyeHHAMU SFI,
amMnniTyanm W naTeHTHoro nepioay M-Bignosiai Ta
WiNnbHOCTI HEPBOBUX BOJIOKOH iCHYE CTAaTUCTUYHO
3HAUyLWNIA 3B'A30K, KU BUSABNSETLCS NPU AOCTaTHIN
KiNbKOCTI CnocTepeXeHb i3 WWMPOKMUM fiana30HOM
iHOMBIAYaNnbHUX 3HAYeHb 3raflaHnX napameTpis.

Po3kpurtTa iHbopmauii

KoH@niKkT iHTEpeciB

ABTOPW 3asBNATb NPO BIACYTHICTb KOHMNIKTY
iHTepeciB.

ETnyHi Hopmu

Yci npouenypu, BUKOHaHI NigaoCcnigHMM TBapuHam
nig 4Yac ekcnepuvMeHTy, BiANOBIAAOTb €TUYHUM HOPMaM
i CXBasieHi KOMICI€l 3 eTUKM HayKOBOi YCTaHOBMU, B AKii
NpoBOANAN AOCHIAXEHHS.

QDiHaHCyBaHHS

JocnigXXeHHs He Masio CNOHCOPCbKOT NiIATPUMKMU.
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This case report details the Ayurvedic treatment of a 49-year-old male with
gait difficulties and pain due to lumbar canal stenosis. A three-week course
of Ayurvedic therapies, including massage and oral medications, resulted in
significant pain reduction (low back pain VAS from 5 to 2; leg pain from 6 to 2)
and improvement in the straight leg raise test (40 to 60 degrees). While some
gait parameters showed minimal change (step length 0.70m to 0.69m; stride
length unchanged; step time 0.48s to 0.49s; stride time unchanged), walking
speed increased (1.24 m/s to 1.39 m/s) and gait asymmetry decreased (22%
to 20%). While suggesting potential benefits of Ayurveda for pain management
in lumbar canal stenosis, the limited impact on gait parameters underscores
the need for further research, including objective gait analysis and controlled
studies, to confirm efficacy.
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Introduction

Gait disorders significantly impact an individual's
quality of life, affecting daily activities and increasing
fall risk [1]. Intermittent Neurogenic Claudication
(INC), a common symptom of Degenerative Lumbar
Spinal Stenosis (DLSS), often manifests as leg pain,
numbness, and lower back pain, contributing to gait
disturbances [2]. While the exact pathophysiology of INC
in DLSS remains unclear, it is postulated that reduced
intervertebral disc nutrition plays a critical role. This
impaired gait can significantly diminish an individual's
mobility and overall well-being [3].

Ayurveda, the traditional Indian system of medicine,
offers a holistic approach to managing such conditions
by emphasizing the restoration of balance and
harmony within the body [4-5]. Although, conventional
treatments for DLSS and associated gait disorders exist,
some individuals seek complementary or alternative
therapies like Ayurveda. However, there is limited
research specifically exploring the efficacy of Ayurvedic
interventions for gait disorders secondary to INC. This
case report presents the Ayurvedic management of
a patient experiencing gait disturbance due to INC,
aiming to contribute to the existing literature on this
topic [6-7].

The patient, a 49-year-old male, presented with
difficulty walking and an unsteady gait. Initial evaluation
revealed no apparent neurological deficits; however, the

Copyright © 2025 Satyajit P Kulkarni, Pallavi S Kulkarni

patient reported imbalance and decreased confidence
in ambulating. An Ayurvedic assessment identified an
imbalance in the patient's Vata dosha, the principle
governing movement and nervous system function. The
treatment plan incorporated herbal remedies, lifestyle
modifications, and targeted Panchakarma therapy.
The patient's progress was closely monitored, with
adjustments to the treatment plan as needed. Over time,
the patient demonstrated significant improvements in
gait and balance, regaining confidence in performing
daily activities.

Case Presentation

A 49-year-old male presented with unsteady gait
and instability following episodes of lower back pain
and leg cramps. Initial neurological examination was
unremarkable, however, the patient reported subjective
imbalance and decreased confidence in ambulation. The
patient's pain was assessed using a numerical rating
scale (NRS), with reported pain intensity of 6/10 in the
lower back and 5/10 in the left leg.

The patient also exhibited difficulty maintaining
an erect posture while standing and walking. The pain
intensified after ambulating approximately 50 meters
and was relieved by assuming a seated position.

Additionally, the patient experienced paraesthesia
in the left lower extremity. Symptom exacerbation was
noted during the winter months. The patient's primary

This work is licensed under a Creative Commons Attribution 4.0 International License
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concerns were the onset of leg pain after ambulating
short distances and postural instability.

The patient, of low socioeconomic status, is the
primary provider and sole wage earner for his family.
His occupation involves driving a private passenger van
between Gandhinagar and neighbouring towns, often
under overcrowded conditions requiring prolonged
driving in an uncomfortable posture. In addition to this
occupation, he engages in various forms of manual
labour in his rural community. The patient has a history
of tobacco use including tobacco products for over 10
years. The patient's medical history is unremarkable
for trauma, hypertension, diabetes, psychiatric illness,
vascular disease, Pott's disease, or arthritis.

He initially sought treatment at a government
hospital orthopaedic clinic, where he received
nonsteroidal anti-inflammatory drugs (NSAIDs) and
physiotherapy for 15 days. Four months later, upon
recurrence of symptoms, spinal decompression
surgery was recommended. However, due to financial
constraints and inability to take leave from work for
postoperative recovery, the patient opted to manage
pain exacerbations with NSAIDs (Table 1).

The patient presented to our hospital accompanied
by a relative and agreed to Ayurvedic treatment after
being assured of affordable care. Physical examination
revealed a medium-built individual (height 162.56 cm,
weight 57 kg) with normal vital signs. The straight leg
raise (SLR) test was positive at 45 degrees for the left leg,
accompanied by hyperreflexia in the left foot. The SLR
and reflexes were normal in the right leg. Dorsalis pedis
and posterior tibial pulses were palpable and normal
bilaterally. The patient demonstrated an abnormal gait
and experienced leg cramps after ambulating for 10-15
minutes. The pain was absent during spinal flexion and
while seated.

Based on accompanying medical records, the patient
had been diagnosed with lumbar spinal stenosis with
intermittent neurogenic claudication by an orthopedic
consultant, attributed as the cause of the patient's pain
and gait abnormalities. While the records indicated
prior analgesic medication and a recommendation for
spinal surgery, imaging studies were not available
for review. The initial pain episode occurred six years
prior. Subsequent gait abnormalities and progressive
restriction of movement developed over the following
2-3 years, with the current condition remaining stable
for the past year.

Table 1. Timeline of symptoms
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An Ayurvedic assessment identified a Vata dosha
imbalance. Vata is the principle governing movement
and nervous system function. The patient's pain
radiated from the gluteal region to the upper and lower
back, knee, and sole of the left foot, consistent with
the Ayurvedic diagnosis of Ghridhrasi. Furthermore,
the patient's gait exhibited a vulture-like limp, further
supporting this diagnosis with a Vata-dominant subtype
(Fig. 1, Fig. 2, Fig. 3).

Based on the Ayurvedic diagnosis, a treatment plan
was implemented consisting of Panchakarma therapies,
oral Ayurvedic medications, and dietary modifications.
Informed consent was obtained prior to the initiation of
Panchakarma procedure.

Abhyanga (oil massage) was performed to the whole
body by two practitioners for 30-45 minutes using
lukewarm sesame oil.

Swedana (heat therapy) was administered following
massage. The patient was seated in a wooden cabinet
connected to a steam generator containing vaporized
Ayurvedic decoctions. This treatment was administered
for 10 minutes to induce full-body sweating. Ayurvedic
management involved a comprehensive assessment of
the patient's prakriti (constitutional type) and Dosha
imbalance. The treatment plan incorporated herbal
remedies, lifestyle modifications, and targeted physical
therapy.

Oral Ayurvedic medicines

Trayodashang Guggulu, a classical Ayurvedic
polyherbal formulation officially listed in the Ayurvedic
Formulary of India and Ayurvedic Pharmacopoeia
of India, was prescribed. Traditionally indicated for
conditions such as arthritis, lumbar-sacral and knee
stiffness, sciatica, arm pain, ligament injuries, and
fractures. This formulation contains 13 herbs in addition
to Guggul, Babula, Ashwagandha, Hapusa, Guduchi,
Shatavari, Gokshuara, Vradadaru, Rasana, Satavha,
Sati, Yavani, Sunthi, and Goghrat (ghee). The patient
was prescribed 250 mg three times daily with warm
water before breakfast and after lunch and dinner.

Sinhanad Guggulu, containing Trifala (a combination
of Emblica officinalis, Terminalia chebula, and Terminalia
bellirica), guggul, Gandhak (sulfur), and Erandamool,
was also prescribed for lower back pain, disability,
and leg pain, following the same dosage regimen as
Trayodashang Guggulu.

Year Symptoms
The patient initially presented with lower back pain and leg pain, which responded to NSAIDs
2017 prescribed by an orthopaedic specialist.
2019 Symptom severity increased, with the patient experiencing postural instability during walking
and standing. Spinal surgery was recommended but deferred due to financial constraints.
2023 The patient, referred by a relative, sought alternative treatment at our facility.

This article contains some figures that are displayed in color online but in black and white in the print edition.
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Fig. 2. Gait view anteriorly before Fig. 3. Gait view posteriorly before
treatment treatment
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Fig. 1. X-ray of the Lumbar
spine (AP view) showing
degenerative changes from
L3 to S1
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Dashmool Kwatha, a decoction prepared from
ten herbs, was also administered. A freshly prepared
decoction was provided by the hospital pharmacy.

Duration of the treatment lasted 3 weeks.

An Ayurvedic diet was prescribed. The patient was
instructed to ambulate each morning within the hospital
premises under nursing staff supervision, recording the
distance covered. The patient was instructed to ambulate
to the limit of his comfort level.

The patient's progress was monitored closely,
and adjustments were made to the treatment plan
as needed. Over time, the patient's gait and balance
improved significantly, and he regained his confidence
in performing daily activities.

The patient was assessed according to the following
parameters:

Pain intensity for both low back pain and leg pain
was assessed using the Visual Analogue Scale (VAS).
Patients rated their pain on a 0-10 scale (0 = no pain,
10 = worst imaginable pain). VAS scores were recorded
before and after the treatment periods.

Lumbar radiculopathy was assessed using the
Extended Straight Leg Raise (ESLR) Test. A positive test,

Fig. 4. Gait view anteriorly after
treatment

treatment
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indicated by radiating pain down the affected leg during
passive hip flexion with knee extension (particularly at
angles less than 45 degrees), suggests L5 or S1 nerve
root involvement. ESLR was assessed before and after
the treatment periods.

Ambulation distance, measured as a functional
outcome, was assessed by instructing the patient to
walk at a comfortable pace to the limit of their tolerance.
Walking distance was recorded before and after the
treatment periods.

Gait examination - A stride, or gait cycle, is defined
as two consecutive steps, completing a full cycle of foot
movement. Each gait cycle consists of stance phase (foot
in contact with the ground) and swing phase (foot off
the ground, moving forward). Gait analysis can further
evaluate double support time (both feet in contact with
the ground) and single support time (one foot in contact
with the ground). These phases can be expressed as
percentages of the gait cycle and compared to normative
values: stance (60%), swing (40%), and double support
time (20%) [8] (Fig. 4, Fig. 5).

Spatial and temporal gait parameters were
collected. [9]

Fig. 5. Gait view posteriorly after



Ukrainian Neurosurgical Journal. Vol. 31, N1, 2025

Spatial Parameters

Step Length: Average distance between consecutive
foot contacts (meters).

Stride Length: Average distance between consecutive
contacts of the same foot (meters).

Temporal Parameters

Step Time: Average time between consecutive foot
contacts (seconds).

Stride Time: Average time between consecutive
contacts of the same foot (seconds).

Walking Speed: Average distance traveled per
second (meters/second).

Cadence: Average number of steps per minute.

Step Time Asymmetry: Average difference in step
time between left and right feet (seconds) (Table 2).

No changes were made to the patient's medications
or procedures due to reported tolerance and the absence
of adverse drug reactions.

Discussion

This case report describes the Ayurvedic management
of a 49-year-old male patient with lumbar spinal stenosis
and intermittent neurogenic claudication, presenting
with abnormal gait, moderate lumbar pain, leg cramps,
and severely limited walking distance. The patient
received Ayurvedic massage and hot fomentation with
herbal decoction daily for three weeks, without the use
of conventional analgesics. The treatment resulted in
marked improvement in pain and lumbar disability, with
slight improvement in gait abnormalities.

Significant improvements were observed in both low
back pain (reduced from 5 to 2) and leg pain (reduced
from 6 to 2), likely attributable to the combined effects
of Ayurvedic medications and Panchakarma therapies.
The increased range of motion in the Straight Leg Raise
Test (from 40 to 60 degrees) further suggests substantial
relief from pain and muscle spasm following treatment.

Minimal changes were observed in most gait
parameters with pre- and post-treatment values were
as follows: step length (0.70 m to 0.69 m), stride length
(72 cm to 72 cm), step time (0.48 sec to 0.49 sec), stride
time (0.98 sec to 0.98 sec), walking speed (1.24 m/s to

Table 2. Observations before and after treatment
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1.39 m/s), cadence (172/min to 180/min), and step time
asymmetry (22% to 20%). Improvements were noted
in walking speed and step time asymmetry, potentially
attributable to pain and spasm reduction facilitated by
the Ayurvedic treatment.

While lumbar spinal stenosis with intermittent
neurogenic claudication is typically managed with
conventional medical interventions, including
pharmacotherapy, physical therapy, and in some cases,
surgery [10], this case highlights the potential of
Ayurvedic approaches. The observed improvements in
pain and function suggest that Ayurvedic massage and
fomentation may offer a complementary or alternative
approach for managing symptoms associated with
lumbar spinal stenosis. The mechanisms by which these
therapies exert their effects are not fully understood
but may involve improved circulation, reduced muscle
tension, and modulation of inflammatory processes [10].

It is important to note the limitations of this case
report, including the small sample size (n=1) and the lack
of a control group. These limitations preclude definitive
conclusions about the efficacy of Ayurvedic treatment
for lumbar spinal stenosis. Further research, including
randomized controlled trials, is needed to rigorously
evaluate the effectiveness and safety of these therapies.
Additionally, the specific details of the Ayurvedic
interventions, including the composition of the herbal
decoction, could be further elaborated in future studies.

Conclusion

This case study suggests that a three-week course
of Ayurvedic treatment may reduce pain and disability
associated with lumbar spinal stenosis and intermittent
neurogenic claudication, while also potentially improving
gait disturbances. While prior research has explored
the use of Ayurveda for spinal conditions like LSS, its
impact on gait abnormalities stemming from INC in LSS
patients remained to be investigated. Though Ayurveda
may offer benefits for pain associated with lumbar canal
stenosis, its limited effect on gait necessitates further
investigation with objective gait analysis and controlled
trials to establish clinical efficacy.

Parameter BT AT
Low back pain (VAS) 5 2
Leg pain (VAS) 6 2
SLR Test positive 40 degrees 60 degrees
Step length 0.70 m 0.69 m
Stride length 72 cm 72 cm
Step Time 0.48 sec 0.49 sec
Stride Time 0.98 sec 0.98 sec
Walking speed 1.24 m/s 1.39 m/s
Cadence 172/min 180/min
Step Time Asymmetry 22% 20%
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JlikyBaHHAl NOPYLIEHHA XO4U, CMTPUYMHEHOIO NEPEMiIXKHOKO HEMPOreHHOoK
KynbraBicTio, 3a gonomoroto AropBeau. KniHiuHuii BUuNnapok

Cartbsixnt [1. KynkapHi +2, lannasi C. KynkapHi 3

tMNaHyakapma, IHCTUTYT
alopBeANYHUX AOCNIAXEHD
MaHpxyuwpi , faHaiHarap, IHaia
2MaHyakapma, IHCTUTYT BULLOT OCBITH
Ta pocniaxeHb flatta Mere, Bapaa,
MaxapawTpa, IHgis

3 AraaTaHTpa, IHCTUTYT
alopBeAnYHUX Hayk MaHaxyuwpi,
laHaiHarap, IHais, € dinieto
lyA>xapaTcbKoro atopBeAnyHoro
yHiBepcuTeTy, OxamHarap, IHaisa

OnucaHo BMMagoK alpBEAMYHOrO fikyBaHHA 49-piyHOro 4yonosika 3
nopyLweHHsAMKN Xoamn Ta 6oseM Yyepes CTEHO3 KaHasly B NonepekoBoMy Bigaini.
TpUTUXKHEBUI KYPC atopBeANYHOI Tepanii, BKYaounm Macax i nepopasnbHi
npenapaTtu, CNpusB 3Ha4YHOMY 3MeHLIeHHto 6onto (6inb y nonepeky — 3 5 go
2 3a Bi3yaJibHO aHa0roBo WKanow, 6inb y Horax — 3 6 40 2) Ta NosinweHHto
TecTy 3 NigHATTSaM npamoi Horu (3 40 po 60°).

Xoua pesiki napameTpu xoab6u MiHiManbHO 3MiHMAKCS (A0BXWHa Kpoky — 3 0,70
no 0,69 M, yac kpoky - 3 0,48 ao 0,49 c), weMakicTb xoam 3pocna (3 1,24 go
1,39 m/c) , acumeTpis xoamn 3meHwmnacs (3 22 go 20%). HeobxigHo npoBecTun
[0AaTKOBI AOCNiIAXKEHHS, 30KpeMa 06'EKTUBHNI @aHani3 xoaM Ta KOHTPOJIbOBaHi
[OCNIAXKEHHS, ANa NiaTBEpAXEHHS eDeKTUBHOCTI AopBeaun ANs JiKyBaHHS
60110 NpyM CTEHO3i KaHaly B MonepekoBOMy Biagaii.
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AropBesa
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