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TpaBMaTM4Hi nowkoaxeHHs xpebTa (TMNX) € oaHiE 3 NPOBIAHMX MPUYMH
iHBanign3auii Ta MalTb CYTTEBE COLia/IbHO-EKOHOMIYHE 3HAa4YeHHSd.
He3Ba)atoum Ha Nporpec y agiarHocTuui Ta xipyprii, eheKTUBHICTb NikyBaHHS
3aNMWAETLCA HEOAHOPIAHO. YHiBEpCabHi NPOTOKONN He 3aBXAN BPaxoBYOTb
iHanBiayanbHi 0CO6NMBOCTI NMaui€HTa, WO 3HUXYE pe3y/ibTaTUBHICTb
BTPyYaHb i MiABULLYE PU3MK yCKiagHeHb. AKTyalbHUM CTa€ nepexia Ao
iHamMBiayanizoBaHoro nigxoay B Tepanii TMNX.

MeTa. Pi3HO6iYHO mMpoaHanizyBaTu €KOHOMIiYHi, IOpUANYHI, MEANYHI Ta
[EOHTOJIONYHI acneKkTU BNpoOBaAXEHHA iHAUBiAyani3oBaHUX MiAXOAIB Y
nikysaHHi TIX.

MaTepianmn i meToan. BUKoOHaHO aHaniTUYHMA ornag niTepatypu 3rigHo 3
npotokosioM PRISMA. Ixepena Biadbupanncsa 3 MiKHapoOAHUX HayKOMETPUUYHUX
6a3 3a ocTaHHi 10 pokKiB i3 BUKOPUCTAHHAM peneBaHTHUX MeSH-TepMiHiB.

PesynbTatn. JliTepaTypHuUii aHania nokasas, WO He3Baxak4u Ha
TEXHOJIOMYHMIA Nporpec, pe3ynbTaTh NiKkyBaHHA TPaBMaTUYHMX MOLWKOAXEHb
xpebTa He 3aBXAW NOKPaLLyTbCA NPONOPLUIMHO A0 3pPOCTaHHSA BUTpaT, WO
BKa3ye Ha deHoMeH diminishing returns. 3anpoBaaxeHHs nokasHuka QALY y
HM3Ui KpaiH A03BONSE OUiIHIOBATN eDEKTUBHICTb MEAUYHUX BTPYYaHb, O4HAK
MeTo[ Ma€ eTUYHI 06MeXEHHS 1 MOKM He 3aCTOCOBYETbLCA B YKpaiHi. BiTunsHsHa
cuctema HTA, 3anpoBaaxeHa y 2020 poui, He Bkto4ae 060B'I3KOBUX
npoTokoniB NikyBaHHA TIMX, wWo NOB’A3aHO 3 KNiHIYHOK reTeporeHHICcTIo,
pPEeCYpCHUMU OB6MEXeHHAMM Ta WPUANYHUMKU pusnkamu. CTaHaapTU3OoBaHi
MPOTOKO/IN, OPIEHTOBAHI HA YMOBHOI0O «CepefHbOro nauieHTa», He BpaxoBYyOTb
iHamMBiAyanbHi 0COH6NMBOCTI, WO MOXe MPM3BOAUTM AO HEAOCTaTHbLOro abo
HaAMipHOro flikyBaHHS. CnpoweHHs knacudikauii cnpusie yHidikauii, ogHak
3HMXKYE TOYHICTb MPU NPUNRHATTI KNAIHIYHUX pilleHb Y HETUNOBMX BUMaAKax.
Kpim TOro, HegoCTaTHE pO3yMiHHSA NauieHTaMn NPUHLMNIB 4OKA30BOi MEAULNHMU
HOpMYy€E AEOHTOMONIYHI TPYAHOLLI. YCi Ui acnekTu NiAKPECTb aKTyasnbHICTb
iHAVBIiAyanizoBaHUX NiAXOAIB y nikyBaHHi TMX.

BUCHOBKM. IHAMBIgyanizauia nikysaHHa TMX € NOriYHMM NPOAOBXKEHHSAM
L0Ka30BOi MegnUMHN Ta CNpUSE ONTUMI3auii pe3ynbTaTiBe. BoHa no3BonsE
FHY4YKO ajganTyBaTW TakKTUKYy NiKyBaHHSA, NiABUWNTM edDEeKTUBHICTb
BMKOPUCTAHHSA MeAWYHUX PEecypcCiB i 3MEHWNTU KiNbKiCTb yCKNaAHEHb.
P03BUTOK aHaNiTUYHUX IHCTPYMEHTIB BiAKpWBA€E nepcrnekTusm nobynosu
nepcoHanizoBaHMx anropuTtMiB ANna Hambinblw reTeporeHHMX KaTeropin
nauieHTiB.

KnrwuoBi cnoBa: 7paBmMatuyHi rnowkogxeHHs xpebrta,; iHanBigyani3oBaHui
niagxig; AiarHo3-opiEHTOBaHa CTpaTeris; K/iHiYHa Ta EKOHOMIYHa e(hEKTUBHICTb,
nepcrneKkTNBu po3BUTKY OXOPOHM 3/10pOB’s

Bctyn

ynoao6aHb i 36iNblueHHAM MOWMPEHOCTI 0CTEONopPO3y

TpaBMaTUUHI nowkoaXeHHs xpebTta (TNX) €
OAHIE 3 Hanbinbw 3Hadywmx npobnem cyyacHoi
TpaBmaTonorii Ta Henpoxipyprii. WopiyHo B CBITI
PEECTPYIOTb BENUKY KiNIbKICTb BUNAAKIB MNOWKOAXEHHS
0CTeOo-NiraMeHTO3HUX CTPYKTYyp XpebTa, noB'a3aHuX
i3 AOPOXHbLO-TPAHCMOPTHUMU MPUroAaMU, MaA[IHHAM
i3 BUCOTHU, BUPOOHMUYMMM Ta CNOPTUBHUMU TpaBMamu,
iHWMMKM npuuymHamum [1]. YacTka nepesnomiB Ha Thi
0CTeonopo3y B NiTHIX NauieHTiB y cTpyKTypi TMX
36inbWyETHCA, WO 3YMOBJIEHO 3arasibHUM CTapiHHAM
HaceneHHsd, 3MiHOK cnocoby XUTTHA, AIETONOTIYHUX

Copyright © 2025 O.C. HexnonouuH

[2]. 3a ouiHkamn Global Burden of Disease (Institute
for Health Metrics and Evaluation, yHiBepcuTeT wraTy
BawwuHrToH, Cietn, CLWA), y 2021 p. y CBiTi KifbKicTb
HoBMX BMNaakiB (incidence) TMX cTtaHoBuMna 6AM3bKO
7,50 mnH (95% posipunn iHTepsan (AI) - 5,83-9,74
MMH), NOWWPEHICTb, TO6TO HAABHICTb KNiHIYHO
3HAUYLWMX Hacniakie paHiwe nepeHeceHux TMNX, -
5,37 mnH BunaakiB (95% Al - 4,70-6,20 mnH) [3].
TpaBMaTUYHI NOWKOAXKEHHS XpebTa CynpoBOAXYOTbCSA
rocTpuMn BUSIBaMM, TaKMMU SK BUpasHuii 601b0BUI
CUHAPOM, 3HayHe o6MeXeHHS pyXJIMBOCTI, Ta iHoAi

Po6oTa ony6nikosaHa nia niueHsieto Creative Commons Attribution 4.0 International License
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noTpebyloTb eKCTPEHOI MeaMyHOi AONOMOry, 3oKpeMa
xipypriuHoro BTpyuaHHs [4]. IxHi Hacniakn BuasnsoTLCS
y BiaganeHuii nepioa. HeBpoOsOrivyHi MopyleHHs, Wwo
4acTo cnocTepiralTbCsA Ta NOB’A3aHi 3 NOLWKOAXKEHHAM
CMUHHOrO MO3KYy abo KOpiHWiB, MOXYTb NpPM3BECTU A0
CTIMKOI iHBanian3auii Ta 3Ha4YHOro NOripwWeHHsa SKOCTI
*uTTa [5]. Ue obMexye noBCAKAEHHY aKTUBHICTb
nocTpaxaanux, IXH0 34aTHICTb 40 TPYAOBOI AiSSIbHOCTI
1 caMo06CNyroByBaHHS, YaCTO CAPUYMHIOE COLUianbHy
isonsuito. TpuBani Hacnigku TpaeBm xpebTa CTBOPHOOTb
cepiWo3He couiallbHO-E€KOHOMiIYHE HaBaHTaXeHHS
Ha CUCTEMY OXOPOHM 340pOB’S yepe3 HeobXiAHICTb
TpuBanoro nikyesaHHsa, peabinitauii, couianbHoi
ajanTauii Ta NnepMaHeHTHOI NiATPUMKK, 36iNblIEHHS
BUTpPAT Ha iHBaNiAHICTb i 3HWXEHHSA npaue3aaTHOCTI
HaceneHHsa [6]. 3a paHummn 3a 2021 p., KiNbKICTb
nauieHTiB, SKi CTpaxAatTb Bif HACNiAKIB TPAaBMaTUYHOIO
MOWKOAXEHHS CMMHHOINO MO3KYy Ha PiBHi WWWHOro
BiaAiny xpebrta, cTaHOBUTb 6amn3bko 7,42 MAH (95%
Al - 6,74-8,35 MH), WOPiYHO peecTpyoTb 61M3bKO
0,31 mnH (95% Al - 0,22-0,46 M/SIH) HOBUX BUMaAKiB.
LUlono TpaBM rpyao-rnonepekosoro BiAAiNy NOKasHWK
we Buwmnn - 6nmsbko 7,98 mnH (95% Al - 7,15-9,16
MJTH) NaUEHTIB 3i CTINKOK CMMATOMATUKOI Ta 61n3bKO
0,27 mnH (95% AI - 0,18-0,39 MAH) HOBMX BUMNaAKiB
Ha pik [3]. Taki Nnoka3HMKKU CBigYaTb NPO HEOOXiIAHICTb
KOMMAEeKCHOro niaxoay Ao npodinakTuky TpasM i
peabiniTauii nauieHTis, aKki nepeHecnun TMX, Ta nowyky
ONTMManbHUX MeETOAIB XipypriyHOro nikyBaHHS,
CNpsIMOBaHMX Ha ajekBaTHYy cTabinisauito cermeHTa
xpebTa, BiAHOBNEHHSA HEBPOONiYHUX DYHKLIN, @ TaKOX
Nnpo CKOpOYeHHS TepMiHy peabiniTauii Ak npioputeTHe
3aBAaHHA.

B ocTaHHi pecaTuniTTa BAOCKOHANEHO MeToAMu
aiarHoctukn TMNX [7]. CyyacHi TexHonorii, Taki K
MynbTUCRNipanbHa KoMmn'totepHa Tomorpadia [8, 9],
MarHiTHo-pe3oHaHcHa Tomorpadis [10, 11] i BACOKOTOYHI
yNnbTpa3BYKoOBi gocnigxeHHa [12, 13], aatoTb 3Mory
oTpuMaTW AeTasibHYy Bi3dyanizauito MOWKOAXEHUX
CTPYKTYP Ta OUiHWTM CTaH OTOYYHOUMX TKaHWH. Lli MeToamn
3abe3neyyloTb TOYHiLLE BU3HAYEHHS XapaKkTepy TpasMu,
30KpeMa AatoTb 3MOry OUiHMTU CcTabiNbHICTb cermeHTa
xpebTa, HasaBHICTb KOMMNpeCii CMMHHOro MO3KY M CTYMiHb
YyPaXKeHHS M'AKNX TKaHWH.

KpiM Toro, BnpoBaAXeHHS Cy4YaCHUX aHecTe-
3i0M10TIYHNUX MEeTOAMK, TaKUX SK MynbTMMOAaNbHa
aHecTesisa Ta perioHapHi TexHikn 3HebonoBaHHS, Aano
3MOry CYTTEBO 3HU3UTWU PU3UKW MepionepauinHnx
yCKNagHeHb i NONIMNWUTN NEePEeHOCHICTb XipypriyHMX
BTPy4YaHb HaBiTb Yy MaUIiEHTIB i3 TAXKUMKU CYMNyTHIMU
3axBoptoBaHHAMM [14, 15]. YAOCKOHaNeHHs XipypriyHnx
MeTOoAUK, 30KpeMa MasoiHBa3MBHWUX TEXHONOTIN,
BWKOPUCTAHHSA €HA0CKOMIYHMX NiAX0AiB, po60TM30BaHUX
CUCTEM i HaBirauii B peasibHOMY 4aci 3Ha4yHO NiABULLNIIO
TOYHICTb BMKOHAHHS onepauin, 3MEeHLWWI0 TpUBanicTb
BTPYYaHHs Ta yac peabinitauii [16, 17].

3HayHe pO3WUPEeHHA MOTEeHUIMHOro cnekTpa
MOXJIMBUX METOAIB NTIKYBaHHS, @ TAKOX aKLEHT HE NINLLE Ha
MeANYHilh edeKTUBHOCTI, @ i HA EKOHOMIYHIl AOUiNbHOCTI
NeBHOro MeToAy € XapaKTEPHOI PUCOID, WO BU3HAYaE
pPO3BUTOK OXOPOHM 340pOB’S CyyaCHOro cycninbCTBa.
BoaHOYac HM3Ka NUTaHb, WO CYNPOBOAXYIOTb Lie SABULLE,
3anuMwarTbcs auckytabenbHMMM Ta/abo HepoCTaTHLO
BUCBITIEHNMMU.
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MeTo1o Uboro ornsaay € cnpoba pizHO6IYHOT OLIHKMK
NepCcrneKTUB 3aCTOCYBaHHS iHAMBIAyani3oBaHOro niaxoay
B Tepanii TpaBMaTUYHMX YLIKOAXKEHb XpebTa SK 04HOr0 3
HambinbLw couianbHO 3HAYYLMX BUAIB ypa>keHb OMOPHO-
pyXOBOro anapaTty AOAWHU. PO3rnsHYTO €KOHOMIiYHi,
IOPUAVNYHI, MEeANYHiI Ta AEOHTO/OriYHI acnekTu, Wwo
CYNpoBOAXYOTb CNpobu BNpoBaAXeHHS iHAMBIAyani3auii
nigxoais y CTpyKTypi 6230B0i AiarHOCTUYHO OPIEHTOBAHOI
napaanrmu.

MaTepianu i MeTOaMn

AHaniTuyHu ornsap 6yno niAroToBneHo 3
BMKOPUCTaHHAM npoTokony PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses),
wo 3abesneunno nNpo3opicTb, CUCTEMATUYHICTb Ta
06’eKTMBHICTb nMpouecy nowyky 1 Biabopy axepen.
Mowyk nyb6nikaui 34iMCHIOBABCA B MiXHapoAHUX
HaykoMeTpuuyHux 6asax gaHmx PubMed, Scopus, Web
of Science Ta Google Scholar. KnioyoBumMmu kKputepiamm
3aNly4eHHa 6ynu: akTyanbHICTb AOCAIAXEHb LWOAO
iHAMBIAyani3oBaHUX NiAXOAIB Y NiKyBaHHIi TpPaBMaTUYHNX
yLIKoAXeHb xpebTa, HasiBHICTb EKOHOMIYHMX, OPUANYHUX,
MeAUYHUX abo AEOHTONOrYHNX acnekTiB, a Takox AaTta
ny6nikauii npoTsarom octaHHix 10 pokiB. OCHOBHi K/04OBI
cnosa (MeSH-TepMiHKW), BUKOpPUCTaHI Mi4 4Yac nowyky:
"Spinal Injuries", "Spinal Fractures", "Precision Medicine",
"Individualized Medicine", "Treatment Outcome",
"Cost-Benefit Analysis", "Health Economics", "Clinical
Effectiveness", "Ethics, Medical", "Jurisprudence",
"Diagnostic Techniques and Procedures", "Evidence-
Based Medicine".

MNig yac Big6opy 3aCTOCOBAHO NOETANHUMA CKPUHIHT:
cnovyaTKy 3a 3arosioBKaMu v aHoTauissMuM, a NoTiM - 3a
NOBHMMW TekcTamMu nybnikauin. [JoaaTKOBO NpoBeAeHO
aHani3 6ibniorpadiyHnx cnuckis obpaHnx cTaTen Ansg
ineHTudikauii foaaTKOBUX peneBaHTHUX axepen. B
OCTaTOYHWUI aHaNiTUYHWUI OrnNsaa 3anyvyeHo opuriHanbHi
OOCNIAXEHHS, cucTeMaTU4Hi ornsaan, pekoMeHaauii Ta
MeTOAMYHI MaTepianu, WO BiANOBIAAOTb 3a3HAaYeHUM
BULLE KPUTEPIAM.

Pe3ynbTaTn aHanisy cmctemMaTmaoBaHi BignoBigHO A0
TEMATUYHUX pO3AiNniB ornsay.

PesynbraTtn

ExoHOMiyHa Me>ka JOCKOHaJIOCTi

Monpuv 3Ha4YHUI Nporpec, pesynbTaT nikyBaHHA TMX
HeoAHO3HauHi [18]. Y aeakux Bunagkax ynposaaXeHHS
HOBUX TEXHOMOrin i MeToAiB NikKyBaHHS HEe3Ha4yHo
noninwye BigaaneHi KNiHIYHI pe3ynbTaTtu, ToAi K
BUTPATW HA NiKyYyBaHHSA MPOAOBXYTb HEYXWUbHO
3pocTaTn. TakMM YMHOM AOCHAra€ETbCA NMEBHA Mexa, a
noAanblue BAOCKOHANIEHHS TEXHONOrIM | MeTOAIB He Aa€
BiANOBIAHOIrO MOMINWEHHSA KAiHIYHUX pe3ynbTaTiB, ane
noTtpebye aepani 6inblu 3HAYHUX PIHAHCOBUX | peCypCHUX
BknageHb [19]. Ue sBuwe, Bigome sk diminishing
returns (BigAaya, WO 3MEHWYETbCS), CBIAYUTL MNpO
Te, Wo edeKTUBHICTb NikyBaHHA He 36inbWyeTbCA
HEeCKiH4YeHHO B Mipy BAOCKOHAaNEHHS Ta NoAopoX4yaHHSA
TexHonorin. HaBnaku, goaaTKkoBi iHBeCTUUIi B TeXHOMOrii
MOYMHAKTb AaBaTW Nne MiHiManbHi KNiHIYHI NnepeBaru,
SKi He BUNpPaBAOBYIOTb BUTPAYeHi pecypcu Ta 3ycunns
[20-22]. Y xipyprii xpebTa ue aBuwe Aobpe NoMmiTHe
BXe HWHi. Cy4dacHi niaxoau AatoTb 3MOry 3MEHLIUTHU
iHTpaonepauinHi pu3nKu Ta CKOPOTUTU BIAHOBNIOBANBHUN

CTatTsl MICTUTb PUCYHKM, SIKi BiOGPaxatoTbCsl B APYKOBaHiv BepCil y BiATIHKaX Ciporo, B €/1eKTPOHHIM — y KOJ1bOpi.
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nepioa, ane iXHi BNAMB Ha BigAaneHi pesynbraTy,
Taki K BiAHOBNEHHS (DYHKUIOHANbHOCTI, 3HUXEHHS
iHBanignsauii abo NoninweHHa SKOCTi XUTTSA NauieHTa,
CTA€E MEHLW 3HAYHMM Ha KOXHOMY HacCTynHOMYy eTani
TEXHOJIOMYHOro BAOCKOHaneHHsa [19]. Taka cuTyauis
MOpYyLWY€E NUTAHHSA He NMWe Npo MeAu4YHy, a W npo
€KOHOMIiYHY AO0UiNbHICTb BUKOPUCTAHHSA HaACKIagHUX
TEXHONOrih y BMNaakax, KOAW AOCTYMHiWi mMeToaun
MOXYTb 3abe3neuynTn NOpPiBHSAHHI pe3synbTtaTtu. Le
3YMOBJ/IIOE HeOOXiAHICTb nNepernsay npiopuTeTiB i
aKUEeHTyBaHHS yBaru Ha cTpaTerigax, aKki 3abesnevuyoTb
ONTUManbHe CNiBBIAHOWEHHS MiX BUTpaTaMu Ta
KNiHIYHUMU BUrogamu. NepcnekTUBHUM pilLEHHAM MOXe
CTaTu 3anpoBaZiXXeHHSA NepCcoHani3oBaHoro nigxoay, wo
[a€ 3MOry uinecnpssMoBaHO 3aCTOCOBYBATWU TEXHONOTIi
TaM, Ae BOHM JalTb Hahbinbwy KOPWUCTb, a TaKOX
pPO3BUTOK METOAIB MPOrHO3yBaHHSA, WO AAlOTb 3MOry
3aspanerigb oUiHNTM edPeKTUBHICTb AOPOroro flikyBaHHS
ANS KOHKPEeTHoro nauieHTta [23].

MpakTUYHMM BigobpaxeHHsSM cnpobu perynsuii
edekTy diminishing returns € BUKOpUCTaHHSA B HU3UI
KpaiH NoKa3HMKa «PiK XXNTTSA, CKOPUrOBaHWUI 3a SKIiCTO»
(Quality-Adjusted Life Year (QALY)). KoHuenuia QALY
po3rnanae Asa 6a30Bi NnapaMeTpu: KiNbKiCTb POKiB
XWUTTA, NMOTEHUIMHO AOJAHUX Yy pe3ynbTaTi NlikyBaHHS,
Ta NPOrHO30BaHy AKICTb LbOro XWTTS, BUPAXEHY
koediuieHTom Big 0 go 1, ae 1 BianoBiaa€e ineanbHOMy
CTaHy 340poB's, @ 0 — CTaHy, ekBiBaJleHTHOMY CMepTi
[24]. OcHoBHe 3aBaaHHs QALY nonsirae B Ki/lbKiCHIN
OUiHUI MOTEHUIMHOT KOPUCTI NEBHOI MEAUYHOI iHTEpPBEHUIT
un meToay Tepanii. Hanpuknaa, aKWwo nikyBaHHA A0AA€
nauieHTOBI OAMH PiK XXUTTSA B igeanbHOMY CTaHi 340poB's,
Le BBaxaeTbcs npmpoctoM y 1,0 QALY, AKLWO NiKyBaHHSA
MOAOBXYE XUTTH Naui€EHTa Ha YOTUPU POKMK, ane B CTaHi,
AKMIN ouiHeHo sk 0,5 3a WKanow AKOCTi, TO MOKA3HUK
cTaHoBuTuMe 2,0 QALY.

3acTtocyBaHHa QALY gonoMarae npuimiHATN 3BaXKeHi
piweHHs B ymMoBax obmexeHoro 6woaxeTy cuctemm
OXOpOHW 3a0pOB’A, 0CO6NMBO WOAO AOUINBHOCTI
BUKOPUCTaHHA AOPOrnUX TEXHONOTIi, NiKapCbKUX
npenapartiB i XipypriuHux npoueayp [25]. Y kpaiHax
i3 pO3BMHEHOK CUCTEMOKO OXOPOHW 340POB’A iICHYIOTb
rpaHuWYHi 3HauYeHHs BapTocTi ogHoro QALY. Hanpuknag,
y Benukin bputaHii HauioHanbHUM iHCTUTYTOM OXOPOHM
300pOB’S Ta BAOCKOHaneHHs MeauudHoi gonomorn (UK
National Institute for Health and Care Excellence, NICE)
3aTBepAXeHO noka3Huk 30 Tuc. dyHTIB CTepniHrie
3a 1,0 QALY [26, 27]. SAKWO BapTIiCTb NiKyBaHHS
nepeBuLLYE Le 3HAYeHHS, TO MOro MOXYTb BM3HATH
€KOHOMIYHO HeAoUuifIbHUM, HaBiTb SAKLWO BOHO AAacCTb
o4yeBMAHY KOpUCTb. BukopuctanHs QALY nos’ssaHe 3
HWU3KOK eTUYHUX | METOA0N0rNYHNX NMUTaHb. Hanpuknag,
ANS NaUieHTIB i3 XPOHIYHMMKM 3axBOplOBaHHAMU abo
iHBaNiAHICTIO BUXiAHA OLUiHKA MOTOYHOrO CTaHy HUXYe,
WO HEeMMHy4Ye NMpPU3BOAUTb A0 3aHumxeHoi QALY i
$aKTUYHO € YMHHWUKOM, WO AUCKPUMIHYE. BuHunkae
NUTaHHS WOAO CrpaBenIMBOCTi BUKOPUCTaHHA QALY
npwu po3noaini pecypcis, 0cobanBo B CUTyauisix, KOan
MAeTbCs NPO MOPSATYHOK XUTTHA MNaLIi€EHTIB i3 HU3bKOO
Nno4YaTKOBOK SAKICTIO XUTTA. KpiM Toro, Metononorisa
QALY Moxe Nnp13BeCcTu A0 CUTYaLii, KOnu BiAMOBNAIOTLCS
Bi4 AOPOrnX BTPy4aHb i3 HEe3HA4YHMM npupocToM QALY
Ha KOPUCTb EKOHOMIYHILWMX pilleHb, SKi AatoTb 6inbwmnin
edekT Ha nonynsauiiHomy piBHi [28]. Lle cTBOplOE
TPYAHOLLi B NPUMAHATTI pilleHb Npu nikyBaHHi opdaHHUX
abo TSHKKNX 3aXBOPOBaHb, Konm BapTicTb 1,0 QALY moxe

6y T HaA3BMYAMHO BUCOKOLO Yepes piaKiCTb NaToMorii umn
cKknagHicTb 1i nikyBaHHsa [29].

UWoano TpasM y uinomy Ta TMX 30KpeMa HaBiTb
y Hanpo3BuHeHiwnx kpaiHax QALY mae obMmexeHe
3acTOCYBaHHS, WO 3yMOBNEHO KOHMNIKTOM, WO
CTOCYETbCA K MeAUYHUX, TaK i IOPUANYHUX acCneKTiB,
B OCHOBi SIKOrO NeXxwuTb HeobxigHiCTb 36anaHcyBaTn
obMexeHi pecypcu CUCTEMU OXOPOHM 340pPOB'A Ta
npaBa nauieHTa Ha OTpMMaHHS HeobxigHOi MeanYHOI
aonomoru [30, 31].

Kputepin QALY B YKpaiHi AOCi HE BUKOPUCTOBYHOTb.
OaHaky 2020 p. y Hawwiin KpaiHi oiuinHo 3anpoBaaXeHo
MeXaHi3M OUuiHKM MeauyHux TexHonorin (Health
Technology Assessment (HTA)), Skuihi € CUCTEMHUM
NpoLEecoM aHanidy KaiHiYHOT edheKTUBHOCTI, 6e3ne4YHocCTi,
€KOHOMIYHOT AOUiNbHOCTI Ta couianbHOro BNAUBY
MeANYHUX BTpy4daHb. OUiHKY 3AiNCHI0E [lepXaBHUM
eKCrnepTHUIM UueHTp MiHicTepcTBa OXOpPOHU 340pOB’s
Ykpainu (noctaHoBa Big 23 rpyaHsa 2020 p. N2 1300 «[po
3aTBepaXeHHs MNopsaKy NpoBeaeHHS AepXXaBHOI OLLiHKKU
MeaANYHUX TexHonorin») [32]. OgHak Hi B YKpaiHi, Hi B
CBIiTOBIW NpakTuui Aoci He po3pobneHo anropntmm abo
NPOTOKONM HaAaHHSA MeANYHOT LJONOMOrM NOCTpaXxaaanm
i3 TMX, 9ki 6 Manu He pekoMeHaauinHni, a 060B’a3KOBUI
xapakTep [33, 34].

Mpo6nemu ctaHaapTiB i NIPOTOKONIB

060B'A3KOBI A0 BMKOHAHHSA pekoMeHAauii woao
NiKyBaHHS MEBHOrO 3axBOPKOBAHHSA, 0COH6MMBO Takoro
pecypcoeMHOro, sk TMX, € nepcnekTMBHUMU HacamMnepes
ONS CTPYKTYp, AKi iHaHCYylTb MeanYHi nocnyru
(Hanpuknag, cTpaxoBMX KOMMaHil Yn Aep>KaBHUX OPraHis,
BiANOBigaNbHUX 3@ OXOPOHY 340pOB’A). Takuil niaxia
cnpusae 61 pauioHanbHILLOMY BUKOPUCTaHHIO iHAaHCOBMX
i MEeAWYHUX pecypciB, 3HAYHO MONErwnB KOHTPOsIb 3a
iX BUMKOpPUCTaHHSAM, 3anobir NoTeHUilHii nepeBuTparTi
¢diHaHciB i 3abe3neuynB agekBaTHe MiaHyBaHHS.
MonynsapHUM apryMmeHTOM Ha KOPUCTb BMpPOBaAXEHHS
peKOMeHAauili € NONINWeHHs SKOCTiI HaJdaHHSA A0MNOMOru
Ta MPOrHO3y LWOAO NiKyBaHHSA 3@ paxyHOK 3MEHLUEHHS
BapiaTMBHOCTI TaKTUYHMUX Nigxoais [4].

MpoTe 060B'A3K0OBIi NMpoTokonM fNikyBaHHa TMX
BiACYTHi 3 HU3KWN NpUYKNH. o-nepLue, Taki NOWKOAXEHHS
€ HaA3BWYaNHO reTeporeHHOo rpynot KAiHIYHUX
cTaHiB (pi3HMIK cTyniHb HecTabinbHOCTI xpebTa,
HEBPONOriYHOro AediunTy, NOWKOAXKEHHS M'AKUX
TKaAHWH i CYNyTHi TpaBMuK). YpaxyBaTu BCi Ui YUMHHUKMK
B MexXaX YHiBepcanbHOro npoTtokony, 060B'A3KOBOro
00 3acTocyBaHHS ayxe cknaaHo [35]. Mo-apyre, y
Cy4YacHin MeamuunHi, He3Baxat4um Ha 6a3oBui diarHos-
OpiEHTOBAHWN NiAXiA, NOCTYNOBO BMPOBaAXYKTbCS
MPUHLUMNW iIHAUBIAYaNi3auii, 3a AKUX TaKTUKY NiKyBaHHS
obuparTb 3 ypaxyBaHHSAM 0CO6JMBOCTEN MauieHTa
(Bik, cTaH KiCTKOBOi TKaHWHW, 3arasibHe 340pOB’A Ta
XxapakTep TpaBMM). YHiBepcabHi 060B’A3K0BIi NPOTOKONN
MOXYTb OOMEXWTWU FHYUKICTb Y NPUAHATTI pilleHb Yy
HecTaHAapTHUX 4YuM CKagHux Bunaakax. Kpim Toro,
ICHYIOTb €TUYHI Ta IopUANYHI cknagHowi [36].

O4yeBUAHI Ta HEMUHYYI BiAMIHHOCTI B AOCTYMNHOCTI
pecypciB MiX perioHaMmm BCcepeaWHi OAHIEI cnctemmn
OXOPOHM 340pPOB’SA yCKNafHKWITb po3pobky
yHiBepcanbHWX NPOTOKOJ1iB, OCKifIbKM piBeHb KBanidikauii
nepcoHany, AOCTYMHICTb TEXHONOrIA Ta opraHi3auinHi
MOXJIMBOCTi 3HAUHO BiApi3HATbCA. Tak, gopore ™
BMCOKOIHpOpPMATMBHE AiarHOCTUYHe obnagHaHHS,
OOCTYMNHEe nuuwe y BENWKUX NiKyBasbHUX LEHTpax,
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HEMOXJIMBO 3aCTOCYBaTK Ha NepudepinHUX TepUTopiax
yepes3 BiACYTHICTb @aHanoOriYHMX MOXMBOCTEN, WO
cynepeunTb 6yab-sikoMy 060B's3K0BOMY npoTokony [37].

0O60B’A3K0OBIi NPOTOKONN MNOB'sAI3aHi 3 PU3UKOM
nokfagaHHs BiANOBIAANIBLHOCTI HA MEAUYHUI NepcoHan y
BUNagKax, KON AOTPUMAHHSA TaknX iHCTPYKLUIN Npnu3eeno
[0 ycknagHeHb abo HepocTaTHbOro pesynbraty [38].
Sk CBiAYNTb MpaKTMKa, NpU LUbOMY pPiBEHb HOPUANYHUX
Hacnigkie pi3HWiA. Tak, nikapi MoXyTb 6yTU 3BMHYBa4YeHi B
HeAOTpUMaHHI iHaAMBiAyanbHUX NoTpeb nauieHTa, HaBiTb
SKLO CYBOPO AOTPUMYBASINCS iIHCTPYKLUIi, y BUNaaKy, Konu
BTPYYaHHS BUSBMNOCSA HeedeKTMBHUM abo npu3Beno 40
yCcKnagHeHb, 0cob6MBO SKLWO nocTpaxajana CTOpoHa
aosepje, WO HeraTUBHI Hacniaku 6ynu nepeabadyBaHi.
ToMy nepea MeANYHMMU NpauiBHUKAMW BUHUKAE Annema:
CYBOPO AOTPUMYyBaTUCS NPOTOKOJiB abo BiACTynaTu Big
HUX Ha KOPUCTb iHAUBIAYanbHOro MiAX04Ay, PU3UKYHO4N
nopywuTun pernameHT [39].

Ha piBHi po3p0o6bHUKIB NPOTOKONIB BiANOBIAANbHICTD
MoXxe 6yTW noknageHa Ha CTPyKTypu abo ekcnepTis,
SKi 6panu y4yacTb B iX CTBOPEHHIi, AKWO pekoMeHaauii
He BPaxoBYHTb piaKiCHI abo HecTaHaapTHi BUMaaKMu.
MpoTokonu i3 3acTapinnMu pekoMeHAauiaMm 4m NOMmN-
KaMu MOXYTb CMPUYNHUTM NEBHI penyTauifiHi pu3nku.

Ha piBHi cncteMm oxopoHu 340poB’sS AepxxaBHi abo
peryntoBasibHi opraHu, siki 3aTBepannm o060B'A3KOBI
MPOTOKONN, MOXYTb 3iTKHYTUCSA 3 O0O6BUMHYBa4YeHHSMMU
B HeAOCTaTHbOMY onpauloBaHHi pekoMmeHaauin. Lle
0cob6MBO aKTyanbHO, SKLWO MPOTOKOAM MpUNMaloTb
6e3 ypaxyBaHHsa NnoKasbHUX yMOB abo HanexHoi
aganTtauii Ao cneundikm KNiHiYHUX Bunaakis [40].
Mpy ubOMY KNnacuMyHO HaKbinbwi HeraTUBHI Hacniaku
nepenbayeHi came gns BMKOHaBYOi /laHKU — nikaps,
AKMin 6e3nocepeaHbO Haja€e MeaAuYHy gonomory. Taka
acuMmeTpis BiANOBIfANbHOCTI, K CBiAYUTb CBiTOBa
npakTUKa, 4acTo € NPUYUHOI TOro, WO MeAnYHa
crninbHOTa onupaeTbcs cnpobam 3aMBoi cTaHAapTm3auii
IXHBbOI NPAaKTUYHOT AiSNbHOCTI B pasi, KoAun KepiBHa naHka
He Hece SIBHO persiaMeHTOBaHUX IPUANYHUX HacniaKiB
3a NOTEHLUiMHO HeraTMBHUM pe3ynbtaT [41-43].

CTpareris giarHo3-opieHToBaHa Ta

iHaAmBigyanizoBaHa

Posrnapatouun koHuenuito iHAuBIiAyanisauii B
KOHTEKCTi pO3BUTKY MEAWLUWHW B LIiNOMYy W WOAO
TMNX 30kpeMa, cnig 3a3HayuTn, WO nocTynose il
BMNpPOBaAXEHHSA Bigobpaxye eBoNOLULi0 NOornsAaiB Ha
340pOB’A Ta NiKyBaHHS Bij YHiBepcanbHWUX, CTaHAAPTHUX
CXEM A0 MHY4Kiloro TO4KOBOro MiAxoAy, WO BpaxoBYeE
0CcO6MBOCTI KOHKpeTHOro nauieHta [44]. IctopuyHo
MeAMuMHA NpouWia WASX Bif4 3aralbHUX eMnipuyHnx
MeToZiB A0 A0KAa30BMX i AiarHO3-0piEHTOBaHWUX CTpaTerin,
a noTiM — A0 nepcoHanizoBaHux piweHb [45]. Y ranysi
BepTebponorii, ocobnueo nig 4yac nikysaHHsa TIX,
iHaMBiayanisauis BUXOAUTb Ha NepLIMA NNaH, OCKiNbKK
aHaToMiYHi, di3ionoriyHi Ta NncmxocouianbHi BiAMIHHOCTI
MiX MauiEHTaMM MOXYTb 3HAYHOK MipOI BMMBATWU Ha
BMGip oNnTMManbHOI TaKTUKKU Kypauii noTepninux [46].

TpaawuuiiHa giarHo3-opieHTOBaHa cTpaTeria npu
XipypriyHomy nikyBaHHi TMX rpyHTYETbCA Ha E€AUMHUX
KnacudikauinHux npuHuunax, copMoBaHUX Ha
OCHOBI 3arajlbHOBU3HaHUX cucteMm, Taknx sk AO Spine
knacugikauisa Ta wkanu TLICS (Thoracolumbar Injury
Classification and Severity Score) i SLIC (Subaxial
Cervical Spine Injury Classification) ans rpyao-
nonepekoBoro Ta cybakcianbHOro WWWHOrO BigAiNie
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BignoBigHO, i nepeabayae cTaHgapTM30BaHi NigAXoAun K
0O [iarHOCTUKM, TaK i A0 TEepMiHy, TexHiku Ta obcary
XipypriyHoro BTpyyaHHs [47-49]. TpYHTYOUMCb Ha OLiHLI
aHaToMiYyHOI Nnokanilauii, xapakTepi NOWKOAXEHHS,
CTyneHi HecTabinbHOCTi Ta HasABHOCTI HEBPOOri4YHOro
aediunTy, AdiarHos-opieHToBaHa cTpaTeris Ja€ 3Mory
xipypram obpaTtv onTUManbeHi iMNaaHTaTU W METOAUKMN
dikcauii 3 ypaxyBaHHsIM (popManbHO BU3HAUYEHOIO TUMY
TpaBMU. Taka YHigikauis, sBupobneHa 6araTtopiyHuUm
KNiHIYHWM JocBigoOM, Aa€e 3py4YHUW wabnoH ans
NPUAHATTS pilleHb Y TUMOBUX CUTYyaUisiX, CNpPOLLYE
NPOrHo3yBaHHSA pe3ynbTaTiB i CPUSAE BNPOBAAXEHHIO
3aranbHONPUNHATMX CTaHpapTiB NikyBaHHa [50].
OfHak BOHa OpiEHTOBaHa Ha «cepeAHbOro» rauieHTa,
He 3aBXAW MOBHO Mipot BigobpaXy€e aHaTOMIi4Hi,
disionoriyHi Ta couianNbHO-NCMXONOriYHI BiAMIHHOCTI,
SKi MOXYTb 3HA4YHOI MipOK BM/MBATW Ha pe3ynbTatu
NiKyBaHHA. Y pe3ynbTaTi B YaCTUHW Maui€EHTIB Takumn
niaxig MoXke nNpM3BeCcTM A0 HeAOCTaTHLOI abo HaaMipHOi
XipypriyHOi TakTUKK, 3HMXKYIOUM SKICTb pe3ynbTaTiB i
nNiABULLYOUYM PU3UK yCKNaAHeHb [4]. MexaHi3MoM, Lo
[a€ 3MOry MeBHOK MipoOl0 HiBeNBaTW Ui HeraTusHI
SABULLA, € BapiabenbHiCTb i aAanTUBHICTb NPOTOKONIB, WO
Hanepej pernaMmeHToBaHo. [poTe Ak Ana pekoMeHAaauin
i3 nikyBaHHa TMX, Tak i gna 6inbwocTi cTaHaapTis,
XapaKTepHa BIACYTHICTb YiTKO BCTAHOBMIEHUX MeX
NOTEHUIMHOro BiAXWNEHHS Bi4 peKoMeHAOBaHOI
TaKTUKW. Y BMNaAaKax i3 BUpasHUMU iHAUBIAyanbHUMU
ocobnuBoCcTaAMKM nauieHTa abo cneundikoo Tpasmu,
O 3HAYHO BiApPI3HAOTbLCS Bif «CepelHbOro», cKaagHo
OAHO3HA4YHO BM3HAYUTUK, Ae 3aKiHYYETbCA AONyCTMMa
ajanTauis NpoToKOy Ta MOYMHAETHCS MOr0 NOPYLUEHHS,
WO CTBOPIE A0AATKOBY HEBU3HAYEHICTb | PU3UKKN B
NPURHATTI NikapCcbKmX piweHb [51].

MpoTe AiarHo3-opieHTOBaHa cTparerisa, nparHyyu 4o
YiTKOr0 BU3HAYEHHS HO30J10MYHOT POPMM 3aXBOPIOBAHHS
Ta FPYHTYOUYUCb HA CUCTEMATU3O0BAHMUX KIJIIHIKO-
AIArHOCTUYHMX KpUTEpiAX, 3HA4YHO cnpocTunaa i
cTaHgapTu3lyBana Bubip onTUManbHOI TaKTUKK
NiKyBaHHS, 04HOYaCHO MiABULWLKMBLUKN NepeabadyBaHiCTb
pe3ynbTaTiB y TUMOBUX KAIHIYHUX CUTyauiax.
BukopucTaHHa NpuHUMMIB AOKA30BOi MeAULMHW Aarno
3MOry HaykoBo ii 06r'pyHTyBaTi n OoTpuMaTh 3aranbHe
BM3HaHHSA [52]. 3aBASKN CUCTEMATUYHIN OUIHUI AaHMX
KMAIHIYHNX AOCAIAXKEHDb | BUKOPUCTaHHIO CTaTUCTUYHUX
MeToAiB AOKa3oBa MeaMLMHA Hajana HeobXigHy
MeToAoNoriyHy 6a3y, aka Aa€ 3MOry nopiBHKBATKU
ePeKTUBHICTb i 6e3neyHicCTb pi3HUX anropuTMmiB
NiKyBaHHS, NMiATBEPAXYOUM O6I'PYHTOBaHICTb AiarHo3-
OpIiEHTOBAHOIrO MiAXO4Y He fnwe Ha piBHI eKcnepTHOI
OYMKW, a 1 3aBASKN 06'€EKTUBHMM, BiATBOpPIOBAHUM
pesynbTaTtam. 3arasioM giarHo3-opi€eHToBaHa cTpaTeris,
AonoBHeHa AoKa3oBow 6a3ol, AomnoMarae fnikapsm
NpUMUMaTH 3BAXEHI PillEHHS, Kpalle po3yMiTuh naTtoreHes
XBOp06, aganTyBaTu JliKkyBaHHA A0 iHAMBIAyanbHUX
ocobnmBocTen nauieHTa M NiIABULWLNTU SKICTb MeANYHOI
AornoMorun. HakonnyeHHs Ta cMcTeMaTu3alis pesynsraTis
YNCNEHHUX AOCiAXEeHb, Wo € 6a3McoM AOKa30BOI
MeAWUUHUW, 3YMOB/IOKTb akTyaslbHiCTb npobnemu
«cepenHboro nauieHtTa» [53]. OcTaHHA nonsira€e B ToMy, Wo
pe3ynbTaTu, OTPMMaHi Npy BUBYEHHI BEJIMKUX Fpyn OCib,
Bifob6paxyloTb ycepeAHEHi NOKasHUKN edeKTUBHOCTI
Ta 6e3neyvyHoCTi NlikyBaHHS, HiBeNowYM iHAMBIAYanbHI
BiAMIHHOCTI y4YacHUKIB gocnigxeHb. OCKiNbKkW KAiHIYHI
BMNpo6yBaHHA Ta CTAaTUCTUYHWUIA aHani3 opieHTOBaHiI
Ha «cepeAHE» 3HayYeHHA y BU6IpLI, peanbHi NauieHTn 3
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YHiKanbHUMKN KoMbiHauisMn reHeTUYHNX ocobnmBocTen,
CYNYyTHiX 3aXBOpOBaHb, BiKy, CNOCObY XUTTSA 11 peakuin
Ha Tepanito MOXYTb BUXOAUTM 3@ MeXi «TUMOBOro»
cueHapito [54]. Taki BiAMIHHOCTI MOXYTb Npu3BeCTU
A0 3HA4YHOro po3Kuay pesynbTaTiB NiKyBaHHS MNpu
3acTocyBaHHi Toro camoro metoay [55]. Kpim meamnuHoro
acnekTy, npobnema «cepeAHbOro nauieHTa» Ma€ 3HayHi
€KOHOMIYHIi Hacniakn, OCKiNbKW YacTMHa MauieHTIiB Yy
MexXax OAHi€el knacudikauiiHoi kaTeropii, wo nepeabavae
OAHOTUMHY Tepanito (MeAMKaMeHTO3He JiKyBaHHS
UM XipypriyHe BTpY4YaHHS), 3aBXAM OTpUMyBaTuMe
HaanuwkoBse NikyBaHHA (AiarHocTtuky, peabiniTauito,
peKoMeHAO0BaHi TepMiHM Henpaue3aaTHOCTI TOLWO), ToAi
SIK ANnsa iHWoi YyacTuMHM uen mMetoa 6yae HeaoOCTaATHbLO
arpecuBHUM N edeKTUBHUM, Y pe3ynbTaTi 36inbwnTbCcs
CYKyMnHa BapTiCTb NiKyBaHHSA, 3HU3NTbCS eDEKTUBHICTb
BUKOPUCTAHHSA pecypciB OXOPOHW 340pOB’A Ta 3pocTe
couianbHO-eKOHOMIYHE HaBaHTaXeHHS K Ha NauieHTIB,
Tak i cuctemy B Uinomy [56, 57].

OnucaHe ABWLE MOXHa NMPOiNOCTPpyBaTM Ha
npuknagi TpasMm xpebta. MpunycTtumo, ANns aHanisy
BiAi6bpaHO KOropTy nauieHTiB i3 TpaBMot Tuny A4
rpyAo-nonepekoBOro BiaAiny xpebrta 3a knacudikauieto
AO Spine, i3 BepndiKOBaHMM YLIKOAXEHHSAM 3a4HbOr0
niraMeHTo3Horo anapaty, 6e3 fABHWUX HEBPONOriYHUX
nopylweHb i CyTTEBOI koMnpecii xpebToBoro KaHany
KictTkoBuMKM ynamkamu (5 6aniB 3a wkanot TLICS).
Ons 6inbwocTi Taknx BUNaaKiB Hakpawlo TaKTUKO
NiKyBaHHSA € TpaHcneaukynsapHa cTabinisauis. OaHak
y Bubipui nauieHTW MOXYTb CYTTEBO BiAPiI3HATUCS
3a CTaTTl, BiKOM, Macol Tina, cnocobom XuTtTH,
@HATOMIYHUM piBHEM YLWKOAXEHHS, CTyMNeHeM
dbparmeHTauii Tina xpebus, ctTaHoOM MiHepanbHOI
WiNbHOCTI KiCTKOBOI TKAHWHU, HaSAABHICTIO CYMNyTHIiX
3axBOptoBaHb (KOMOP6IAHOCTEN) Ta IHLUMMN YNHHUKAMMW.
Yci ui napamMeTpu AMHaMIYHO B3aEMO3B'A3aHi Ta POpMYIOTb
iHAMBIAYaNnbHY YMOBHY <«TS)XKiCTb» 3axBOPIOBaHHSA B
KOHKPEeTHOMY BUNaAKY, ane B NpUAHATIN knacudikauii
(AO Spine) He BpaxoByTbCS. AKWO N0 oci X Mu
BiAK/1AEMO YMOBHY «TAXKICTb» 3aXBOPIOBAHHA B MeXax
OAHIET knacudikauinHoi kateropii, a no oci Y —
KiNbKiCTb NALLiEHTIB, TO 3aKOHOMIPHO OTPUMAEMO KPUBY
Mayca, WO XxapakKTepu3ye HOpMaJbHUWA po3noAin
(3riAHO 3 UEHTPanbHOK FPaHWUYHOI TEOPEMOID, AKLLO
iKaCcb BeNMYMHA (POPMYETbLCSH 3a pPaxyYHOK CyMu
BEJINKOI KiNbKOCTi He3aneXHUX 4m cnabko 3anexHux
BUNAAKOBUX YMHHWUKIB, TO NiACYMKOBWAN po3noain
nparHe Ao HopManbHoro) [58]. BepwuHa ui€i kpueoi -
Le «CcepefHin NauieHT», ANA SKOro TpaHCNeaAuKynspHa
cTtabinizauis onTumManbHo 36anaHcoBaHa 3a pusnkamu
Ta edpekTuBHicTo (Puc. 1A). MNMauieHTn 3 LeHTPaNbHOIO
Aiana3oHy OTpPMMYIOTb HaWagekBaTHiWWN obcar
AornoMoru, Wwo 3abesneyye Hankpale CriBBiAHOLWEHHS
KOPUCTb—pPU3NK.

OAaHak y peanbHin KNiHIYHIM NpakTULi TpannsioTbCs
nauieHTun, iHAMBIAYyanbHI 0COBMBOCTI AKMX 3HAYHO
BiAPI3HATbLCA BiA YMOBHOI «cepeAHbOl HOpMU». Y
Mipy BiaAaneHHs Bia LeHTpy kpuBoi Mayca (no obuasa
60KMN) MM CTUKAEMOCS i3 CUTYyaUissMK, AKi HEe MOBHICTIO
BpaxoBaHi B CTaHAAPTI. Y «npaBuii XBiCT» NOTPanasioTb
MauieHTU, B AKMUX YHIBepcCallbHUI MPOTOKON MOXe
BUSIBUTUCS HEAOCTaTHLO edheKTUBHUM abo arpecuBHUM
woA0 XipypriyHux gin, Wwo npu3BoanMTb A0 HEAOOUIHKMN
TAXKOCTI IXHbOro CTaHy, a OTXe, A0 HeAOCTaTHbOI
Tepanii, Hanpukiaa, BUKOPUCTAHHSA KOPOTKOI dikcauii
aAna TMNX y 30Hi rpyAo-nonepexkoBoro nepexoay, Lo

4acTo NpM3BOAUTL A0 pparMeHTauii METaNOKOHCTPYKLIN
i HecnpoMoXHoCTi cnoHamnoaesy [59]. Y «niBun
XBiCT», HaBMaku, NOTPaNAAOTb MaLiEHTH, AN AKUX
obpaHe BTpy4YaHHA € HAAMipHUM. Hanpuknaza, onucado
BMNaAKW yCMNilWWHOr0O KOHCEPBATUBHOIO JIiKyBaHHS
nepenomie A4 y neBHOI KaTeropii nauieHTie. 3po3ymino,
WO 3acToCyBaHHA XipypriyHuMx MeToAiB y Bunagkax,
KON X MOXHA YHWUKHYTU, He Suwe NiaBULLYE PU3UK
yCKNnagHeHb, a W eKOHOMiIYHO HegouinbHe [60].
JloriyHo, WO Ha NpoAOBXEHHi oci abcumc npaBopyuy
6yne po3TalloBaHa iHWa KoropTa nocTpaxaanux i3
nepenomamm A4, YNHHUK TAXKKOCTI SKUX ypaxoBaHWUM
y NPOTOKOMi, HanNpukiaa, HassBHICTb HEBPOOTiYHUX
po3najiB, i noTpebye iHWoOro ob6csAry BTpy4YaHHS
- JeKoMnpecuBHo-cTabinisauiiHoro.

Onsa 3MEeHLWEeHHS KiNbKOCTi eni3oAiB HaaNMLWKOBOIo
nikyBaHHA B nauieHTiB i3 TMNX MOXAMBI ABa WAAXWU.
Mepwwnin nepepnbavae «3cyB» YCi€i KpUBOI po3noAiny
B 6ik MeHW arpecuBHUX NikyBanbHUX 3axoaiB. CyTb
Takoi Moaudikauii nonarae B nepernsai BUXiAHOro
CTaHAapTM30BaHOro MpPOTOKONY AN BNPOBaAXEHHS
6inbw waaHMx MeToAdiB (KOHCEpPBATUBHUX UK
ManoiHBa3MBHWUX MNpouenyp) 3a ymMoB4YaHHaM. Le
3HMXXYE PU3UK XipypridYHMX YCKNAAHEHb Ta EKOHOMIYHE
HaBaHTaXeHHs, NoB’aA3aHe 3 HenoTpibHMMK onepauismm
[61]. OaHaK y nauieHTiB, CTaH SKMX CYTTEBO BUXOAUTb 3@
MeXi «cepefiHbol TAXKOCTi» (MpaBuit «XBIiCT»), BUHNKAE
Hebe3neka HeAOOUiIHKM MaToNorii Ta HeAOCTATHOCTI
3acTocoByBaHux mMetoauk (Puc. 1B). Ik Hacnigok, y
Ui rpyni 3pocTa€e MMOBIPHICTb MOBTOPHUX BTPy4YaHb,
3arocTpeHb, HECMPOMOXHOCTI cTabinizauii, pparmeHTauii
KOHCTPYKUIi i TpuBanoro peabiniTauinHoro nepioay.
KpiM TOoro, HasBHICTb CTaTUCTUYHO BCTAHOBJIEHOIO
«CepefHbOro nauieHTa» yCK/aAHIOE iAet «3CyBy»
KPWUBOi, OCKiNbKW BCH fOTiKa CTaHAapTM30BaHUX
NpOTOKOMIB HanyacTiwe BMOYAOBYETLCA HaBKOMAO Li€l
ycepeaHeHoi mogeni [62]. «UeHTp» po3noainy — ue
He MPOCTO TOYKa Ha abCTpaKTHI KpuBIl, a pesynbtaTt
aHanisy BesIMKOro Macusy AaHuX, WO NexaTb B OCHOBI
iCHytouUnx knacudikauin, KNiHIYHUX pekoMeHAauin
i anropuTMiB NnikyBaHHSA. Byab-SKUA 3CyB O3HA4ae
HeobXiAHICTb Nepernsay KpuTepiiB, 3a AKMMU paHile
BM3Hayanu, WO BBaXaTW «TUMOBUM» BUMNAAKOM Ta
«CTaHAapTHO» Tepaniew [63].

Opyruii wWnsx nNoB'A3aHU 3i «3BYXXEHHSM» KPUBOI
3a paxyHoOK 6inblW CTPOrnx KpuTepiiB 3any4yeHHs Ta
A0AAaTKOBOI cTpaTudikauii nauieHTiB. Y uboMy Bunagky
i3 3aranbHOi KOrOpTU BUYYaloTb 0Ci6, Umni iHAMBIAYyanbHI
ocobnmnBoOCTI (Hanpuknaa, YAHHUKU PU3NKY UM HASABHICTb
MyNbTUPaKTOPHbIX KOMOpbigHOCTEN) He BignoBiAalTb
«TUMNOBOMY>» MpeACTaBHUKY KaTeropii. 3aBASKN TaKOMy
niaxoay OpPMYeETbCS rOMOreHHiwa rpyna, aAns skoi
YHipikoBaHWI NpOTOKON AINCHO edeKTUBHUN. [Mpu
LbOMY 3HUXYETbCA PU3NK HEBWUNpPaBAAHO arpecuBHOI
Tepanii Ana «nerknx» BMNaAKiB, OCKiNIbKWU Maui€eHTIB
i3 BKpal HecnpuaTAnBUM abo CAPUATANBUM KAIHIYHUM
npodinem BUBOAATL 3a paMKu CTaHAAPTY i CNPSMOBYIOTb
A0 cneuiani3oBaHWxX LeHTpPiB abo BOHU OTPUMYIOTb
anbTepHaTUBHI cxeMu nikyBaHHsA. OAHakK Taka
XOpcTka @inbTpauis 3BYXYE OXOMNEHHS, YCKNaAHIE
MapLlpyT13aLito Ta MOXEe NpM3BECTM A0 NPOMNYCKY TUX,
XTO hOpManbHO 3a40BOJIbHAE KPUTEPIAM, ane HacnpasAai
notpebye iHworo obcary aonomorn. Kpim Toro, agns
HaaiHoi Bepudikauii KniHiYHOro crtatycy notpibHa
AeTanbHilWwa AiarHoCcTuKa, Wo 36inbwye BUTpaTU yacy
Ta pecypcis [64].

http://theunj.org
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Tun EpMBOT ™ Jutugad geel ™ ODINDENcHS oeBa

Puc. 1. BizyanbHe nofaHHa npobnemMn «cepeaHbOro nauieHta»

TakuM YMHOM, NpU «3CYBi» KpuBOi B 6ik MeHLW
iHBA3MBHUX METOAIB 3MEHLWYETbLCA KiNbKICTb BUNAAKIB,
KON Naui€eHT NiAAAETbCA HEBUNPABAAHO arpecMBHOMY
BMNANBY, ane 3poCTa€E MMOBIPHICTb HepOoypaxXyBaHHS
iHAMBIAYaNbHUX YMHHUKIB Y TAXKUX XBOpuX. lNpwn
«3BYXEHHIi» KpMBOi MiABULYIOTbCA TOYHICTb Ta
e eKTUBHICTb CTaHAApPTHMX MPOTOKOMIB ANA BY3bKO
BM3Ha4YeHOoI NiArpynu, ane CyTTEBO 3pOCTAE PU3UK
BUIYYEHHS Maui€eHTiB, AKi Mornnm 6 oTpMMaTn KOpPUCTb
Bif LLbOrO NPOTOKOJY, @ TAKOX YCKIaAHIOKTbCS NpoLecH
AiarHOCTUKM Ta cTpaTudikauil.

OTXe, CTaHAapTHUA NMPOTOKOJ, OPIEHTOBAHUN
Ha «cepeAHbOro nauieHTa», AincHO 3abe3neuye
MaKCUManbHO ePeKTUBHI pe3ynbTaTy AN Hanbinboi
YyacTuHM nonynsauii. OgHak y Mipy 3pOoCTaHHS pi3HO-
MaHITHOCTI KJIiHIYHNX CTaHiB e(eKTUBHICTb TaKoro
NPOTOKONYy 3aKOHOMIPHO 3HWXYETbCSA, 0CO6AMBO Ha
«nepudepii» posnoginy. Cama MeTofonoris nobynosm
CTaHAapTiB HafaHHA MeAUYHOI AONOMOrn CBiAYUTbL Npo
Te, Wwo pgocsrtm 100% edeKTUBHOCTI NikyBaHHSA A5 BCiX
nauieHTIB NPUHLNMOBO HEMOXJIMBO HE3ANIEXHO BiJ PiBHA
niaroToBku daxisuis, AKOCTi MeAMYHOT iHDpaCcTpPyKTypwm
Ta BKMaAeHUX Y MiKyBasbHO-AiarHOCTUYHUI npouec
pecypciB. MoaibHM «yHiBEpCanbHUW» NiaXiaA HEMUHYYE
3a/IMWAE NEeBHY YaCTUHY XBOPUX i3 HEONTUMANbHUM
pe3ynbTaToM NiKyBaHHS, OCKiNbKW iXHi iHAWBIAYanbHi
0Cco61MBOCTI BUXOAATb 3@ MeXi MOXJIMBOCTEN ycepeaHe-
HOro anropmutmy [65].

Mpo6nema knacudpikayiii

He3Baxalw4yn Ha BAOCKOHasNBaHIi MeToAM
AiarHOCTUKMU, WO HAAaTb WKMPOKI MOXNUBOCTI ANg
AeTanizauii XxapakTepuUCTUK | CTyNeHS MOLWKOAXEHHS, B
OCTaHHI gecaTuniTtTs y Beptebponorii cnoctepiraetbcs
TeHAEHLUiA A0 CrnpolweHHs knacudikauin TpaBMm xpebTa,
WO CynepeynTb oriui HaBeAeHUX BULLE apryMeHTiB.
HakonunuyeHHs gaHux npo 6iomexaHiky Ta Mopdonorito
TpaBMaTUYHUX YLWIKOAXEHb i3 BUKOPUCTAHHAM MeTOoAiB
Bi3yasnisauii, o Mano micue B XX CT., CPUYNHMIIO €BOSTIOLLI1O0
cxeM rpagauii TMNX. BinbwicTb AOCNIAHMKIB NparHyan 4o

http://theunj.org

36inbWweHHs ageTanizauii 4AnsS MakcMMalbHO TOYHOrO
ONMUCy aHaTOMiYHUX i BioMexaHiuyHMX ocobnuBocTen
YLWKOAXEHb, W06 06paTn Halkpalli MeToamn NikyBaHHS.
MpuknagamMmn Taknx cxem € knacudoikauii F. Magerl Ta
cniBaBT. AN rpyao-nonepekoBoro Bigainy (1994) Tta
B. L. Allen i cniBaBT. ans wuiHoro cybakcianbHoro
Biapiny (1982) [66, 67]. Adesaki aBTopu ¢dopmyBanu
KnacudikauinHi kaTeropii Ha niacTaBi He MaKTUYHO
3apeecTpoBaHMX Ta ONUCAHUX TUMNIB YLWKOAXEHb, a
rinOTETUYHO MOX/IMBUX 3 YpaXyBaHHAM NPOrHO30BaHOIO
MexaHi3my TpasMu [68]. [TOBOPOTHUM iCTOPUYHUM
MOMEHTOM Yy KoHLenuii cuctemaTtunsadii TMX cTtana cnpoba
YHicikyBaTu BCi po3pobrieHi Ha Tol 4yac knacudikauii
TPaBMaTMUYHUX YLIKOAXEHb ONMOPHO-PYXOBOro anaparty
noanHn, 3aincHeHa Association for Study of Internal
Fixation/Orthopaedic Trauma Association (AO/OTA).
MiacymMkoM ui€i iHiuiaTMBM cTana po3pobka N akTUBHe
BNPOBaAXEHHS Yy CBIiTOBY KNiHiYHY npakTtuky AO/OTA
Fracture and Dislocation Classification, wo mMae eagnHui
npuHunn nobynosu knacudikauiiHoro sunaaky [69].
Tak, y MeXxax KOXHOI aHaTOMiYHOI 30HM (ANS WWMAHOIO
BiaAiny xpebta - «51», ana rpygHoro - «52», ansa
nonepekoBoro — «53», Ana kpuxis — «54») BUAINAOTb
Tpu 6a30Bi TUNW NOWKOAXEHHSA: A — nuwe KiCTKOBUX
CTPYKTYp, B - KiCTKOBUX CTPYKTYyp i 3B'S3KOBOro
anapaty, C - 3B’93koBOro anapaty (MOXNWBO, i
KiCTKOBUX CTPYKTYP) 3i 3MilLLeHHSAM, Y MeXaX KOXHOro
TMAY - NigTMNM, SKi No3HadatTb uudpamu (3a3Buyan
Big 1 Ao 3, iHoai - 6inbwe), WO XapakTepusyTb
CTYMNiHb THAXKOCTI B Mipy 36inbweHHsA. Tak, woao
TMNX 3acTocoByTb MoaudikaTopu, SKi OUIHIOTb
HEBPONOTiYHUI pgediunT, 3anydyeHHs daceTKoBUX
cyrnobis, iHWIi NaToNOriyHi Npouecu, Wo AakTb 3MOry
AeTanisyBaTu xapakTtep nowkoaxeHHs [70]. Lupoko
BMKOpUcCTOBYBaHi HUHI AO Spine Subaxial Cervacal
Spine Classification System i AO Spine Thoraco-Lumbar
Spine Classification System ¢akTnyHo € pparmeHTamMm
rnobanbHoi kKnacudikauii [47, 71].

OAHI€0 3 FONOBHUX NMpUYMH Moandikauii koHuenuii
CMCTeMaTU3yBaHHSA TpPaBMATUYHUX YLWIKOAXEHb CTano
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nparHeHHs A0 6inblwoi BiATBOPOBAHOCTI 1 YHidiko-
BaHOCTI. Biaomo, wo cknagHi 6aratopiBHeBi cxeMun 4acTo
NpU3BOANAM A0 HN3bKOI Y3roAXXeHOCTi — pi3Hi daxisLi,
BUKOPUCTOBYOUYM OAHY Kiacudikauito, MOrM BCTAHOBUTH
pi3Hi AiarHO3M Ta 3anponoHyBaTy METOAN NiKYBaHHS, WO
BiApi3HAOTbCSA. CNpoLeHi CUcTeMu, SKi I'pyHTYHOTbCSA
Ha AEKiNbKOX KJIIYOBUX YMHHMKaxX (cTabinbHICTb,
HEBPOJIOTiYHUI CTATYC, CTaH 3B’A3KOBOI0 Ta KiCTKOBOIro
anaparTie), 3abe3neuyoTb binbly BiATBOPIOBAHICTb i
nepeabadyBaHicTb pesynbtaTis [72, 73].

Y KOHTEKCTi pO3BUTKY A0KA30BOi MEAULMHW CNPOLLEHI
Knacudikauii Takox € gouinbHiwnmun. MNMo-nepwe, BOHU
[aloTb 3MOry ccopMyBaTu BENUKi OAHOPIAHI BMbipKKu 1
06’€EKTUBHO OUIHIOBATM e(EeKTUBHICTb NEBHUX METOAIB
nikysaHHs. MMo-apyre, pesynbTatv 6araToUEHTPOBUX
AocCniagXeHb i MeTaaHaniliB, WO FPYHTYOTbCS Ha
3aCTOCYBaHHi Takux yHiikoBaHUxX knacudoikauin, nerwe
MOPIBHIOBATU MiX Pi3HUMU KNiHIKaMKU Ta perioHamu, Wo
3abe3neyye BUWMNA piBeHb foka3oBocTi. pocToTa i
CTaHAapTU30BaHICTb KpUTePIiB Aal0Tb 3MOry hopMyBaTH
KNiHiYHi pekoMeHAaauii, aKi MOTIM CTalTb OCHOBOI
ANS NPOTOKOJIB Ta KEpPiBHMUTB, WO IPYHTYOTbCS Ha
npuHUMNax A4oKa3oBoi MeanumHu [74].

MpunyckatoTb, Wo HaAMipHa AeTanisauia ycKIaaHIoe
onepaTUBHE MPUNHATTS pPilleHb Ta YacTo HE HAaAA€E AIBHUX
nepesar Npu BU60pi TaKTUKM NiKyBaHHS, 0COH6NMBO KON
noTpibHMA WBMAKWIA | CTaHAapTu3oBaHui niaxia [75].
OTXe, cyyacHow TeHAeHui€w B rpagauii TMX € TakTUKo-
OpieHTOBaHUM Niaxia, a Nnpu cnpobi 3HanTM 6anaHc Mix
TOYHICTHO | NPAKTUYHICTIO CNOCTEPIraETbCS 3HAUHUI 3CYB
Ha KOPUCTb OCTAHHbLOIroO KpuTepito [76].

Ulono noka3oBOi MeAUMUWMHM 3arasioM i HayKOBUX
AOCNigXeHb 30KpeMa crnpoleHa cucTteMa OUuiHKM MaE€
He[oNiKMU, OCKiNIbKW HIBEME 3HauvyLwi napameTpu, LWO
BN/MBAIOTb Ha pe3ynbTaTu NlikyBaHHS [77]. Ha npuknaai
poO3rnsHyTOi BUWe BMBIpKM nauieHTiB i3 TpaBmow B2
(tTvin A4 ywKoaXXeHHs Tina xpebus), aki matoTb 5 6anis
3a wkanot TLICS, MoXHa, BUKOPUCTOBYOUUN HU3KY
KpuTepiis, OUiHNTM edeKTUBHICTb 3aCTOCYBaHHSA NEBHOIO
MeToAy NiKyBaHHSA, Hanpuknapg, TpaHCNeauKynspHoi
dikcauii. OgHakK MoOpiBHATU e EKTUBHICTb Pi3HUX
MeTOAiB, BAKOPUCTOBYIOUM NMLLE 3a3HaYeHi napamMeTpu,
Baxko, a obpatn MeToA NiKYyBaHHSA KOHKPETHOro
nauieHTa — Ayxe cknagHo [54]. Taknm YMHOM, CnpoLleHa
6anbHa cucteMa abo knacudikauis (xo4a i 3pydHa ans
WBMAKOI AiarHOCTUKM Ta CTaTUCTUYHOrO aHanisy) He
Haja€ NOBHOLIHHOI BiANOBIAI HA 3aNUTaHHSA, SKUI came
MeToA NikyBaHHA 6yae onTMManbHUM ANS MNEBHOro
xBoporo [78].

OnTuMmizaudis nikyBaHHS B MeXaX AO0KAa30BOi
MeaMUMHN NoTpebye, Wob cTaHAapTHMN NPOTOKO (Xo4a
i 3py4HU” B y3araJbHeHOMY BUINSAAI) AONOBHIOBAIN
nepcoHanizosaHnMu Kputepiamu. Lle gacTb 3Mmory
ccopMyBaTH HaAiMHIWY OCHOBY ANSA MOPIBHAHHS Pi3HMX
MeToaiB (TpaHcneaukynspHa dikcauis, kombiHoBaHe
BTPY4YaHHS 4M KOHCepBaTUBHa TakTuka) Ta obpatm
niaxia, skun 6yae KOpUcHUM ans nauienTta [79].

JeoHTonoriyHi cknagHowyi

Mpob6nema «cepeAHbOro NaLieHTa» A0Ci € KNOYOBUM
YMHHMKOM, WO BMNAMBAE Ha 6e3anensiyinHe BU3HaAHHSA
pe3ynbTaTiB BUCOKOAOKA30BUX AocniaxeHb [80].
He3Baxatoum Ha Te, WO ua npobnemMa CynpoBOAXYE
PO3BUTKY, BOHA HeAOCTATHbO BiAOMa K MeAWYHUM
daxiBuaM, Tak i WMPOKOMY 3arany, WO 3yYMOBJIOE He
Nvwe MeaudHi, a 1 4eOHTONOrIYHI cknaaHowi [81, 82].

CyyacHi nauieHTV MatoTb AOCUTb LWWIMPOKI, asie BogHoYacC
noBepxHeBi 3HAHHA NPO AOCTYMHI METOAWN NiKyBaHHS.
3 pPO3BUTKOM iHTEPHETY W UMPPOBUX TEXHONOTIN
iHpopMaLia Npo MeanYHi MeToAM CTana erko4oCTyMnHOK
ANa WKUpoKoi ayauTopii. MayieHTN MOXYTb WBUAKO
3HaWTW BiAOMOCTI NpPO pi3Hi 3aXBOPIOBaHHSA, MeToAM
AiarHOCTUKM Ta NiKyBaHHS, WO PO3WMUPIE iXHIN
3aranbHuin kpyrosip [83]. OaHak He BCS AOCTYMHa
iHpopMaLia xapakTepu3yeTbCA BUCOKOK SAKICTIO UM
HaykoBot ob6rpyHToBaHicTio [83]. baraTo axepen
HajalTb HENnoBHi, 3acTapifni, NOMUAKOBI YK CBIAOMO
CMOTBOPEHi AaHi, Wwo np1M3BoAMTb A0 MOBEPXHEBOrO
PO3YyMiHHA CKJAaAHUX MeAUYHUX KoHuenuin [84].
KpiM TOro, HaBiTb 3@ HassBHOCTI sAKicHOT iHdopMauii
rnauieHTW 4acTo MatoTb TpyAHowi 3 ii iHTepnpeTaui€to
yepes3 BIACYTHICTb cneyiani3oBaHMx 3HaHb. Le
NpakTU4YHO 3aBXAW MPU3BOAUTb A0 HEMNPABWUILHOIO
pPO3YyMiHHA pekoMeHAauih yn Bubopy HeonTUManbHUX
MeTOAiB NiKyBaHHS, SKWO Takuih BMbGip HagaeTbCs.
PeaniamMu cyyacHoro cycninbCTBa TakKoOX € aKTUBHE
NPOCYBaHHA HU3KM MeAUYHUX METOoAiIB i mpenapartis
yepe3s MapKeTWHroBi KaMnaHii Ta couianbHi Mepexi,
O CMOTBOPIOE YSABNEHHS MPO iIXHIO ePeKTUBHICTDb i
6e3neyHicTb. lMauieHT MOXYTb nigAaBaTUCSA BNJINBY
HeAOCTOBIPHMX BIATYKiB Ta peKksaMHMX 06ILSHOK, WO
A0[AaTKOBO YCKNAAHIOE yXBaneHHS 06rpyHTOBaHMX
pilleHb wWoAo cBoro sikyBaHHa [85, 86]. Kpim Toro,
NonNynAapHiCTb AOKA30BOI MEANLIMHN K TPEHAY, a i1 HOpM
Ik abCoONTHOI AOrMM YacTo NpM3BOAUTbL A0 CUTYyauiun,
KON BiAXWNEHHS BiA NPOTOKONIB po3rnafaETbCcs
nocTpaxaanuMmum Ta iXHIMW poaAMYaMU K HU3bKaA
KOMMETEHTHICTb MeAM4YHOro NepcoHarsny, a He gk cripoba
apganTtauii nikyBaHHa Ao ocobnuBocTel nauieHTa 1
MOXJIMBOCTEN NikyBanbHOro 3aknagy [87]. AHanoriyHi
cuTyauii BUHUKATb MNpuU MpoBeAeHHi eKCcnepTHOI
OUiIHKW AiA MEeAWYHOro nepcoHany, KojauM nesHa
FHYUYKIiCTb Yy miAxoAax MoXe CrnpuiMaTUCs K Heaonik
npodgecioHaniaMy Ta BiACYTHICTb 4iTKOi cTpaTerii B
NiKyBaHHiI NeBHOT HO30/0rMYHOI OAMHULI, HEe3Ba)aruun
Ha 0brpyHTOBaHi KNiHiUHI piweHHs [88].

O6roBopeHHnA

Ipes inavBiayanisauii 3aknageHa B camin KoHuenuii
A0Ka30BOi MegnuUmnHK. Tak, 0aMH i3 i OCHOBOMOJTOXHUKIB
- Apui KokpeliH (Archie Cochrane) 3a3sHauaB, wWwo
[0Ka3n KOPUCHI nnwe TIE Mipoto, KO BOHWU MOXYTb
CNpsSIMOBYBATM NiKyBaHHSA KOHKPeTHUX nauieHTis [89, 90].
Y 1ioro poboTax nokasaHo HeobXiAHICTb AndepeHuiauii
MiX NigxoAaMn, OpiEHTOBaHMMM Ha NONYNSLUIO 3arasioMm,
Ta iHAMBIAYaNbHOK MeAWYHOK AOMOMOroK, NMpUYoMy
nepwi MoXHa BMKOPUCTOBYBATU NMLIE ANSI CTBOPEHHS
3arajibHMX pekoMeHaauin abo npoTtokonis [91]. Ak
noTeHUinHe BupiweHHs npobneMn KokpelH NnponoHyBas
3aCTOCOBYBATWM MiArpynoBUIMA aHaniz y AOCNIAXEHHSX,
Wwob BUABUTHU, SIK JliKyBaHHS BNJIMBAE Ha pPi3Hi kaTeropii
nauienTis [92].

MporpecuBHe Ta NpakTUYHO NaBuHoOMNoAiIbHe
3pOCTaHHSA ob6uyuMcnBasbHUX MOTYXHOCTEWN, WO
CNOCTEpPIraeTbCs B OCTaHHI AECATUNITTS, po3pobKa HOBMX
MeTOZAiB CTaTUCTUYHOIO aHanisy, a TakoX BNpOBaLXKEHHS
paHille BiAOMUX, ane HeAOCTYMHUX Yepes3 CKIaAHICTb Ta
06’eEMHiICTb MaTeMaTUYHUX NepeTBOpeHb (Hanpuknag,
b6aeciBcbki MeToaun), AalTb 3MOry BMBECTU MeTOAM
ajanTauii 4o ocobnuBocTel NauieHTa Ha NPUHUMUMNOBO
HOBUWW piBEHb, NepenTn BiA CYH'EKTUBHOI AyMKU Nnikaps
B KOHKPETHIN cuTyauii A0 MaTEMaTU4YHO Ta CTaTUCTUYHO
06r'pyHTOBaHOro piweHHs [93, 94].

http://theunj.org
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AHani3 pgaHux nitTepatypu Aas 3MOry BUSBUTU
MeTOAMKMN, AKi HarWwunpLle BUKOPUCTOBYIOTb, Y KOHTEKCTI
pO3rnsiHyTOi Npo6nemu:

e  MeTOAM perpeciinHoro aHanisy — BAKOPUCTOBYIOTb
ANS MOAENOBAHHA Ta MPOrHO3yBaHHS 3aN1eXHOCTEN MiX
3MiHHUMUK. [o ui€i rpynu HanexaTb fiHiNHa perpecis,
norictnyHa perpecis, 6aratopisHeBa (iepapxiyHa)
perpecisi Ta perpecis NyaccoHa [95, 96];

e  METOAM aHanisy BMXMBAHHA — (DOKYCYHOTbCS
Ha 4yaci A0 HacTaHHS neBHOi noaii (kpuBa KannaHa-
Meliepa, Moaenb NnponopuinHmMx pusunkis Kokca Ta mogeni
KOHKYPEHTHUX pu3sukis) [97, 98];

e  METOAM MAWWHHOIO HaBYaHHA Ta WTYYHOro
iHTenekTy — 3acTOCOBYHOTb AN 06pobKkM BeNUKUX
MacuBiB AaHWUX i BUSABMEHHA CKNaAHUX HENIHINHUX
3anexHocTten. o uUi€l kaTeropii HanexaTb AepeBa
piweHb, Bunaakosui nic (Random Forest), rpagieHTHMI
6ycTtuHr (Gradient Boosting), HelipoHHI Mepexi Ta meToAN
rnmbokoro HaB4yaHHs (Deep Learning) [99, 100];

. 6aeciBCbKi METOAN — IPYHTYIOTLCS Ha TeopeMi
Baeca ons OHOBMEHHS MWMOBIPHOCTEN NOAiIK y Mipy
OTpPUMaHHS HOBOI iHdopMauii (baecoBcbki Mepexi,
HaiBHUIN 6aecoBCbKMI KnacudikaTop i MapKiBCbKi
nanutorn Monte-Kapno (MCMC)) [101, 102];

e MEeTOoAW KNaCTEepHOro aHanizy - BWKO-
PUCTOBYIOTb ANS FPYNyBaHHA MaUiEHTIB 3a CXOXWUMMU
Xapaktepuctukamm 6e3 nonepeaHboi po3MiTku. o uiei
rpynn HanexaTtb K-cepegHix (K-Means), iepapxivyHui
knacTepHuit aHanis i DBSCAN (Density-Based Spatial
Clustering of Applications with Noise) [103, 104];

. meTtoam Biabopy o3Hak (Feature Selection) -
ponomaratTb 0bpaTn HaniHdoOpMaTUBHIWI 3MiHHI ANS
nobynoBn mMoaesni, 3MEHLWY4YN PO3MIPHICTb AaHUX i
3anobiratouym nepeHaBYyaHHO (KPOKOBUI perpeciiHum
aHanis, LASSO Ta Ridge-perpecisi,, MeToaM Ha OCHOBI
Ba>/IMBOCTI o3Hak (Feature Importance)) [105].

HaBepneHuit paneko HeBUYEPMNHUNW CNUCOK
OEMOHCTPYE WWNPOKiI W PiZBHOMaHITHI MOXMBOCTI
aHanizy AaHuX ANS BUSABMEHHS HaniHOOpMaTUBHIWMX
npeaukTopiB Ta iXHbOI B3aeMogii. MpaBunbHU BUGIp i
3aCTOCYyBaHHA MeTOAIB aHani3y AaloTb 3MOry po3pobuTtu
edeKTMBHI iHAMBIAYani3oBaHi NnaHW NikyBaHHS.

[aHi, HaBeaeHi B UbOMY OrnsAi, 4EMOHCTPYIOTb
Nuwe aeski acnekTn 4ouiNbHOCTI po3pobku iHaMBIAyani-
30BaHUX NigXoAiB A0 Tepanii Takoro reTeporeHHoro
cTaHy, g9k TNX. 3a3HayeHo, Wo NpOTOKONU I CTaHAapTH,
WO I'PYHTYIOTbCA Ha MpUHUMNax AOKa30BOi MeAULIMHM,
€ He gorMaMu Ta KepiBHMUTBOM A0 Aii, @ nuwe 6a3sucom,
WO BM3HA4Ya€E OCHOBHWI HampsM y Tepanii, y mMexax
SIKOro po3po6NAI0Th iIHAWBIAYaNi30BaHi NaHU NiKyBaHHS.
AKTyanbHICTb Takoro niagxoay NiATBEPAXYETbCHA
KiNbKiCTIO, WO NpOrpecmnBHO 36iNblUYETLCS, AOCIAXEHD,
AKi AE€MOHCTPYIOTb ePEeKTUBHICTb CKNaAHUX MoAaenewn,
nobyaoBaHUX i3 3aCTOCYBaHHSAM MeTOAY HEMPOHHUX
Mepex, AK ANA BUPIWEHHS AiarHOCTUYHWUX 3aBAaHb,
Tak i ANA BU3HAYEHHS TAKTUYHUX TepaneBTUYHUX
acrnekTiB. IHAMBIiAyani3auis Ma€ ABHI nepesaru He nuiie
B MEANYHOMY, @ N B EKOHOMIYHOMY KOHTEKCTIi, OCKiNlbKMK
CNPUSE 3HWXKEHHIO BUTPAT Ha NiKyBaHHS Ta MiABULLEHHIO
edeKTMBHOCTIi BUKOPUCTAHHA MEANYHUX pecypcCiB, TO6TO
BUPIWWEHHIO OAHIEI 3 akTyanbHUx npobnem cyyacHoro
cycninbcTBa.

BucHoBKkM

InameigyanizoBaHni niagxia Ao nikyeaHHs TMX €
3HAYHWM KPOKOM Y PO3BUTKY CYYaCHOI MeANYHOI MPaKTUKW.
Po3rnsHyTi nepeayMOBM AEMOHCTPYHOTb HEOBXiAHICTb
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nepexoay Big CTaHAapTHUX MeToAiB Tepanii Ao 6inbw
FHy4YKMX i aganToBaHWX CTpaTerii, fKi BPaxoBYlOTb
YHiKanbHi XxapakTepucTukn nauieHTa. InamMeiayanisauis
nikyBaHHa TNX He nuwe niaBuLye edeKTUBHICTb Ta
6e3neyHicTb XipypriyHMUx i KOHCepBaTUBHUX METOAIB,
a M CrnpuUs€E CTBOPEHHIO CTIiMKiWOI Ta €KOHOMIYHO
BMMNpaBAaHOi CMCTEMM OXOPOHM 340p0B’A. PO3BUTOK
TEXHONOrin i MeToAiB aHanisy AaHuX, WO TpUBaE,
CNpuUsie BAOCKOHANEHHIO UMX niaxoais, pobnsaumn
NiKyBaHHS TOYHIWMM, aganToBaHUM Ao noTpeb nauieHTa.
AKTyanbHICTb AOCAIAXEHb Y Ui ranysi 3ymMoOB/eHa
3annUTOM Cy4yacCHOro CycninbCTBa Ha edeKTUBHI Ta
€KOHOMIYHO 06rpyHTOBaHI iHAMBIAyani3zoBaHi MeanyHi
pilleHHSA, WO 3pOCTaE.

Po3kpurta iHdpopmauii

KoHenikT iHTEpeciB

ABTOp 3as1BNISIE NPO BiACYTHICTb KOHMNIKTY iHTepecis.
®DiHaHCyBaHHs

[JocnigXeHHS He Mano CMOHCOPCbLKOi NiATPUMKMN.
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Appeca Ana NUCTyBaHHA:
Knwoyka BaneHTuH Mukonariosud,
BiaaineHHs iHHOBaUifiHNX

OcTpiBeub € 0co61MBOK 3 aHAaTOMIYHOro nornagy AiNSHKOK MO3KY, B
SKil giarHocTyloTh 6araTo maTonoriyHmx npouecis. Lle ogHa 3 HalhbinbL
BapiaTMBHUX @HATOMIYHMX CTPYKTYp FOJIOBHOro MO3KYy AOAMHM. Ha yacTky
rNioMm ui€ei ginaHkyn npunagace 25% Big ycix HU3bK03108KicHMX Ta 10% Big yCix
BWUCOKO3J/I05IKiICHUX BHYTPILUHbOMO3KOBUX MY XJINH.

KniHiyHMM nepebir rnioM AiNsSHKM OCTpiBUS CYNpPOBOAXYETbLCSA rpybum
HeBpoOnoriyHnmMm aediunTom, WO 3yMOBAEHO 6NM3bKIiCTIO (PYHKLULIOHAaNbHO
3Ha4yLWMX 30H MO3KY, pO3TallyBaHHSAM Ba>XIMBUX MPOEKLIMHUX | acoLiaTUBHUX
WnaxiB, MarictpanbHUX apTepii Ta BENIMKUX BEHO3HUX KONIEKTOPIB.
HerpoxipypridyHe nikyBaHHS rnioM 3 MakCuManbHUM 06CAroM BuAaNeHHS
nyxaunHu Ta 3abe3neyeHHs B NicnsonepauinHMii nepioa BUCOKOrO PiBHSA SAKOCTI
XUTTS BBAXa€ETbCA HaACKNaAHOW npobnemoto.

Po3yMiHHA Ta BpaxyBaHHS Ha pgoonepauinHoMy eTani ocobnueBocTten
MiKpOXipypridyHoOi aHaToOMii OCTpiBUS € KJOYOBUM YMHHWUKOM AN18 YCMiWHOro
BUMKOHAHHS TPAHCCIi/IbBIEBO-TPAHCIHCY/IAPHOro, TPA@HCOMNEPKYNAPHOro AOCTYMiB
[0 rNioM OCTpiBUSA 3 MeTOol iX MakcmMmanbHO Moxnuoro (Gross Total)

HepoXipypriyHnx TEXHOMOrIW, BUAANEHHS.

IHCTUTYT Heripoxipyprii iMeHi akaa.
A.ll. PomogaHoBa, Byn. [1natoHa
Mavi6opoan, 32, Kuis, 04050,
Ykpaina, e-mail: kimeria80@gmail.

com XUTTA

Y cTaTTi HaBeAeHO AeTanbHY XipypriyHy BapiaTMBHY TonorpadgivyHy aHaToMito
6iyHOi 6OPO3HM MO3KY, MOKPULLOK Ta OCTpIBLS.

KnroyoBi cnoBa: octpiBelb; 6iuHa 60po3Ha MO3KY; rioMu; Xipypris; SKicTb

BcTyn

Miomn octpiBua (FO) € HamnNownpeHiWNMKN
BHYTPIWHIMN NyXJIMHaMu, WO MOXYTb 3'9BnATUCS
B LUiN AingHUi, Ha iXHIO YacTKy npunagae Ao 25%
Bi4 YCiX rniOM HW3bKOro CTyneHs 3/058KICHOCTI Ta
10% BiA yciX r1ioM BMCOKOFO CTYMNeHs 3/105KiCHOCTI
[1, 2]. 3a3Buuar O cynpoBOAXYHTbCA BUPA3HOIO
HEBPOJIOTiYHOK CMMATOMATUKO ((papMakope3nCTEHTHA
eninencis, MoTopHa Ta ceHCcOpHa adasis, pyxoBuin
aediumT) [2]. Lle arpecuBHi Ta pyWHIBHI NyXAMHN Yyepes
iHBa3MBHMM XapaKTep NOWMPEHHS Ta 3aly4YeHHs B Mipy
pOCTY FAMOUHHUX MNiAKIPKOBUX CTPYKTYP, BaxX/UBUX
acouiaTMBHUX Ta MPOEKUINHNX LWASAXIB.

HepnaBHO aHaToOMis Ta (pyHKUiOHasbHE 3HAYEHHS
OoCTpiBLEBOI AiNgaHkM 6ynun fobpe focniaxeHi n onucani,
o [Aa€E 3MOry nepernsgatyv Ta NepeocMUCOBaTH
Xipypriyny TakTuky npu MO 1 MeToAMKM iX BUuAaneHHs [3].

OcTpiBeLb € NPMXOBAHOI YACTKO MiBKYb FOJI0OBHOIO
MO3KY i MOXxe 6yTu BMAMMUM nuwe nicns gumcekuii
6iyHoi 60po3HN Mo3ky (BBM) Ta peTpakuii NOKpUWoOK
[4, 5]. NMokpuwKN, NPOEKLUINHI K acouiaTUBHI WASXK
6inoi pe4oBUHM, NiAKIPKOBI BY3/1M HAaBKONO OCTpIiBUSA €
byHKUIOHaNbHO BaX>/IMBUMKU, O0COBIMBO B AOMiHaAHTHIN
niBkyni. [looaTkoBi 0bMeXxeHHs XipypriyHoro gocrtyny

00 MO nos’A3aHi 3 0C06NMBICTIO pO3ranyXeHHs BEHO3HOI
cucTteMn B Mexax 6iyHOi 60pO3HM rONOBHOrO MO3KY,
a TakoX 3 iHAMBiAyanbHOW Tonorpadieo cepeaHboil
Mo3koBoi apTepii (CMA) Ta xoay ii rinok y rambuHi 6iyHoi
60p0o3HU BenMKoro Mo3ky [6,7]. Yce ue pobutb XipyprivyHe
nikysaHHa O HaacknagHow npobnemMoto, He3BaXakum
Ha HOBITHI AiarHOCTMYHI Ta iIHTpaonepauinHi TexHonorii.

Xipypriyna aHnatomiss BBM

OcTpiBeub (3a aHaAaTOMIYHOK HOMEHKATypolo
A14.1.09.149 [8, 9]) — TpMKYTHOI HOPMUN BUNMUH MO3KOBOT
TKaAHWHU, po3TalloBaHU y rMnbuHi BEM. BiH o6MexeHni
KonoBok 60pO3HOK ocCTpiBuUsA. [ToOBEpPXHSA OCTpiBUSA
noAinsieTbcst 60po3HaMM Ha KOPOTKi Ta AOBri 3BUBMHM.
YacTuHM noboBoi, TiIM'AHOI Ta CKpPOHEBOi 4YacTok, sKi
BKPMBalOTb OCTpiBeUb, HAa3MBAKTbCA MOKPULLKOIO.
BiyHa 60po3Ha MO3Ky — uUe rmmboka 60opo3Ha Ha 6iuHin
ONYKili NOBEPXHi MO3KY, sIka MOLWNPIOETLCS BiA rpebHs
KNMHOMOAI6HOT KiCTKN A0 HagKpalioBoi 3BUBMHU. BoHa
po3ainsae 6i4Hy MO3KOBY NOBEPXHIO Ha N06OBY Ta TiIM'AHY
YaCTKW 3BEpXY i CKPOHEBY YacTKY 3HU3Y.

Y BBM po3pi3HAI0Tb NepeaHto Ta 3aAH 4acTUHU
(Puc. 1). NepenHa 4YacTMHa MOYMHAETLCSA Bij
nepeaHbOro HaXMEHoro BiAPOCTKa, NPAMYE naTepanbHO
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i Hazaa y340BX Masioro Kpuaa KJaMHonoAibHoi KicTku
(cpeHoipanbHN BiAAIN) Ta 3aKiHYYETLCSA Ha piBHI
NMOKPULWKOBOiI YacTuHKU (pars opercularis) no6osoi
yacTku. Y nobosii nokpuuwui winvHa BBM aae nouyatok
rnepeaHii ropM3oHTanNbHIN | NepeaHit BUCXiAHIN rinkam
[10]. NepeaHs ropusoHTaNbHa rinka AiNMTbL no6oBy
NOKPULWIKY chepeay Ha O4Hy 4YacTuHy (pars orbitalis)
i TPMKYTHY YacTuHy (pars triangularis). MNepeaHs
BUCXigHa rinka no6oBoi MOKPULLKKN BiAAINSAE TPUKYTHY
YacCTWUHY BiA4 NOKPULLKOBOI YacTUHKU. Micue CXOAXEeHHS
nepeaHboro Bigainy bbM, nepeAHbOi ropMaoHTaNbHOI
Ta BUCXiAHOI rinok BnacHe 6i4HOi 60poO3HM i noyaTky
3a4Hbol AingHkn BBM Ha3uBaeTbcs «Toukot CinbBig».
Lle micue, ne BBM € HavwWwmnpLIOO, WO € OPIEHTMPOM ANSA
noyaTtky aucekuii BBM. 3a «Toukoto CinbBisg» MOXHa
BM3HAUYMTU pO3TallyBaHHSA BEpXiBKW OCTpiBUS — BOHa
po3miweHa Ha 12,6 mm aoHusy [5]. 3agHs yacTumHa
winnHun BBM npsmye Bia «Toukm CinbBis» Ao TiM'aHOI
YaCTKM MO3KY, Ae OXOMNIIOETLCS HaAKPaNnoBOIO 3BUBUHOIO.
BiuHa 60po3Ha MO3KY 3arnMbNIOETLCA B 3a4HIN YacTuHI
Ha 25 MM Big BepXHbOi YaCTUHM HAAKPanoBOi 3BUBUHMU
[5]. ¥ nokpuwkax 3agHboi YacTuHM BBEM posTawoBaHa
HM3Ka YHKUIOHaNbHO BaX/IMBUX 30H MO3KY: AiNsHKa
KOPW BEIMKOIO MO3KY B HMXHIN YacTUHI TpeTboi N060BOi
3BUBMHM NiBoi niBkyni (ueHTp Bpoka), npepyxoBa Ta
nvueBa pyxoBa 30HM Ha N060BIA NOKPULLLL, NEPBUHHA
yyTnmBa AingHkKa o06nn4yya Ha TiM'SHIN nmokpwuwui,
nornepeyHi ckpoHesi 3BMBUHM (gyri temporales transversi,
lewnsa) (cnyxosa dyHKUIN) i 30Ha BepHike Ha cKkpOHeBiIl
NoKpULLLI.

Ha ocHOBi peTenbHMX iHTpaonepauinHUX
cnocTtepexeHb 3a BBM Ta ii uncrtepHoto, M.G. Yasargil
onucaB YOTUPK aHaTOMIiYHi Bapiauii BBM [12]. Mepwwnii
TMN - npsiMa Ta wupoka BBM, apyrui tun - npsama
By3bka BBM, TpeTili i UeTBEpPTUI TUN XapaKTepuU3yTbCA
iHBariHauieto no6oBoi Ta ckpoHeBoOi YyacTtok y BBEM
BignosiaHo [12]. JocuTb nowmnpeHa cepea paaionoris
pobouya knacudikauis BEM, 3anponoHosaHa H.M. Ngando
Ta cniBaBT., AKi 3 ypaxyBaHHAM AaHWUX cnipasbHOi
kKoMmn'toTepHoi TomMorpadii aewo MoandikyBanm
knacugikauito M.G. Yasargil (Puc. 2) [13].

BiuHa 60p0o3Ha MO3KY MICTUTb BeNMKUIA 3a 06Ccarom
niAnaBy TUHHUM NPOCTIP — LUNCTEPHY 6IYHOT AMKN MO3KY
(A14.1.01.209), ska NpoCTAraeTbCs BiA KapoOTUAHOI
uncTtepHu B il MedianbHiM | Hanrnmbwink Touui Ao
30BHIiWHbBOI Neperopoaky BBM Ha 3a4HbO-6i4YHOMY KiHUI
[11]. Hanrnnbwa cTiHka unctepHu BBM MicTuTbCsa B
KnnHonoAibHoMmy Bigdini 6ins nepeAHbOro HaXMIEHOro
BiapocTka. TaM umctepHa BBM i kapoTuaHa uucTepHa
po34ineHi npokcmmanbHOK neperopoakot BBM, ska
npoHu3yeTbca M, -cermeHToM CMA. Hap nosepxHeto
ocTpiBuUs unctepHa bBM MicTUTb Tpu Neperopoaku, siKi
noAiNsaTb NiANABYTUHHMIA NPOCTIP Ha YOTMpW piBHI [11].
Hanrnmbwni piBeHb MiCTUTL MeAianbHY neperopoaky
BBM, sika KpinuTbCS A0 HaWrMM6GLWOI YacTUHM No6oBO-
TiM'AHOI MOKPULLIKK Ta NOBEPXHi OCTpiBUsA, i M,-cerMeHT
CMA. Tinku M, NpoAoBXYOTbCA B FiKU M,, NpOHU3Yyoun
MedianbHy neperopoaky BBM. M,-cermeHT CMA,
npsimytoum Ao nosepxHi BEM, nepeTuHace iHwy MembpaHy
- MPOMIXHY neperopoaky. JlatepasnbHile A0 MPOMiKHOT
neperopoAkun po3TalloBaHa 30BHIWHSA neperopoaka
BBM, Ha saki nexaTb noBepxHeBi BeHW BBM. Tinku
M,-cerMeHTa NpoOHN3YIOTb 30BHIWHIO Neperopoaxky 66M
i npopoBxytoTbcs B M,-cerMeHT CMA (KipKoBi rinku).
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MNoesepxHeBi BeHM BBM Ta rinkn M,-cermeHta CMA
NpoxoAAaTb Kpi3b 30BHiWIHIO neperopoaky BBM, saka
€ HanbinbWw NoBepxHeBO, i BKPUBAOTbLCSA 3arasbHOO
naByTUHHO 06010HOI0. 30BHILIHA NaByTMHHa 060n10Ha
OropTae BCi KipKOBi CyAWHM, Ma€ 6inbll MiLHY Ta WiNbHY
CTPYKTYpY. Takum 4unHoM, BBEM MicTutb cermeHTn A, ;CMA
377 NpoHN3aHMMK Ta KipkosuMu (A,) rifikamu, NoBepxHeBY
Ta rnnboky BeHu (Puc. 3) [12].

LnctepHa BBM yHikanbHa TuM, Wo Mae cneundiyny
BapiaTUBHY MiKpoaHaTOMil0O NMaByTUHHOT 06010HM,
0cobnBO Ha pisHux ranbuHax [2, 14]. Le noTtpebye
3aCTOCYBaHHS pPi3HUX TEXHIYHMX NPUNOMIB Ha BCiX eTanax
auvcekuii BBM. A. Tayebi Meybodi Ta cniBaBT. geTanbHO
onucanu aHaToMito NnaBy TMHHOT 060110HKM B BEM i BUAinunmn
6 BapiaHTiB MOX/IMBUX NaBYTUHHUX NEPEropoAoK (31YK)
mMixx apTepiamu (A), BeHamu (V) i TkaHMHOW MO3Ky (B): 1)
A-A, 2) A-B, 3) A-V, 4) B-V, 5) B-B, 6) V-V [14]. AsTOopM
TaKoOX OMMcann 3aKOHOMIPHOCTI TaKMX B3aEMO3B'A3KiB
y pi3Hux Bigginax 6BM (noBepxHeBOMY NOKPULLKOBOMY,
rMMboKoMy MOKPULLKOBOMY Ta LMCTepHanbHOMY) AN
onTuMi3auii XipypriyHMx MaHinynauin nig vyac amcekuii
6opo3Hu (amBe. Puc. 3) [15].

XipypriyHa aHaToMisi MOKPHLLOK OCTpPIiBLUSA

O6igkoBa yacTka (lobus limbicus) cknagaetbca 3i
CTPYKTYP, WO YTBOPKOWTb CYKYMNHICTb Y LEHTPI NiBKYi
Benmkoro Mo3ky (hemispherium cerebri). Lito cykynHicTb
po3rnaAalTb K NpucepeHi AingHku nobosoi, TiM'AHOT
Ta CKpOHeBOi YacTok i ocTpiBus (insula), po3TawoBaHoro
B rNMbuHI 6iyHOi ssMkKn Benukoro mo3ky (fossa lateralis
cerebri).

[inaHka Benukoi KOpu, siIka BKPUBAE OCTpiBeLb,
naTeparnbHiwe yTBOpHOE Nokpuuky (operculum abo pars
opercularis) i PopMyeTbCS 3 YaCTUHM Npuneranx 1o60Boi,
CKPOHEBOI Ta TiIM'AHOI YacToK.

Ha Hawy AyMKY, BAANVM € aHaTOMiYHWIA Noain BiaAainis
NoKpULLIKK, 3anponoHoBaHmin U. Tire Ta cniasT. (1999):
Nno60B0O-04YHOAMKOBUN, NO6OBO-TIM'SAHUIA | CKPOHEBUN.
MownpeHnmM € ysaBNEHHS, WO Kopa OCTPiBLEBUX 3BMBUH
Ta 60po3eH NPOAOBXYETLCA B 3BUBWHU N HOPO3HMK
BiAMNOBIAHMX BiAAINIB MOKPULLIKK, MEXEK MiXX HUMU €
KBO [16]. Y dyHAaMeHTanbHiA npaui, NpucBaYeHin
XipypriydHin aHaTtomii ocTpisusa, U. Tlre Ta cnisasT.
(1999) 3a3Ha4vatTb, WO 3BMBUHM Ta 6OPO3HM OCTpiBLSA
He 3aBXau € 6e3nepepBHNUM NPOAOBXKEHHSM BiANOBIAHNX
3BMBWH i 6OpO3eH MOKpPULIKK, ane 3a3HadawTb, WO B
6inbLWIOCTI BUNaAKiB CNOCTepiraeTbCs IXHA KOHIrypauis,
sika HabnuxaeTbcs Ao 6e3nepepBHOCTI. BusBneHo
NPOAOBXEHHS 3BMBUH | 6OPO3€eH SIK MiX nepeaHiM BiaAifiomM
ocTpiBUs Ta N060BOK YACTKOM, TakK i MixX 3a4HiM Bigainom
OCTpiBUS Ta TIM'AHO | CKPOHEBOK YacTkamu [16].

J1060B0-04YHOSIMKOBa MOKpMLIKA. 3aiHS O4YHa
3BMBWHA, 3aA4HSA 4YacTuMHa 6i4HOI OYHOI 3BUMBUHU Ta
OYHA YacCTMHa HWXHbOI N060BOI 3BUBMHM YTBOPKOIOTH
HaAKpanoBY MOKPULLKY, ika BKPMBAE NepeHI0 MOBEPXHIO
ocTpiBus. NepeaHa KBO € Mexelo MiX 1060BO-04YHOWO
NMOKPULIKOK Ta OCTpiBUEM. 3aAHbOMejianibHa O4YHa
YacTka po3TalwoBaHa B MedianbHOMY KiHUi nonepe4yHoi
OYHOiI 6OPO3HM Ta cKlaAa€ETbCH i3 3aAHbOI YacTUHU
MeaianbHOI 0YHOT 3BUBUHW N MeAialbHOI YaCTUHU 3aAHbOT
O4YHOi 3BUBWHWU. BoHa 6e3nepepBHO MPOAOBXYETbLCS
B MonepeyHy KOpPOTKY OCTpiBUEBY 3BMBUHY. 3a4HbO-
naTeparnbHa OYHa YacTKa po3TalloBaHa Ha laTepasibHOMY

CT1aTTsi MiCTUTb PUCYHKM, SIKIi BiOOpaXkaroTbCsi B APYKOBAaHI¥ BepPCii y BIATIHKax Ciporo, B €/IeKTPOHHIN — y KOJIbOPi.
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KiHUi nonepeyHoi 04HOT 60p0O3HK, CknaaaeTbcsa 3 HivHOI
YaCTUHW 3a4HbOI OYHOI 3BMBUHM Ta 3a[HbOI YAaCTUHU
6iyHOi O4HOI 3BMBUHKU. YiTKOI MeXi M naTepanbHOlO
OYHOSIMKOBOIO 3BMBMHOIO Ta OYHOK YACTUHOK HMXKHbOI
no6oBOi 3BMBUHWM He cnocTepiraeTbcs. OBi Migo4Hi
3BUBUHWN (BEPXHA | HWXXHSA), po3TalloBaHi B MefianbHin
YacTUHi N06OBO-0YHOSIMKOBOT MOKPWULLKK, BKPUBaOTb
nepeaH NoBepxHK ocTpiBus. BoHn 6e3nepepBHi 3
AO04ATKOBOK OCTPIBLEBOK 3BMBWHOIO Ta NepefHbolo
rnoBepxHel nepesHboi KOPOTKOT 3BMBUHMK [16].

Occipital lobe

Sylvian fissure
posterior part

Temporal lobe

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

Jlo6oBoO-TiM'AHa NOKPULUKa

TpUKyTHa 1 NOKPULLKOBA YaCTUHM HUXHbOT 1060BOI
3BUBWUHWN, HUXHI YaCTUHU nNepepueHTpanbHOI Ta
3aueHTpanbHOI 3BMBUH | BEPXHSA YacTUHa HaaKpanosoi
3BMBUHW YTBOPIOOTb TO60BO-TIM'AHY MOKPULLKY,
KA BKPUBAE BEPXHIO MOBEPXHIO OCTpiBUA. 3aAHS
YyacTMHa Ui€i NOKPULIKM TAKOX OXOMJIIOE CKPOHEBY
NOKPULLIKY, ABi MOKPULWKKN PO3AiNEHI «3a0CTpiBLEBOIO
60p03HOI», pO3TaLLOBaHOK B IMNBOKIN YaCTUHI 3a4HbOIO
Bigginy bbM.

Rolandic sulcus

Precentral sulcus

ascending ramus
gularis sulcus

Anterior
horizontal ramus

rontal lobe
Sylvian fissure

anterior part

Puc. 2. Tunu BBM: Tun I BEM - npsma Ta wupoka abo By3bka 60po3Ha, Tvn II — wnpoka 60po3Ha 3 iHBariHauiewo
no6osoi abo ckpoHeBoi YacTkn, Tnn III - iHBariHauis no6oBoi abo ckpoHeBOi YacTku Ta By3bka BBM, Tun

IV - iHBariHauis ckpoHeBoi Ta N060BOi YacTkn B 60po3HY. TB — ckpoHeBa kicTka; SF - BEM; FL - no6oBa uacTka;
TL - ckpoHeBa 4acTKa; CTpinka — iHBariHauisa no6oeoi abo ckpoHeBoi YacTku [13]
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Puc. 3. A - 306paxxeHHsI MOBEPXHEBOI0 MOKPULLKOBOI0, MMMOOKOro NOKPULLKOBOrO i LMCTEPHANIbHOMO BiaAiniB
BEBM; B — po3TUH 30BHIiWHbOT NaByTUHHOT 060/10HM 3abe3neyye AOCTYN A0 NOBEPXHEBOr0 MOKPULLKOBOIO
Biaainy. NapHi noBepxHeBi CiNbBi€EBi BEHW 306paXeHO 3 pO3TUHOM, MPOBEAEHNM MiX HUMK (Neperopoaku V-V
BiAKpWUTO). BapiaHT po3TMHY 30BHILWHbLOI NaByTUHHOI 060MIOHN Ha CkpoHeBOMY 6oui NoBepxHeBOi BeHn BBEM
(neperopoaku B-V) MoxHa o6paTu 3 ypaxyBaHHAM iHAMBIAyanbHOI aHaTOMIi nauieHTa. 30BHIWHIO Neperopoaky
BBM 306paxeH0 B rMnMbMHI NOBEPXHEBOIr0 NOKPULLKOBOIO BiAAiNYy SIK MEXY MiX MOBEPXHEBUM i rMNH6OKUM
MOKPULLKOBUMMK Bigainamun; B — rnmbokunii NOKpUWKOBMIA BigAin 3 rinkamMm M3, Wwo NnpoxoaaTb Ha BiagNOBIAHMX
nokpuikax. OCHOBHI NaBYTUHHI NeperopoaKn B UbOMY BiaAini npeactasneHi A-B (Mix rinkamm M, i npoTUNexXHo0
NMOKPULLKOIO), @ TaKoX B-B MiX NpOTUNEXHUMU/CYMIDKHUMK NOKpULIKaMu; [ — eKcnosnuis LMcTepHaabHOro
BigAiny 3 rinkamu M,. MNeperopoaxkmn A-A Mix rinkammn M, nepesaxatoTb cepe NaByTUHHUX 31YK Y LUbOMY BiaAini.
Moxe 3HafobuTucs po3TuH neperopofok A-B Mix rinkamm M, Ta BiANOBIAHMMK NOKPULIKaMHK, WO6 po3WMpUTH
AVceKUito B HanpsiMKy kKonoBoi 60po3Hu ocTpiBus (KBO) [15]

BepxHa KBO BiaMexxoBye N060BO-TiM'SHY NOKPULLIKY
n ocTpiBeub. TPUKYTHa YacTUHA € AINSHKOK MiX
rOpM30HTaNIbHOIK Ta BUCXiAHOW rinkamu BBM.
fopu3oHTanbHa rinka BBM € NpoAOBXEHHAM BepXHbOI
KBO, a BucxigHa rinka — npoaoBxeHHAM nepeaHboi KBO.
Micue 3711TTS umx 60po3eH BU3HAYAETLCA AK «nepeaHs
ocTpiBUeBa Touyka». MepianbHa CTOpPOHaA TPUKYTHOI
YaCTUHW HA3MBAETbLCSA «MiIATPUKYTHOK 3BMBUHOIO», AKa
BKPUBAaE NepeaHI0 KOPOTKY OCTPiBLUEBY 3BMBUHY Ta CTae
HernepepBHOIO 3 Heto. MNigoYHa i NiANOKPULLKOBA 3BUBUHN
OXONJITb NepeaHI0 KOPOTKY OCTpiBUEBY 3BUBUHY
cnepeny Ta 33aay BignoBigHO. MMoOKpULWKOBA YacTuUHa
HWXHbLOT N060BOI 3BUBUHW — Lie AiNsHKa MiX BUCXiAHOO
rinkoto BBM Ta HMXHbLOI NepeaueHTpanbHO 60pO3HOD
i 30HOt0 Bpoka (none 44 3a BpoagmaHoM). MegianbHuin 6ik
MOKPULLIKOBOI YaCTUHWN HAa3MBAETLCA «MNiAMNOKPULLKOBOO
3BUBUHOIO», IKa OXOMJIIOE KOPOTKY OCTpiBLEBY HOPO3HY,

cepefHI0 KOPOTKY OCTpiBUEBY 3BMBWHY Ta 3aAHI0
YacCTUHY nepeaHboi KOPOTKOI OCTpiBLUEBOI 3BUBUHM.
NignepeaueHTpanbHa 3BMBWHA po3TallOBaHa Ha
MefianbHOMY 60LUi NMOKPULIIKOBOT YaCTUHU Ta HUXHIN
nepeaueHTpanbHin 3BMBUHI. BoHa BKpMBaE cepeaHto
KOPOTKY OCTpiBUEBY 3BMBWHY W nepefueHTpalbHYy
ocTpiBueBy 60po3Hy [16].

Y 82% niBKYyNb HWUXHIN KiHeUub LUeHTpanbHOI
6opo3Hu Ponanga He poxoantb Ao BBEM. MigueHTpanbHa
3BMBMWHA pO3TalloBaHa B MeJiallbHili YaCTUHI K HUXHIX
nepeaueHTpanbHUX, Tak i 3aueHTpasbHUX 3BUBWH
i obmMexeHa abo nepeaHboto, abo 3aaHbow, abo
niagueHTpanbHol 60po3Hot0. MigueHTpanbHa 3BMBUHA
BKPWUBAE LleHTpanbHy ocTpiBueBy 60po3Hy [16].

HuXxHA 3aueHTpanbHa 3BMBWHA i BEPXHS YacTuHa
HaAKpanoBoi 3BUBUHU OPMYIOTb peLlTy 1060BO-TiM'SAHOT
nokpuwku. MNepegHs, cepedHs Ta 3a4HS NOMepeyHi
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TiM'AHIi 3BUBWMHM pO3TalloBaHi Ha MeaianbHOMy 6oui
no60Bo-TiM'AHOI NOKPULLIKHK. MNepeaHsa nonepeyHa TiM'aHa
3BMBWHA BKPWBAE 3alLleHTpasibHy ocCTpiBueBYy 60pO3HYy
Ta BEpPXHI 4YacTUHY NepeaAHboi Ta 3aAHbOI AOBrux
OCTpiBUEBUX 3BUBUH, AKi NpundaratoTb A0 NepeaHboi
3BUBWHM ewwnsa CKpoHeBOi NOKPULWKK. Micue 3’egHaHHSA
nepeaHbOi nonepeyvyHoi TiM'SHOT 3BUBUHU 3 NMepeaHboto
3BMBUHOIO Mewns iaeHTUAIKYI0Tb SIK «3a4HI0 OCTpiBLEBY
Touky». CepefHa nonepeyHa TiM'sHa 3BMBUHA BKPUBAE
rnonepeyHy CKpoHeBy 60OPO3HY CKPOHEBOI MOKPULLKMU.
3aaHa nonepeyHa TiM'asHa 3BMBMHA N060BO-TiM'AHOI
MOKPULIKM 1 ckpoHeBa nnowmnHa (temporal planum)
nepekpuBalwTbCa Ta YTBOPIOITb MeAianbHUM 6ik
HaZAKpalroBoi 3BUBUHK [17].

CkpoHeBa noKpulIKa

BepxHA cKkpoHeBa 3BMBWHA pa3oM 3i CKPOHEBUM
MOJSIFOCOM i HUXXHbOK YaCTMHOI HALKPanoBOi 3BUBUHM
YTBOPIOIOTb CKPOHEBY MOKPULLKY, iIKa BKPUBAE HUXHIO
MOBEPXHIO OCTPIBUSA Ta NepeaH0 MPOHM3aHY PevyOBUHY.
[MontocHa nnowmnHa, nepegHsa Ta 3a4HS 3BUBMHK lewwns,
a TakKoX CKpoHeBa naowwuHa GOopMylTb MeaianbHy
NOBEPXHIO CKPOHeBOT MoKpuwkun (Aus. Puc. 3).
JlaTepanbHa HIOXOBa CMYyXKa MPOXOAUTb natepasibHO
040 NOPOry OCTpiBUSA, NPAMYE MeAiasibHO A0 NOBEPXHI
rayka rinokamna Ta NpOAOBXYETbCSA MeAiasnbHO B
niBMicsLeBy 3BUBUMHY, a NaTepasbHille - Ha 3BMBUHY, WO
oruHae [18]. EHTOpMHanbHa 60p0O3Ha BiJOKPEMITIOE ravyoK
MOPCbKOro KOHKKa (rinokamna) BiZ CKpOHEBOI MOKPULLKMN
Ta nepeaHbOi NPOHW3aHoi pe4yoBuHM [19].

Mepwa 6iyHa rinka ocHoBHOro ctebna bBM
HA3MBAETbCSA «CKPOHEBOK BUPI3KOIO», KA BiAAINAE
rpywonoAibHy Kopy Bi4 CKpoHeBOro nostca. MontcHa
NOLWMNHA BKPMBAE Kpaw OCTPIBLS Ta HUXHIO MOBEPXHIO
OCTpiBUSA | Npunarae Ao HMxHboi KBO, BkpuBaoun ABi
TpeTUHU ii AOBXWHU. 3BUBUHU MOJIOCHOI NAOLWUHU
Ha3mBalTbCs «3BMBMHaMu LLBanbbe» [20]. MNepeaHs
3BMBMHA lewnsa npunarae A0 3a4HbOT YaCTUHU HUXXHbOI
KBO. NMNonepeyHa ckpoHeBa 60poO3Ha po34inse nepeaHto
Ta 3a4H10 3B8MBMHM lewns. CKpoHeBa NowmMHa CTaHOBUTb
3a4HI0 YaCTMHY BHYTPIiWHbLOT NOBEepPXHi CKPOHEeBOI
nokpuwkwu [17] (Puc. 4).

XipypriyHa aHaTtomiss noBepxHi ocTpiBys

OcTpiBueBa Kopa YTBOPKE MeAdiasibHY CTiHKY
unctepHn BBM. OcTpiBeub MaE popMy, WO Haraaye
nipamigy 3 TPUKYTHOK OCHOBOI Ta HEBEJINKOI
BepwwuHoto (Puc. 5,A-I). Moro ocHoBa mnoBepHyTa
MedianbHO BOiIK FMMOUMHHUX MiAKIPKOBUX CTPYKTYp
niBkyni mMosky. OfHa 3 BepLWH OCHOBWU CnpssMOBaHa
OOHU3Y W BigMoBigae ocTpiBueBOMY nontca. Bepxieka,
po3TalioBaHa no3aay Ta 360Ky BiZ Nonca, € HANBULLOKO
Toykotl 6iyHOI NnoBepxHi ocTpiBueBOi Kopu. BoHa
po3MilleHa natepasibHO, gonepeay i AOHU3Y, TOMY Ma€
eKCLUEeHTPUYHE po3TallyBaHHSA WOAO OCHOBW. BepxiBka
crnpsiMoBaHa B 6ik Buxoay i3 unmctepHu BBM, ane He
[ocAarae winuHn. MNig 4ac TpaHCCiNbBIEBOro AOCTYnNy
Ao ocTpiBusA il MOXxHa nobaunTtn 6e3nocepeaHbO Kpisb
nepefHto CinbBiEBY TOYKYy, Micue 6iyHOi 60po3HK, Ae
TPUKYTHa YaCTMHa HUXXHbOI N060BOT 3BUBUHWN po3MilleHa
HaBMPOTU BEPXHbOI CKPOHEBOI 3BMBUHU. Y UiA Touui
BBEM po3wunploeTbcs, 3BiACK MOYMHAOTLCA T nepeaHs
BUCXiAHa, ropM3oHTasbHa Ta 3aaHs rinku [5].

TaknuM YMHOM, aHATOMIYHO PO3PI3HATb TPU NOBEPXHI
OCTpiBUSA: NepeAHbOHMXHIO, 3aAHbOHMXHIO Ta 6idHy.
MepeaHbOHMXHSA NOBEPXHS € HAMMEHLLOK 3a pO3MipaMu.
BoHa npuxoBaHa No60BO-04YHOSAMKOBO 4aCTMHOIO
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NOKPULWIKKN, fiKa nNpeacTaBiieHa 3aAHbOK YAaCTUHOIO
3a4HbOi OYHOSIMKOBOI 3BUBUHM Ta O4HOSIMKOBOIO YaCTUHOO
HWXXHbOI 1060BOT 3BUBUHUW. Ha nepeAHbOHMKHI MOBEpPXHi
ocTpiBUA (AiNSHKa, 9Ky nepeTMHaeE cepefHs MO3KOBa
apTepia) BUAINSAIOTb NonepeyHy 3BUBUHY (3BMBUHA
E6epwTannepa), ska 3'€eAHY€E BepXiBKY OCTpiBUS Ta
OYHOSIMKOBY 4YaCTUHY HUXHbOT MOBEpPXHi nobosoi
yacTkn. BoHa csirae 3agHboMeianbHUX Bigainis no6oBoi
4aCTKU, AKa CKNaJaETbCA i3 3a4HbOI YaCTUHU MeialibHOT
OYHOSIMKOBOT 3BMBWHW Ta MeAiasibHOi YaCTUHW 3aA4HbOI
OYHOSIMKOBOI 3BMBWUHMU, LLIO NPSIMYE NaTepanbHO A0 6i4YHOi
HIOXOBOT CMY>XK#n [21].

IHKoNM MOXe Bi3yanizyBaTuUCs HENOCTiNHa A0AATKOBa
OCTpiBLIEeBa 3BMBWHA, pO3TallOBaHa BULLE 3a NonepeyHy
OCTpiBLEBY 3BMBUHY Bigpa3y 3a HUXHIMU Bigainamu
nepeaHboi 06MexyBanbHOi 60pO3HU. AKLWO A0AATKOBA
3BMBWHA BIiACYTHSA, TO NOMNEpeyHa 3BMBUHA AOCArac
nepeaHboi o6MexyBanbHoi 60po3Hu (ane. Puc. 5).

BiyHa noBepxHs ocTpiBUusS Mae 6inbwy naouwy,
CKNaAHiWy aHaToOMilo, HiX iHWIi NMOBEpPXHi, MICTUTb
yncneHHi 60pO3HN Ta 3BMBUHW. Ii BEPXHS YacTuUHa
npuxosaHa nia 1060BO-TiIM'AHOK MOKPULLKOLO (TPUKYTHOIO
Ta NOKPULLKOBOK YaCTUHAMM HUXHbOI T060BOI 3BUBUHM,
niaLueHTpasbHOI 3BMBUHOI Ta nepeaHbo 6as3anbHor
YaCTMHOI HAZAKPaNoBOI 3BMBMHM), HUXHI BigAinu — nig
BEPXHbOI CKPOHEBOK 3BUBUHOIO.

BiyHa 1 3a4HBOHMXHS MOBEPXHi OCTPIBLUS OTOYEHI
Ta BigokpemneHi Big nob6oBoi, TiIM'AHOI Ta CKpPOHEeBOI
nokpuwok KBO [22]. LUt 60po3HY 4YacTo Ha3uMBaloTb
«0bMexyBasibHOO 60PO3HOI0», OCKIIbKM BOHa OTOYYE
no nepudepii ocTpiBeub. 3 ornsay Ha nipamiganbHy
KOH@irypauito ocTpisus 60po3Ha Ma€e TPUKYTHY, a He
Kpyrny ¢opmy. bopo3Ha mMae Tpu Biadinn (nepenHin,
BEPXHil i HUXHIN). MNepeaHin Bigain (nepepHs
KBO) cnpsiMoBaHuii 3HM3y Bropy Ta Bnepea, yramb
04YHOAMKOBOI YacTuHuM (pars orbitalis) no6oBoi NoKpuMLLIKH.
BepxHii Bigain obmexysanbHoi 60po3HK (BepxHs KBO)
pO3TalloBaHWI rOpM30OHTaNIbHO NiA N1060BO-TiIM'AHOLO
NOKPULLKOI Bifi BEPXHbOro KiHus nepeaHboi KBO Ha
nepeaHbOBEPXHbOMY Kpal OCTpiBUS A0 3a4AHbOr0 KiHUSA
HMXHbOT KBO. MMig CKpOHEBOI MOKPULLKOKO Ha HUXXHBbOMY
Kpai ocTpiBus po3TawoBaHa HMxHA KBO. HanposLwoto
KBO € BepxHSs, HANKopOTLWO — nepeaHs (ame. Puc. 5).

Kopa 6i4HO0i noBepXxHi OCTpiBLS NpeAcTaB/ieHa TpboMa
KOPOTKMMM 3BMBUHaMM, po3TalloBaHWMK criepejy,
i BepxHiMK BigainamMn nepenHbOi AOBroi Ta 3a4HbOI
60po3eH, po3TaloBaHMX Ha3ah BiA KOPOTKMX. KopoTki
M noBri 60po3HMN po3aineHi LeHTpanbHOK OCTPIBLIEBOIO
60po3Hoto. [1Bi NepeHi 60p03HM PO3AiINsaTb TP KOPOTKI
3BMBUHW, a ogHa paosra 60po3Ha - ABi AOBri 3BMBUHU
(avB. Puc. 3). UeHTpanbHa ocTpiBueBa 60po3Ha, 6yayum
Hanrnmbwor 3 ycix ocTpiBueBUX 60poO3€eH, NpsSIMYE BiA
nopory ocTpiBusa Ha3aj i Bropy Ta cara€ sepxHboi KbO.
Kpim TOro, ueHTpasbHa ocTpiBueBa 60po3Ha NpoxoaunTb
Malxe napanenbHo UeHTpanbHin 60po3Hi (6Opo3Hi
PonaHpa) niekynb Mo3ky. N. Tanriover Ta cnisasT. (2004)
3a3HayaloTb, WO UeHTpanbHa 60po3Ha 4acTo OrvMHae
ry6y no60oBO-TiM SIHOT MOKPULLIKN Ta MNPOAOBXYETbLCA B
LeHTpanbHy ocTpiBueBy 60po3Hy [5]. 3aranom 60po3Hu
Ta 3BMBWHM OCTPIBLS YTBOPIOIOTb pajiasibHUI Bi3epyHOK,
IO NPOCTAraeTbCA Ha3aj i Bropy Bif nopora ocTpiBLs.

TakuM 4YMHOM, UeHTpanbHa ocTpiBueBa 60po3Ha
AiNnTb ocTpiBeub Ha b6inbwy nepeaHo 4YacTUHY,
YTBOPEHY KOPOTKUMW 3BUBWHAMK, | MEHWY 3aHIO
YacCTUHY, YTBOpPEHY AOBrmMMu 3BmBUHaMun. KopoTki
3BUBMHU OCTPiBUS pO3AiseHi ABoMa 60po3HaMn: KOpoTka
ocTpisLeBa 60po3Ha BiAOKPEMIIIOE NEPEAHIO Ta CEPeaHIo
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KOpPOTKi 3BMBUHU, a nepejueHTpasibHa ocTpiBUueBa —
cepefiHIO i 3a4HI0 KOPOTKi 3BMBUHU (AnB. PHuc. 5).
[JoBri 3BMBMHN po3TalloBaHi Ha 3aAHbOHWUXHIN
noBepxHi OoCTpiBUSA 33a4y LeHTpanbHOI OCTpiBLEBOI
60po3HM. HanuacTiwe BOHM MOUMHAIOTBCS HUXYe Bif

19

OoCTpiBUEBOI BepwuHU 6ing nopora ocTpiBus K ogHa
3BMBMHA, WO pO3ranyXyeTbCA Hasah Ha NepefHio Ta
3a[HI0 AOBri 3BMBWHW, pO3AifeHi AOBro OCTPiBLEBOIO
6opo3Hoto (auB. Puc. 5). NepenHss aosra 3BMBUHA
3a3BMYal € WMPLLOKO.

Tz

Puc. 4. 306paxeHHs niBoi OCTPiBLEBO-MOKPULLKOBOI AiINAHKN 3 AeTaslbHO0 HOMEHKNATYyporo

[16]. Bini niTepn — no3HayeHHa 6opo3eH. AbpeBiaTypu: ag — AoAaTKOBa OCTpiBLEBA 3BUBMHA;

ahg - nepeaHsa 3BMBMHa lewns; aip — NnepeaHs CinbBiEBa Touka; alg — nepeaHs AoBra ocTpiBLeBa
3BWBMHA; a0g — NepefHA OYHOSIMKOBa 3BUBUHA; aps — nepeaHsa KBO; ar - BucxigHa rinka cinbBieBOi
60po3HK; as — akycTMyHa 60po3Ha; ascs — nepeaHsa nigueHTpanbHa 60po3Ha;

asg - nepeaHs KOpoTKa OCTpiBLeBa 3BMBMHA; atpg — nepeaHsa nonepeyHa TiM'sHa 3BMBUHaA;

atps - nepeaHsa nonepeyHa TiM'sHa 60pO3Ha; Cis — ueHTpanbHa ocTpiBueBa 60po3Ha;

CSs — yeHTpanbHa 6opo3Ha PonaHaa; ds — piaroHanbHa 60po3Ha; fol - nepeAHbOOYHOSIMKOBaA TifIKa;
fos — nepegHboO4YHOAMKOBaA 60poO3Ha; gr — gyrus rectus; gs — 3suBuHa LLIBanbbe;

hr - ropusoHTanbHa rinka BBM; ia - ocTpiBueBa BepxiBka; ips — HMxHA KBO; |i — nopir ocTpisus;
log - naTepanbHa O4YHOSIMKOBa 3BMBMHA; los — naTepanbHa o4YHossMKOBa 60po3Ha; Mog — mMedianbHa
OYHOSIMKOBa@ 3BMBMHA; MOS — MeJianbHa 04HOsIMKOBa 60po3Ha; Msg — cepeAHs KOPOTKa OCTpiBLEeBa
3BMBMHA; Mtpg — cepeaHs nonepeyHa TiM'SHa 3BMBUHA; Op — MOKPULLUKOBA YaCcTUHA; 0OS — HIOXOBa
6opo3Ha; pcg - nepeaueHTpanbHa 3BUBUHA; PCis — NnepeaueHTpanbHa ocTpisueBa 60po3Ha;

pcs - nepeaueHTpanbHa 60po3Ha; pg — 3aueHTpanbHa 3BMBMHA; phg — 3aaHsa 3BuBUHA lewns;

pip — 3a4HS CinbBieEBa TOYKa; pis — 3aueHTpanbHa ocTpiBueBa 6opo3Ha; plg - 3aaHs foBra
ocTpiBUeBa 3BMBWHA; plol — 3agHboNaTepanbHa O4YHOSIMKOBA 4YacTo4vka; pmol - 3agHboMeaianbHa
OYHOAMKOBA YacTO4Ka; pog — 3aA4HS OYHOAMKOBA 3BMBMHA; pos — 3a0cTpiBLeBa 60po3Ha;

ps — 3aueHTpanbHa 60po3Ha; pscs — 3aA4HA NigueHTpanbHa 60po3Ha; psg — 3a4HS KOpOTKa
ocTpiBLEBa 3BMBWHaA; ptpg — 3a4HA nonepeyHa TiM'aHa 3BMBUWHA; ptps - 3a4HsA nonepeyHa TiM'aHa
60po3Ha; scg — niaueHTpasbHa 3BMBUHA; Sis — KOPOTKa ocTpiBueBa 60po3Ha;

smg - HaAKpanoBa 3BMBWHA; SOPg — NiANOKPULUKOBA 3BMBUHA; SOrg — NiAOYHOSIMKOBa 3BUBUHA;
spcg — niagnepeaueHTpanbHa 3BMBMHA; sps — BepxHS KBO; ss — 60po3Hu LLiBanb6e B NOOCHI
NAOWMHI; stg — NiaATpMKyTHa 3BMBUMHA; tal — KiHueBa BucxiaHa YyacTmHa BBM; tdl - kiHueBa
HU3XxigHa yactmHa BBM; tg — nonepeyHa ocTpiBUueBa 3BMBUHA; ti — CKpOHeBa pi3b; tos — nonepeyHa
0o4yHOAMKOBa 60po3Ha; tp — ckpoHeBwuit nontoc; tpl - ckpoHeBa NAOLWMKNHA; tr — TPUKYTHa YacTUHa;
tts - nonepeyHa ckpoHeBa 60po3Ha; T, — BEPXHA CKPOHEBA 3BMBWHA; T, — CEpeAHA CKpoHeBa

3BMBUWHA; t, - BEPXHS CKpOHeBa 60po3Ha

http://theunj.org
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BCpXiRKa

Puc. 5. MakpoaHaToMisi ocTpiBus (A, b) i cxematnyHa reomeTpis (B, ') [24]: 0 - ponaTkoBa
3BMBUHA; 1 — nepeaHs KOPOTKa 3BUBMHA; 2 — cepefiHA KOPOTKa 3BMBMHA; 3 — 3a4HS KOPOTKa
3BMBWHA; 4 — nepeaHs AOBra 3BMBUHA; 5 — 3a4HA AoBra 3BMBMHA; 6 — NonepeyHa 3BMBUHA;

BO - BepxiBka ocTpiBus; MO — nontoc ocTpisus; NMpO — nopir octpiBusa; KO - kpan ocTpiBus;
MKBO - nepenHs KBEO; BKBO - BepxHa KBO; HKBEO — HuMxHA KBO; yepBoHa Kpanka — nepeaHs
OCTpiBLEBa TOYKA; 3eneHa Kpanka — 3ajHs OCTpiBLeBa TOYKa

Ba>X1MBMMW aHATOMIYHMMU YTBOPEHHAMWU Ha
30BHIlLHIN NOBEPXHi OCTPiBUS € NOJIIOC, BEpPXiBKA, NoOpir
i kpan ocTpiBus. Montc OCTpiBUS pPO3TalIOBaHWUI Ha
nepefHbOHMXXHBOMY Kpal OCTpiBUSA, A€ CXOAATbCSH
KOPOTKi 3BMBWHW, YTBOPIOOYN OKPYINYy AiNAHKY 360Ky
Big nopora octpius (ame. Puc. 5). BepxiBka ocTpiBus
€ HaMBULLOK TOYKOI Ha Moro 6ivHin noBepxHi. BoHa
po3TawoBaHa Haj i Ha3aj Bi4A nofwca, 3a3Buyan
Ha cepefHi KOpOTKiN 3BMBUHI (anB. Puc. 5). Mopir
OoCTpiBUS — Ue AyronoAibHuii rpebiHb, Wo AeLo BUCTYNaE.
PosTawoBaHun Ha nepexoAai knuHonoAibHoro Bigainy
BBEM y nokpuwKOBO-OCTPiBLEBUI, NMPOCTAraETbLCH BifA
CKPOHEBOro noJsitoca A0 04HOSIMKOBOI NOBepPXHi N060oBOiI
4acTku. Ha HbOMY 3aKiHUYOTbCS AOBri 3BUBMHM OCTPIBLS
[23]. BiH ssBnsie cO6010 TOHKMI Wap Cipoi pe4oBUHU, KA
BKPMBAE raykonodibHuin ny4yok. MNepeaHsa npoHusaHa
peyoBMHa po3TalwoBaHa MedianbHiwe Big nopora
OCTPiBUS Ta € BaXJ/IMBUM XipypriYHUM OPiEHTUPOM. Touky
BXxoAy Hamnbinbw 6i4HOI NeHTMKynocTpiapHoi apTepii
BBaXalTb /laTepasbHOIO MeXe nepeaHboi MPOHMU3aHoIl
peyYyoBMHU. BigcTaHb Big TOYKM BXoAy KpanHbOi Bi4HOI
LSA B nepeaHto NpoHU3aHy PeyoBUHY A0 MeAianibHOT Mexi

http://theunj.org

nopora ocTpiBus B cepegHboMy cTaHoBUTb 15,3 MM [5].
Kpain ocTpiBus siBnsie co60t0 rpaHb TpUrpaHHoi nipamigun-
OCTpiBUS, SIKa MPSAMYE BiA MOro BepxiBKW A0 3aAHbLOI
OCTpiBLUEBOI TOYKM Ta BUCTynae Ha 6i4HIN NMoBepxHi
(avB. Puc. 5).

BucHoBKkM

IMioMu ocTpiBUSA CyNPOBOAXYOTbLCS FpybuM HEBpPO-
noriyHmm pgediumMToM, WO 3YMOBNEHO 6/IM3bKICTIO
(dYHKUIOHANbHO BaX/MBUX 30H MO3KY, Ba>J/IMBUX
NPOEKUINHMX | acouiaTUBHMUX WNAXIB, MaricTpanbHUX
apTepiil Ta BEIMKMX BEHO3HUX KOIEKTOPIB.

Y pa3si BUHNMKHEHHSA abo NOWMpPEHHS FNiOM 3 iHLWKX
YaCTOK MO3KY B AiJISHKY OCTPiBLIA MPOCTOPOBA aHaToMis
3a3Ha€ CYTTEBUX iIHANBIAYaNbHMX MATONOrYHUX 3MiH. Mig
4yac naHyBaHHSA onepauii cnig ypaxoByBaTu Ui 3MiHK, a
TaKoOX CTyMiHb 3anyyeHHs/ancnokadii pyHKUioHanbHO
BAXJ/IMBUX 30H MO3KY.

3HaHHSA XipypriyHoi aHaTomii BBM, unctepHu BBM Ta
NOBEPXHi OCTPIBLS € K/TIOYOBMM YUUHHUKOM A1 YCMILLHOrro
BWKOHaHHS 4epe30CTPiBLEBOro Ta Hepe3noKPULLKOBOro
AOCTYyniB A0 rfioM ocTpiBLUA.
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MeTa: npoaHanizyBaTn 0cob6JMBOCTI KOMNPECiIMHOT ONTUYHOI HenponarTii
3a/1eXXHO Bij BapiaHTa po3TallyBaHHS Xia3Mu.

Marepianu i meTtoam. [locnigxeHHs nposeaeHe B IHCTUTYTI Henpoxipyprii
iMmeHi akaa. A.lM. PomogaHoBa HAMH YkpaiHu Ha 6a3i BigaineHb eHAOHa3anbHOI
HelpoXipyprii OCHOBM Yepena Ta rpynu HenpoodTanbmonorii B 2018-2024 pp.
MpoaHanizoBaHoO AaHi NOCNIAOBHOI XipypriyHoi cepii 212 (424 oka) nauieHTiB
3 ageHoMotw rinodiza (AlN) i KOMOpecCinHOK OMTUYHOK HelponaTiel, Wo
CYynpoOBOAXYBaNlOCs 3HMXEHHAM rocTpoTu 30py Ta/abo pedektamm nons
30py. XKiHok 6yno 116 (54,7%), yonosikie — 96 (45,3%). Bik ob6cTexeHunx — Big
18 pno 76 pokis, cepeaHin Bik — (52,3+11,8) pokiB. 3anexHo Big HanpsMKy
nownpeHHsa Al i NONOXEHHA Xia3MWU MauieHTiB po3nNoAiNManM Ha Tpu rpynu:
I - aHTecenspHuii picT Ta/abo 3aaHsA no3uuisa xiazmu (34 (16,1%) xsopux, 68
ouent), I - cynpacensipHmin pict Ta/abo ueHTpanbHa no3uuis xiasmm (147 (69,3%)
xBopux, 294 oka), III — peTpocensapHuii picT Ta/abo nepeaHsa nNo3muia xiazmm
(31 (14,6%) xBopui, 62 oka).

Pe3ynbraTtun. 3a pesynbrtataMu aHasisy He BUSBJIEHO CTaTUCTUYHO 3HaJyLWoi
pi3HuMLi 3a cepeaHiM BikoM Mix rpynamu (p>0,05). CepeaHa TpuBanicTb 30poBUX
nopyweHb cTaHosuna B rpyni I — (14,8+3,9) mic, y rpyni II - (8,80+0,95) wmic,
y rpyni III - (9,1+£2,5) mic (p>0,05), cepeaHsa rocTpoTa 30py — BiANOBIAHO
0,60+0,05, 0,60+0,03 Tta 0,60+0,04 (p>0,05), cepeaHsa cymapHa BTpaTa
ceiTnouyTtnusocTi - (10,39+0,8), (11,2+0,3) i (10,25+0,8) ab (p>0,05).
YcTaHoBNeHO, Wo cepefHin o6’em Al 6yB CTaTUCTUYHO 3Hadywo 6inblwnm
y rpynax I ((20,4%6,7) cm3) Ta III ((24,9+5,9) cm?) nopiBHAHO 3 rpynoto II
((9,02+0,59) cm3) (p<0,05). Mpn 3aa4HLOMY MOJIOXKEHHI Xia3Mum nepesaxasna
BEPXHbOKBaApaHTHa TeMmnopanbHa remiaHoncia (32,4%), npn UeHTpanbHOMY
MOJIOXKEHHI — TeMmnopasibHa remMiaHoncis 3 ueHTpasnbHO ckoTomorw (30,6%),
npv nepeaHbOMy MOMOXEHHI — FOMOHIMHa remiaHoncis (35,5%).

BucHOBKM. Y NauieHTiB i3 MakpoaAeHOMOI rinodisza MOXanBa BiACTpOYeHa
nosiBa 30poBMX NOpPYyLIEeHb abo BiACYTHICTb ypaXXeHHS nepeaHbOro 30poBOro
Wnaxy npu nepeaHin i 3aAHii no3uuii xiasmu, WO 3YMOB/IEHO MEHLWUM
KOMMpEeCinHUM BNIMBOM Ha ONTO-Xia3MasibHUN KOMMNeKC.

KnrwuoBi cnoBa: Helipoxipypris; o¢pTanbmosioris; ageHoma rinogiza,; xiaama,;
KOMIMpPECitiHa onTn4yHa Herponaris

BcTyn

xia3Mu po3TalloBaHWM Haj CMMHKOK TypeLbKoro cigna.

TonorpadiyHa aHaToMis Xia3MuM WOAO MApUIernmx
CTPYKTYp AOCuTb BapiabenbHa, wo BigobpaxyeTbcs
Ha KNiHIYHOMY nepebiry HOBOYTBOpeHb Xia3dMasibHO-
cenapHoi ainaHku (XCA). MonoXeHHs 30pOBOro
nepexpecTta WOAO0 TYpeLbKOoro ciafsla BU3HA4Ya€ETbCA
AOBXMWHOK BHYTpPilWHbOYEPENHOI YaCTUHN 30POBUX
HepBiB (3H) i Mae Benuke 3Ha4YeHHS y NposiBax NopyLeHb
30py.

3anexHo Bif AOBXWHU BHYTPILLHbOYEPENHOro BiaAiNy
3H po3pi3HATbL AeKinbka BapiaHTiB po3TallyBaHHS
xia3mu: ueHTpanbHuii (normal), nepeaHrin (prefixed) Ta
3agHin (postfixed) (Puc. 1).

Mpun nepegHboOMy BapiaHTi po3TawyBaHHs 3H
«KOpPOTKi», Xia3Ma 3MiweHa Bnepes A0 Xia3MasbHOI
60po3HM i po3TalloBaHa Ha naoLwaaLi OCHOBHOI KiCTKW.
Mpw ueHTpanbHOMY BapiaHTi po3TallyBaHHS 3a4Hil Kpan

Copyright © 2025 K.C. €roposa, O.B. YkpaiHeupb

lMpn 3agHbOMYy BapiaHTi 3H «aoBri», xiasma 3MiweHa
Has3aj i YaCTKOBO po3TalloBaHa 3a CMNHKOI TYypeLbKOro
cipna. 3a gaHuMun niTepaTypu, UEeHTpasbHUA BapiaHT
po3TawyBaHHA Xia3dMu cnocTtepiraeteca y 70-80%
BUMNaAKiB, nepeaHiv — y 9-15%, 3agHini —y 11-15% [1-6].
HainowwvpeHiwWoOo NPUUYNHOK NEPBUHHUX
AO06POSAKICHUX BHYTpilWHbOYEpEenHUX nyxnumH XCA,
Wo npu3BoAUTb A0 KOMMpecii onTo-xXia3MasnbHOro
komnnekcy (OXK), € apeHoma rinodiza (Al) [7, 8].
3a cyuvacHot knacudikauieto BOO3 Al Bu3HavawTb
aKk PitNET (HelipoeHAOKpPMHHA NyXJWHa, WO
pPO3BMBAETLCA 3 eniTenianbHUX KAITUH nepeaHbol
yacTku rinogiza (ageHorinodiza)) [9]. 3a AaHuMK
baraTtbox aBToOpiB, Ha 4YacTky Al npunagae 10-25%
BiA YCiX BHYTpilWWHbOYEepenHux o6’eMHUX YyTBOpEHb, 3a
pesynbTatamMu asToncin - 14,4-16,9% [10-14].

Po6oTa ony6nikosaHa nia niueHsieto Creative Commons Attribution 4.0 International License
By https://creativecommons.org/licenses/by/4.0/
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Mpn ropMoHanbHO akTuBHUX Al BigbyBaeTbCs
rinepcekpeuis roOpMOHIB i PO3BMBAIOTLCA TAXKI KJIiHIYHI
3axBOpOBAHHA Ta cuHapomu (akpomeranisa, xsopoba
KywwuHra, rinepnponakTuHeMmis), Wo Aa€ 3MOry
BCTAHOBMUTM AiarHo3 Ha cTaaii MikpoageHoMu (<10 mMm).
lfopMoOHanbHO HeakTuBHI Al (THAI) MOXYTb 6yTU KAiHIYHO
MOBYa3HWUMMK, AOKW HE CTaHYTb MakpoajeHOMaMwu
(>10 MM) i He cnpUYMHATbL XiaaMaslbHY KOMMpecito.
Mpun nepeaHin Ta 3aaHIN no3uuii xiasMu MoXnuBe
BiATEPMiHYBaHHA KNiHIYHUX BUSBIB yepe3 0cobnnBOCTI
MOWNpPEHHS HOBOYTBOpPEHHSA [15].

MepenonepauiinHe BU3HAYEHHS MOJIOXEHHS Xia3Mu
Ma€e BaxJ/IMBe 3Ha4YeHHA ANs HeWpoxipypriB nig 4yac
nnaHyBaHHSA XipypriyHOro BTPy4YaHHs, 30KpeMma AN
BMOGOpY ONTUMaNbHOroO TEPMiHY Ta cTparTerii onepauii.

OcobnumBOCTi KOMMpecCiiHOI oNTUYHOI HenponaTii
3anexXHOo BiA MONOXEHHS Xia3MW HeAOCTaTHbLO BUBYEHO.

MerTa: npoaHanisyBatn ocob6aMBOCTi KOMMNPECINHOI
ONTWYHOI HeMponaTii 3aNeXxHo BiA4 BapiaHTa po3Tally-
BaHHS Xia3zmu.

Marepianu i MeTOaM

YuacHuku gocnig>keHHs

JocnigXeHHa BUKOHAHO B IHCTUTYTI Henpoxipyprii
iMmeHi akaa. A.MN. PomogaHoBa HAMH YkpaiHu Ha 6asi
BiAAiNeHb eHAOHa3a/ibHOI HeWpoXipyprii ocHoBM
yepena Ta rpynu HempoodTanbmonorii B 2018-2024 pp.
MpoaHanizoBaHO AaHi NOCNIAOBHOI XipypriyHoi cepii 212
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Puc. 1. lpadiuHe 306parkeHHsA TypeLbKoro
cipna Ta xiasmu B caritanbHin (A, B, )

Ta akcianbHin (B, I, E) nnowmnHax npwm
nepeaHboMmy (A, B), ueHTpanbHoMy (B, IN) i
3agHboMy ([, E) nonoxeHHi

(424 oka) nauieHTiB 3 Al i KOMNpPECIMHOK ONTUYHO
HerponaTi€l, WO CYNpOBOAXYBaNOCH 3HUXKEHHAM
rocTpoTu 30py Ta/abo gedekTamu nonsa 3opy. XiHok
6yno 116 (54,7%), 4yonoBikiB - 96 (45,3%). Bik
obcTtexeHnx - Biag 18 fo 76 pokiB, cepefHii BiK —
(52,3+11,8) poki..

Kputepii BK1IOYEeHHS:

- HAsIBHICTb 30pOBUX MNOpPYLUEHb (3HMXXEHHS FOCTPOTU
30py Ta/abo nopyLlweHHs nons 30py);

- xipypriyHa gekomnpecia OXK y pesynbTaTi
€HAO0CKOMIYHOro BMAaseHHs HOBOYTBOPeHHA (B 06casi
TOTaNbHOro Ta CybToTanbHOro BMAANEHHS).

Kpurepii BUK/IIOYEHHS:

- BUNaAKW NPOAOBXEHOro pocTy NYX/JAUHW;

- HAsIBHICTb O3HaK BHYTPIilWHbOYEpEenHOoi rinepTeH3ii
Ta CynyTHiIX OPTanbMONOriYHNX 3aXBOPIOBaHb;

- nonepeaHs npoMeHeBa Tepanis abo paaioxipypris;

- NapacensipHe NOLWNPEHHS;

- rinogizapHa anonnekcis.

XapaKTepucTuku rpynm

3anexHo Big HaNpsAMKY nowmnpeHHs Al i NONOXeHHS
XiazamMn xBopux (n=212) po3noAinnnan Ha Tpu rpynu:
I - aHTecensApHui picT Ta/abo 3agHs no3uuia xiasmu (34
(16,1%) xBopwux, 68 ouelt), II — cynpacensapHun picT Ta/
abo ueHTpanbHa no3umuisa xiazmm (147 (69,3%) xBopux,
294 oka), III - peTpocensipHui picT Ta/abo nepeaHs
nosunuia xiasmu (31 (14,6%) xBopun, 62 oka).

BapiaHTu nowwnpeHHsa Al 3a51eXHO Bif NOJSIOXEHHS
Xia3Mu npeacTasrieHi Ha Puc. 2-4.

CTaTTsi MICTUTb PUCYHKM, SIKi BiOGPaxatoTbCsl B APYKOBaHivi BepCil y BiATIHKaX Ciporo, B €/1eKTPOHHIM — y KOJbOpi.
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Puc. 2. MNauieHT IN., 64 pokun, M'HAT i3 cynpacenspHMM poCcTOM, LeHTpasabHE NOJIOXEHHS
xiazamn. MPT ronoBHoro Mo3ky: A — ppoHTanbHa nNpoekuis; b — caritanbHa npoekuis

Puc. 3. NauieHTtka b., 58 pokis, NHAT i3 peTpocenspHUM poCTOM, NepeaHE NOJSTIOXKEHHS
xiazmn. MPT ronoBHOro Mo3ky: A — caritanbHa npoekuis; b - dpoHTanbHa npoekuis

Puc. 4. MNMauieHT M., 54 pokn, MTHAI 3 aHTecensipHMM POCTOM, 3aA4HE MNOJIOXKEHHS Xia3Mu.
MPT ronoBHoro Mo3ky: A - caritanbHa npoekuis; b — dpoHTanbHa NpoekLUis
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AwvsaiitH pgocnig)keHHN

YciM XBOpWM MpoBOAUSN KIiHIKO-HEBPOJIOTiyHe
Ta opTanbMOSIOriYHE AOCNIAXEHHS 3 BUKOPUCTAHHSAM
MEeToAiB HeMpoBi3yanisauii.

OdTanbmonoriyHe obcrtexeHHa nepeabavano
npoBeAeHHS Bi3oMeTpii 3 ONTUMaNbHOK KOpEKLUIE,
6ioMikpockonii, ToHoMeTpii, aBTOMaTUYHOI CTaTUYHOI
nepumeTpii, odpTanbmockonii. Jocnigxysanu npsamy Ta
CriBAPYXHIO 3iHWYHY peakuilo Ha CBIiTN0, WUPUHY Ta
CUMETPUYHICTb 3iHUUb. pajdauis 3HMXEHHS roCTpoTU
30py: 1 - HopmanbHa (1,0), 2 - NoYaTKOBE 3HUMXKEHHS
(0,7-0,9); 3 - nomipHe (0,4-0,6); 4 - Tsxke (0,1-0,3),
5 - Bkpawn Taxke (<0,1), 6 - cninoTa (0).

Mpw npoBeAeHHI aBTOMATUYHOI CTaTUYHOI NepuUMeTpii
(«Centerfield 2», HiMeyunHa) BM3Hayanu nokanisauito
AedeKTiB i NepuUMeTpUYHMN iHAEKC cepeaHbOoi CyMapHOi
BTpaTun cBiTnovytnmeocTi (mean defect (MD)). CtyneHi
BTpaTW Nnonsa 30py 3a nokasHnkom MD: 0 — HopManbHe
none 3opy, 1 - noyaTkoBa BTpaTa cBitTnoyyTnmsocTi (MD
-2..-4 pBb); 2 - nomipHa (MD -4...-12 ab), 3 - Taxka (MD
-12...-20 nB), 4 - Bkpau Tsxxka (MD >-20 ab).

OUiHKY CTYyNeHs TSXKOCTiI Xia3aMaslbHOro CUHAPOMY
(XC) npoBoAMAN 3 ypaxyBaHHSAM roCTPOTW Ta NONs 30py
(3a nokasHmnkom MD) Ha 060x ouax: nerkuin XC (rocTpoTta
30py 1,0 Ha o6ox ouyax, MD po -4 ab), noMipHui
(roctpoTa 30py >0,1 Ha o6box ouax, MD -4..-12 gb),
TSHXXKuUI (roctpoTa 30py <0,1 npuHarMHi Ha 0 AHOMY oL,
MD > -12 ab npvHaWMHi Ha O4HOMY oOLi).

XiasaManbHWIA CMHAPOM BBaXkasiv CUMETPUYHUM NpU
KOJIMBAHHI FOCTPOTU 30py Ta MOKa3HMUKa CepenHboil
CyMapHOi BTpaTu CBIiT/IOYYTANBOCTI B MeXax OAHIEl
cTagii Ha 060x oyax, aCMMETPUYHWUM — MpWU pi3HUUI B
OAHY CTajito, pi3KO aCUMMETPUYHMM — NPU Pi3HULI B ABI
cTaaii Ta 6inbLe.

3a A0MOMOro MeToAiB HenpoBi3yanisauii BU3Havanm
nokanisauito, NOWMWPEHHS, pPO3Mip HOBOYTBOPEHHS
XC/[l, HasiBHiCTb remoparii, KiCTO3HOro KOMMOHEHTa
W natepanisauii, B3aEM0O3B'I30K 3 HABKOJIULWHIMMN
CTPYKTypaMun Ta BapiaHT po3TalWyBaHHA Xia3Mu
(ocTaTouHO ouiHOBaNW iHTpaonepaduiriHo) [22].

[Ona aHanisy nowwupeHHs Al Npu 3Ha4YHOMY eKcTpa-
CensipHOMY MOLLUMPEHHI BUKOPUCTOBYBaNN knacudikadito
G. Yasargil, ska peTanizy€ HanpsaMKu poCTy MyXJMHW.
CynpacensipHuii picT nyXxauHW BiabyBaeTbCsA Bropy Ta
npusBoanTb Ao komnpecii OXK, napacenspHuin pict -
nartepanbHo, y 6ik KaBEpHO3HOr0 CMHYCa, iHppacensapHui
picT - y cdheHoiganbHUin CMHYC, aHTecenspHe Ta peTpo-
censipHe NOWMWpeHHS — BIANOBIAHO criepeay Ta nosagy
BiA TypeubKoro cigna, andysHe — XapakTepusyeTbCs
6araToBeKTOPHMM pOCTOM MyXAnHK [16].

Micna BuMiptoBaHb HOBOYTBOPEHHS B TPbOX
OpPTOroHasbHNX MAOLWMHAX BUKOPUCTOBYBAN MPUHLINIM
MaTemaTmka B. Cavalieri ansa ouiHkn 06’eMy NyXnuHu,
SIKUIA po3paxoByBanu 3a dopmynoto [17]

06’em (cM3)=4/3m x a/2 x B/2 X ¢/2,

[e a - WWMPUHa B KOPOHapHIN NMOLWMHI, B — BMCOTa
B KOpPOHApHIiN NAOLWMHI, C — AOBXMWHa B cariTasbHin
MIOLWMHI.

[ocnig>xeHHs npoBeaeHe BiAMOBIAHO A0 NPUMHUMNIB
6ioeTUkN 3 AOTPUMAHHSAM MONOXeEHb MenbCciHCbKOT
Aeknapauii npo npasa MOANHN Ta CXBaJIEHO KOMITETOM
3 NUTaHb €TUKW IHCTUTYTYy Henpoxipyprii iMeHi akaa.
A.M. PomogaHoBa HAMH Ykpainu (npoTtokon N°5
Big 13.12.2019 p.). Yci xBopi 6ynn o3HamoMmneHi 3
0CO6NMBOCTAMU AiarHOCTUYHUX | NliKyBallbHUX 3axoAiB
Ta nignucanu dopmy «IHpopMoBaHa 3roga».

25

CTaTUCTHNYHWI aHani3

OTpuMaHi aaHi BHocunu B nporpamy Excel i
aHanisysanu 3a gonoMoroto nporpamm «SPSS Statistics
v.30». Pe3ynbTaTn AOCNiAXEHHS npeacTaBneHi y
BUINAAI cepeAHbOro apM@MeTMYHOro 3HayeHHs Ta
CTaHAapTHOro BiaxuneHHa (M x SD). ina BU3Ha4YeHHs
CTaTUCTUYHOI 3HaYYyLWOCTi po36ixHocTel (p) NOKa3HUKIB
He3anexXHuX rpyn 3actocoByBanu t-kputepint CTelogeHTa
ANg NoB’a3aHnX cykynHocten. CTaTUCTUYHO 3HAYYLL OO
BBaxanu pisHunuto npu p<0,05. [nsa ouiHKM XapaKTepy
4aCcTOT PO3MOAiINYy O3HAKM BUKOPUCTOBYBAsM KpUTEPIn X2
MipcoHa abo TouHUI TecT Piwepa B pasi Manoi KiflbKOCTi
CNoCTepeXeHb.

PesynbTtaTtn

YCi HOBOYTBOPEHHS Manu HanpsiMoK pocTy B 6ik OXK,
o npus3BoAUNO A0 KOoMMpecii nepegHbOro 30poBOro
WNaXy Ta 30pOBUX MOPYLWEHb (3HMXEHHS roCTpPOTHU
30py Ta/abo paedekTn nons 30py), Aki B 6inbwocTi
XBOPUX AOMiHYBanun B KNiHiYHIN KapTUHi 3aXBOPOBaHHS.
TpuBanicTb 30pOBUX NOPYLLUEHb CTAHOBWUAA BiA 2 TUXHIB
00 6 pOKiB, XapaKTep 3HMXEHHS 30py — NOCTYnoBui. He
Mann ckapr, noe’a3aHux i3 3opom, 25 (11,8%) xBopwux,
3MiHM rocTpoTH 30py Ta/abo nopyLieHHs nonis 30py 6ynun
BUABMEHI Nia yac odTanbMoNoriyHoro ornsagy. Posnogin
3a ropMoOHanbHOK akTuBHicTio: THAI — y 177 (83,5%)
XBOpMX, NponakTuHoMu —y 20 (9,5%), comaTtoTponiHoMu
-y 13 (6,1%), kopTukoTponiHoMn — y 2 (0,9%).

locTpoTa 30py nauieHTiB rpynu I (34 xsopux, 68 ouen)
ctaHosuna: 1,0 - 22 (32,4%) oka, 0,7-0,9 - 15 (22,1%)
ouen, 0,4-0,6 - 12 (17,6%) ouen, 0,1-0,3 - 9 (13,2%)
oyeint, <0,1 - 10 (14,7%) oueli. Y noni 3opy BUSIBNEHO:
BEpPXHbOKBAaApPaHTHY TeMnopalibHy reMmiaHonciwo -
22 (32,4%) oka, 4aCTKOBY TeMropalibHy remiaHomncitwo
- 10 (14,7%) oyeli, NOBHY TEMMOPasbHY reMiaHomncito -
8 (11,7%) ouyen, TeMnopanbHy remiaHoncito 3
LeHTpanbHO cKOTOMOK — 15 (22,1%) ouyen, ueHTpanbHy
CKOTOMY 3 TeMnopaibHuM yxunom - 1 (1,5%) oko,
3a/MWKOBe NoJsie 30py B Ha3aJsibHiA MOMNOBUHI —
6 (8,8%) ouen, He Bu3Havanock - 4 (5,9%) oka, 6e3 3MiH
- 2 (2,9%) oka. MepBUHHY HU3XiAHY aTpo@dil0 30pOBUX
HepsiB (A3H) BusasneHo y 18 (52,9%) xsopux: ABO6IUHMI
xapakTep — y 13 (26 ouelr), ogHO6iuHUI — ¥ 5 (5 ouelr).
Mpwu aHanisi rocTpoTn 30py Ta noss 3opy obox ouen
yCTaHOBMEHO, Wo acuMeTpudHuii XC (14 (41,2%) xsopux)
nepeBaxas HajA pi3ko acumeTpuyHum (12 (35,3%)) Ta
cumeTpuyHmM (8 (23,5%)). Po3nogin XC 3a cTyneHem
TSXKOCTI: nerkun — y 3 (8,8%) xBopux, NoMipHun — y
15 (44,1%), Taxkuii -y 16 (47,1%).

locTpoTa 30py nauienTiB rpynu II (147 xBopux,
294 oka) cTtaHoBuna: 1,0 - 81 (27,5%) oko, 0,7-0,9 -
49 (16,7%) ouen, 0,4-0,6 - 70 (23,8%) ouein, 0,1-0,3
- 69 (23,5%) ouen, <0,1 - 25 (8,5%) ouenn. Y noni
30py BUSABNEHO: BEPXHbOKBAAPAHTHY TeMMNopasbHYy
remiaHoncito - 4 (1,4%) oka, 4acTKOBY TeMnopanbHy
remiaHoncito - 45 (15,3%) ouell, NOBHY TeMMnopasibHy
remiaHoncito — 71 (24,1%) oko, TeMnopasibHy reMiaHomncito
3 ueHTpanbHow ckoToMo — 90 (30,6%) ouelt, ueHTpanbHy
CKOTOMY 3 TemnopasnbHUM yxunom - 63 (21,4%) oka,
3a7MLLIKOBE NoJie 30py B Ha3anbHi nonosuHi — 15 (5,1%)
o4yeli, He Bu3Ha4danocb — 1 (0,4%) oko, 6e3 3MiH — 5
(1,7%) oueri. YcTaHoBneHo A3H y 105 (71,4%) xBopux:
ABO6IYHMM xapakTep — y 72 (144 oka), ogHOGiUHMI — Y
33 (33 oka). Cumetpuunun XC (63 (42,9%) xBOpUX)
nepesaxaB HaA acumeTpuuyHuM (39 (26,5%)) Ta pi3ko
acumeTpuyHum (45 (30,6%)). Posnogain XC 3a cTyneHem
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TSXKOCTI: nerkuni — y 7 (4,8%) xBopux, NOMipHUA — Y
66 (44,9%), Tsxkunm —y 74 (50,3%).

focTtpoTa 30py nauieHTiB rpynu III (31 xBopwui,
62 oka) ctaHoBuna: 1,0 - 17 (27,4%) ouen, 0,7-0,9 -
17 (27,4%) ouen, 0,4-0,6 - 10 (16,1%) ouein, 0,1-0,3
- 13 (21%) ouen, <0,1 - 5 (8,1%) ouen. Y noni 3opy
BUSIB/IEHO: FOMOHIMHY remiaHoncito — 22 (35,5%) oka,
4YacTKOBY TeMnopasbHy remiaHoncito — 5 (8,1%) ouen,
NOBHY TeMnopanbHy remiaHoncito - 3 (4,8%) oka,
TeMnopa’sbHYy remMiaHomMcCito 3 LEHTPasbHOK CKOTOMOK —
12 (19,4%) ouei, ueHTpasibHY CKOTOMY 3 TEMMOpPasibHUM
yxunom - 18 (29%) ouen, 3anuwkose nosie 30py B
HasanbHin nonosuHi — 1 (1,6%) oko, 6e3 3MiH — 1 (1,6%)
0oko. YcTtaHoBneHo A3H y 19 (61,3%) xBopux: ABOGi4HNI
xapakTep — y 13 (26 oueln), ogHOGIYHUI — ¥ 6 (6 ouelr).
MepeBaxaB cumeTpuuHun XC (4 (45,2%) xBopux)
Haa acuMmeTpuuHum (9 (29%)) i pi3KO acMMeTpuyHUM
(8 (25,8%)). Po3noain XC 3a cTyneHeM TSAXKOCTi: Nerkui
- 2 (6,5%) xBopwux, noMmipHu — 15 (48,4%), TSHXKUN
- 14 (45,1%).

KniHiYHI XapaKTepucTUKU AOCAiAXYBaHUX rpyn
HaseAeHo B Ta6s. 1.

3a pe3ynbTaTamMu aHani3y He BUABAEHO CTaTUCTUYHO
3Ha4yLWoi pi3HUL 3a cepefiHiM BiKOM MiX JOC/iAXKYBaHUMKN
rpynamu (p>0,05), a TakoXx 3a cepeaHbO TpMBANICTIO
30pOBMX MOpYyLIeHb, cepeAHiMN NOKa3HMKaMN rocTpoTn
30pYy, CepeaHbO CYMapHO BTPaTo CBIT/I0OUYT/IMBOCTI
rpynu (aue. Ta6a. 1). Po3noain BapiaHTiB XC y rpynax
Biapi3HsABcs: y rpyni I nepeBaxas (41,2%) acCMMeTpUYHUI
TMn, ToAdi sk y rpynax II ta III - cumeTpuyHun (42,9 i
45,2% BignoBiaHO). MNMOpiBHAHHSA rpyn nokasano,
wo HamyacTiwe nomipHnn XC tpannascsa B rpyni III
(48,4%), Tsxkmin nepebir - y rpynax I tall (47,1i50,3%
BignoBiaAHO). Hanbinbwa yactota A3H 3apeecTpoBaHa B
rpyni II (71,4%), Toai ak y rpynax I ta III uen nokasHuk
cTtaHoBuB 52,9 i 61,3% BianosigHo.

CepeaHih 06’'em Al 6yB CTaTUCTUYHO 3HAYyLWo
6inbwnum y rpynax I ((20,4+6,7) cm3) Ta III ((24,9+5,9)
cm?) nopiBHsiHO 3 rpynoto II ((9,02+0,59) cm3, p<0,05).

O6roBopeHHnA

Mu npoaHanizyesanum oco6aMBOCTI KOMMPECINHOI
ONTWYHOI HeKponaTii 3anexHo Big BapiaHTa po3Ta-
WwyBaHHSA XiasMu y BenuKoi rpynu xsopux i3 Al Len
acnekT paHiwe He 6yB [OCTAaTHbO BUCBITNEHUN Yy
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niTepaTypi, aaxe HaseAeHi AaHi WOAO MOJSIOXEHHS
Xia3Mun IPYHTYIOTbCS NMWe Ha pe3yfbTaTax aBTOMNCIN.
Y niTepaTypi onucaHi NOOAMHOKI KAiHIYHI BUNnagku
PO3BUTKY FOMOHIMHOI remMiaHoncii npu nyxamHax XCh i
BMMNAAKM 3 NMPaKTUKWM NpU NepefHin Ta 3aaHin no3muii
xiasmum [18-20].

3arasbHOBIAOMO, WO FOPMOHANbHO aKTUBHI Al
AiarHOCTYIOTb Ha CTaAii MikpoageHoMn (<10 mMm) yepes
CNPpUYMHEHY rinepceKkpeLieo ropMoHiB MaHidecTauito
TAXKWUX 3aXBOPIOBAHb i KNIHIYHUX CUHAPOMIB, TaKuUX SK
akpomeranisi, xeopoba KylwuHra Ta rinepnponakTUHEMIs,
a iXHi HeBeNunKi po3Mipu Ha Ui CTaAii YHEMOXMBIOKOTb
XiazManbHy komnpecito. Hatomicte THAT TpuBanun
yac 3anUWaTbCa KNiHIYHO 6€3CMMNTOMHMMU Ta
CNPUYMHAITDL Xia3ManbHy KOMMOpecito nuwe nicnsa
AOCATHEHHS po3Mmipie >10 mMm [15]. lopMoHanbHa
iHEPTHICTb YCKNaAHIOE AiarHOCTUKY Ha paHHiX CcTagiax
3aXBOPIOBAHHA MNpPU Masnx po3Mipax HOBOYTBOPEHHS.
3riAHO 3 OTpMMaHWMMW Hamu pesynbtatamum y 83,5%
XBOpux BusasneHi M'HATI, wo y3roaxyeTbca 3 gaHumm K.
Gnanalingham Ta cnieaBT. (2005) [21].

MNpn aHTecenapHOMYy nownpeHHi Ta/abo 3aAHbLOMY
nonoxeHHi xiazamm XC xapakTepU3y€eTbCA aCUMETPUYHUM
xapakTtepoM (41,2%), Taxkum nepebirom (47,1%)
i3 pPO3BUTKOM BepXHbOKBaApPaHTHOI TeMnopanbHOI
remiaHoncii (32,4%) i A3H (52,9%). Mpu cynpacenspHomy
nowunpeHHi Ta/abo ueHTpanbHOMY NONOXeHHi Xiaamn XC
Ma€E CMMeTpUYHMn xapakTep (42,9%), Taxknin nepebir
(50,3%) i3 TeMnopanbHOIO reMiaHOoNMCIE 3 LLeHTpasibHO
ckoToMoto (30,6%) i A3H (71,4%). MNpwn peTpocensipHoOMy
nowunpeHHi Ta/abo nepeaHbOMY MOMOXEHHi Xiazmm XC
CYNpPOBOAXYETLCA CUMETPUYHUM XapakTepoM (45,2%),
nomipHum (48,4%) nepebiroMm, po3BUTKOM FOMOHIMHOI
remiaHoncii (35,5%) i A3H (61,3%). YcTaHOBNEHO, WO 3a
cepefHiM BiKOM, cepeHiM1 MoKasHMKaMm rocTpoTu 30py
Ta MD gocnigxyBaHi rpynu He BigpisHsanucsa (p>0,05).

biTeMnopanbHy reTepoHiMHY reMiaHoMNCio BBaXatoTb
KNnacnyHum aedeKTOM MONs 30py MNpPU YPaXeHHi
nepexpeweHnx HepBOBUX BOJSIOKOH, afe BUHUKHEHHS
aedekTy nona 30py 3anexuTb Biag TonorpadiyHux
BiAHOCUH MiXX 30pOBMM MepexpecToM i NYXJAUHOI
(Pnc. 5-7). Npu 3aaHbOMY MONOXEHHI Xia3Mu nepeBaxana
BEpXHbOKBaApaHTHa TeMnopajsbHa reMmiaHoncia
(32,4%), Npv LeHTpasbHOMY MOIOXKEHHI — «KacU4Ha»
TeMmMnopasibHa reMiaHoncia 3 LEeHTpasbHO CKOTOMOIO

Ta6banysa 1. KniHivyHi XapakTepuCcTUKM AOCNIAXKYBAHUX FPYN NpU KOMMPECIiMHIA ONTUYHIN HeponaTii 3anexHo
BiJ HanNpsMKyY MOWMpPeHHs aaeHOoOMM rinogisa Ta NONOXEHHS Xia3Mu

MokasHuk Fpyna I, n=34

pyna II, n=147

pyna III, n=31 3HavyeHHA p

CepegHili BiKk, pokiB (M£SD)* 48,4+13,4

52,8+11,4

54,2+11,2

TpusanicTb 30poBUX

nopyuweHb, Mic (M £ m)* 14,8+3,9

8,8+0,95

9,1+2,5

[ocTpoTa 30py (M £ m)* 0,6+0,05

0,6+0,03

0,6+0,04

MD, AB (M % m)* 10,39+0,80

11,240,3

10,25+0,80

06'em AT, cM3 (M  m)* 20,4%6,7

9,0240,59

24,9+5,9

lpumitka. * - 3a t-kpuTepiem CTbloaeHTa.
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(30,6%), Nnpu nepeaHbOMY MOJIOXEHHI — FOMOHIMHa
remiaHoncis (35,5%). Po3BMTOK rOMOHIMHOI remiaHoncii
npu Al € HETUNOBUM SIBMLLEM | CIPUYMHEHNI KOMMNPECIED
3aHbOI YacTUHKM Xia3aMu Ta/abo 30pOBUX TPaKTiB, LLO
KNiHIYHO HarafAye ypakeHHs, ke CNOCTepiraeTbCca npu
peTpoxiasMasibHMX npolecax.

3a pe3synbTaTaMu NpoBeAEHOro AOC/IAXEHHS
BCTaHOB/IEHO MeHWY TPuMBasiCTb 30pOBUX po3nagis y
Naui€eHTIB i3 UEHTpasIbHUM MOJSIOXEHHAM Xia3MK, xo4a
pi3HUUS He aocsarfna piBHA CTAaTUCTUYHOIT 3HAYYyLWOCTI

A
Puc. 5. ABTOMaTU4YHa CTaTUYHa
B
- -
-
-
A
Puc. 6. ABTOMaTMyHa CTaTU4YHa
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(p>0,05). BogHouac cepenHin nokasHuk ob’emy Al 6yB
CTAaTUCTUYHO 3Ha4ylWwo 6inbWwWMM NpM NepeaHbLOMY Ta
3alHbOMY NOJIOXKEHHI Xia3MWN NOPIBHSAHO 3 LEHTPasbHUM
(p<0,05). OTpuMaHi AaHi BKa3ylTb Ha MOXJIUBICTb
36inbWeHHA HOBOYTBOPEHb A0 BENETEHCbKUX PO3MipiB,
He CMpUYMHAYM Ha cTaaii MakpoadeHoM (10-40 MmM)
opTanbMONOriYHOI CMMATOMATUKM, WO 3YMOBJIEHO
HasBHICTIO BiNbHOro nMpocTopy Ana pocTy Al npwu
nepeAHbOMy Ta 3a[lHbOMY MOJIOXKEHHI Xia3MuM Ha BiAMIHY
BiA i1 LeHTpanbHOro po3TallyBaHHS.
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Puc. 7. ABTOMaTM4Ha cTaTU4Ha nepumeTpid. JliBobiuHa roMoHiMHa remiaHoncis

BucHoBKM

Y nauieHTiB i3 MakpoageHOMO rinodgiza Moxnea
BiACTpPOYEHa NosiBa 30poBUX NOopyLeHb abo BiACYTHICTb
YPa>e€HHS NepeAHbOro 30pOBOro WAAXY Npu NepeaHin
Ta 3aAHiN no3uuii xia3mMu, WO 3yMOBNEHO MEHLUM
KOMMpEeCiMHUM BNJIMBOM Ha ONTO-Xia3MaNbHUI KOMMNIEKC.

Po3kpuTtTa iHbopmauii

KoH@nikT iHTEpECiB

ABTOpPW 3asBNSATb NPO BIACYTHICTb KOHMANIKTY
iHTepeciB.

ETnyHi Hopmu

Yci npoueaypu, BUMKOHaHIi nmauieHTaM nig 4vac
AOoCnifgXeHHSs, BiANOBIifATb €TUYHUM CTaHpapTam
iHCTUTYLIAHOro Ta HauioOHaNbHOro KOMITETIB 3 eTUKMU,
lenbciHcbkKilh pgeknapaudii 1964 poky Ta ii ni3HiWKMM
rnonpaskam abo aHanoriyHMM eTUYHUM CTaHAapTaM.

IHgopmoBaHa 3roga

Big KOXHOro maui€eHTa OTpuMMaHoO iHPOPMOBAHY
3roAy.

QiHaHCyBaHHS

JocnigXeHHs He Mano CNOHCOPCbKOT NiIATPUMKMU.
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Aim: To investigate the levels of inflammatory mediators of the immune
system in blood serum and cerebrospinal fluid (CSF) in combatants with mild
traumatic brain injury (mTBI) at different time periods after its acquisition.

Materials and methods: IL-6, TNFa, IL-10 and TGFB1 concentrations were
measured according to the instructions of the «Human ELISA Kit» (Elabscience
Bionovation Inc., USA) in 53 paired serum and CSF samples from patients
with combat mTBI.

Results: In the general group of patients with mTBI, a significant increase
in the peripheral content of IL-6, IL-10, TGFB1 was found, compared with
healthy donors (control). When studying these indicators depending on the
duration of the post-traumatic period, a persistent increase in the level of IL-6
was shown in combination with significantly increased TGFB1 concentration
indicators and a tendency to an increased level of IL-10. At the same time,
the analysis of the central content of inflammatory biomarkers did not reveal
their significant changes at different times after TBI, with the exception of a
tendency to a decrease in the presence of IL-6, the presence of which in paired
analytes prevailed in CSF along with the prevalence of peripheral finding of
TNFa, IL-10, TGFB1.

Conclusions: Thus, the increased content of circulating pro-inflammatory
IL-6 and TNFa in the intermediate and remote periods of the course of TBI
and a significantly (approximately 6 times) increased level of pleiotropic TGFf1
in combination with anti-inflammatory IL-10 indicate the persistent nature of
inflammation, which indicates the possibility of induction of neurodegenerative
processes in combatants with TBI. Such results confirm the feasibility of
comprehensive monitoring of immunological markers of inflammation to
identify potential directions for adequate pathogenetic therapy even in the
context of significantly distant consequences of TBI.

Keywords: combat mild TBI; inflammatory markers of the immune system,
time periods of TBI

Introduction

Moreover, the issue of TBI-related consequences

Traumatic brain injuries, which are widespread
among young people, are often a factor in the
development of long-term neurological deficits,
cognitive impairments, and emotional disorders. These
consequences pose important medical and socio-
economic challenges associated with high mortality and
disability of patients, as well as with the triggering value
of post-traumatic neuroinflammation in the occurrence
of neurodegenerative processes, which subsequently
lead to an increased risk of developing Alzheimer's and
Parkinson's diseases, chronic traumatic encephalopathy,
etc. [1-7]. Currently, TBI is a global health problem
worldwide, exacerbated by inadequate monitoring and
the lack of effective diagnostic methods and pathogenetic
treatment at various stages of the post-traumatic
period, which can cause complications of the disease
due to the initiation of complex biochemical cascades
and immunological processes leading to secondary
neuroinflammation [8-12].

is becoming increasingly urgent in the context of a
full-scale war of aggression in Ukraine with a violation
of the world charter of the sovereignty of democratic
states due to the Russian invasion. This applies both to
direct participants in hostilities using modern destructive
weapons, and to the civilian population, which is
permanently exposed to stochastic terrorist bombing.
In the overall structure of brain injuries, mine-
explosive injuries are detected in 70% of victims, and
at least 80% of them are diagnosed as mild injuries
[13, 14]. The most common type of mTBI among military
personnel is concussion and mild brain contusion, and
such injuries, most often caused by an explosion, are
considered “signature wounds” of the wars in Iraq and
Afghanistan [15-18]. Currently, there are quite limited
objective indicators for identifying individuals with
a high risk of developing neuropsychiatric disorders
and adverse consequences and complications [18], in
particular, among military personnel and veterans of
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modern wars against the background of the staggering
spread of TBI [19].

It is known that TBI is accompanied by an immediate
immune system response. Innate immunity helps to
reduce the progression of pathogens by activating
the healing processes and remodeling of nerve tissue
damage while also preparing the body for an adaptive
immune response, which is based on the activation of T
and B lymphocytes, the excess of which has the ability
to stimulate neuroinflammation [11]. Previous studies
have documented a reversible increase in the levels of
inflammatory cytokines IL-6, TNFa and IL-10 within 24
hours after the explosion during training [20], and as a
result of the acute phase reaction in combatants with
severe TBI [21]. The cytokines promote the induction
of the first phase of inflammation, which is aimed at
neuroprotection and restoration of homeostasis and
nervous tissue integrity [22, 23].

Accordingly, the study of neuroinflammation
and its associated immune biomarkers is of growing
importance [23, 24]. Evidence suggests that uncontrolled
or insufficiently effective regulation of the balance
of pro- and anti-inflammatory activity of mediators
of the immunological response may be the cause
of the formation of long-term symptoms of CNS
damage due to TBI [25-28] with the development of
autoimmune processes and the subsequent formation
of neurodegenerative pathology.

It is noteworthy that most of the literature on the
pathogenesis of neuroinflammation focuses on studying
the mechanisms of its development, which are activated
in patients with severe TBI in the most acute period (the
first hours, days, weeks) [14, 21, 29, 30]. At the same
time, studies of immunological markers in the chronic
course of combat mTBI are not sufficiently presented.

Taking this into account, the aim of the work was
to study the levels of inflammatory mediators of the
immune system in the serum and CSF in combatants
with mTBI at different time periods after its acquisition.

Materials and methods

Study participants

The study was performed using 53 paired serum
and CSF samples obtained from male patients aged
36.03+1.40 years, who were treated in the neurosurgical
department of the P. V. Voloshyn Institute of Neurology,
Psychiatry and Narcology of the National Academy of
Medical Sciences of Ukraine during 2024 years.

Inclusion criteria

Patients who suffered mTBI in the form of concussion
and mild brain contusion during active hostilities in
Ukraine.

Exclusion criteria

Severe TBI, the presence of multiple trauma and
chronic somatic diseases.

Group characteristics

Depending on the duration of the post-traumatic
period, the combatants were divided into three groups:
I (acute period) - 1.22+0.19 months; II (interim period)
- 6.39+0.74 months; III (remote period) - 13.43+1.13

31

months. The control group, limited to serum samples
only for ethical and medical reasons, consisted of 8
practically healthy male donors aged 37.38+2.40 years.
All patients with TBI, regardless of the time after its
acquisition, were included in the general comparison
group — TBI.

Study design

Peripheral blood with a volume of up to 8 ml
was obtained by puncture from the cubital vein with
subsequent centrifugation (4000 revolutions per minute,
within 10 minutes), serum collection (120 ul into separate
Eppendorf tubes) and storage at -80°C until quantitative
ELISA.

CSF samples were obtained with patient consent
during neurosurgical intervention by lumbar puncture
with subsequent storage of the required number of its
samples (120 pl) at -80°C. The process from serum and
CSF sample collection to storage lasted no more than
3 hours. Serum and CSF samples were used with one
freeze-thaw cycle.

The concentrations of immune system mediators
were measured spectrophotometrically with recording
of values on a microplate enzyme immunoassay
analyzer GBG Stat Fax 2010 (USA) with a wavelength
of 450 nm according to the instructions and protocols
of the manufacturer of «Human ELISA Kit» from
«Elabscience Bionovation Inc.» (USA), «...which are
used for their determination in blood serum and other
biological fluids of the body (plasma, CSF, tissue
homogenates, supernatants of cell structures, etc.)».
The concentrations of pro-inflammatory cytokines IL-6
and TNFa and anti-inflammatory IL-10 and TGFB1 were
determined. The sensitivity of the analyses was: IL-6
- 0.94 pg/ml, IL-10 - 0.94 pg/ml, TNFa - 4.69 pg/ml,
TGFB1 - 18.75 pg/ml; detection range: IL-6 - 1.56-100
pg/ml, IL-10 - 1.56-100 pg/ml, TNFa - 7.81-500 pg/
ml, TGFB1 - 31.25-2000 pg/ml. Since the «Human
ELISA Kit» is intended for research purposes only
and cannot be used for clinical diagnosis or any other
related procedures, reference values for cytokine levels
in peripheral blood and CSF are not provided in this
test system.

Statistical analysis

Statistical analysis of the results was performed
using the Microsoft Office Excel program using Student's
t-test to assess differences between comparison groups.

Results

Determination of concentrations of inflammatory
mediators of the immune system in the generalized
group of patients with combat TBI revealed a significant
increase, compared with controls, in the peripheral
content of pro-inflammatory IL-6, anti-inflammatory
IL-10 and TGFB1 (Table 1). When studying these
indicators depending on the duration of the post-
traumatic period, it was shown that the increased level
of IL-6 production was preserved in combination with
significantly increased, relative to healthy donors, serum
TGFB1 concentrations and a tendency to an increased
level of IL-10 at all stages of the course of TBI.

This article contains some figures that are displayed in color online but in black and white in the print edition.
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At the same time, analysis of the content of
inflammatory markers in CSF did not reveal significant
differences at different times after TBI, with the
exception of a tendency to decrease the concentration
of IL-6 depending on the increase in the duration
of the post-traumatic period. When comparing the
ratio of peripheral and central inflammatory cytokine
content in paired biological analytes, it was found that
in the process of chronicity of TBI consequences in
combatants, only the content of IL-6 prevails in CSF
along with the prevalence of peripheral TNFa, IL-10 and
TGFB1 (Fig. 1).

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

The obtained results do not contradict the literature
data on the content of immune system mediators
in patients with TBI, taking into account the severity
and time periods of its course. Thus, when studying
the concentrations of IL-6, IL10, TNFa, TGFB1, their
multidirectional correlation was revealed with a particularly
significant (28 times) predominance of IL-6 content in CSF
compared to serum, which demonstrated its important
role in the initiation of the acute phase [21, 30], and in
our study, the quantitative features of the representation
of inflammatory cytokines in the brain and blood reflect
the consequences of chronic neuroinflammation.

Table 1. Levels of pro- and anti-inflammatory cytokines in the serum and CSF in patients with combat mTBI at

different periods after its receipt

3 ~ % Groups
e s
35| 3
S I (acute period, II (interim period, III (remote period,
> £ Control mTBI 1.22+0.19 months) | 6.39+0.74 months) | 13.43+1.13 months)
serum 0.20+0.03 0.30+0.04*x* 0.32+0.05** 0.26+0.05 0.32+0.07
IL-6
CSF — 1.06+0.19 1.68+0.54 0.81+0.09* 0.76+0.16*
serum 0.04+0.01 0.38£0.14%** 0.35+0.26 0.46+0.24* 0.34+0.26
IL-10
CSF — 0.19+0.04 0.27+0.10 0.14+0.05 0.14+0.05
serum 15.93+3.54 65.04+31.02% 5.37£3.01** 51.39+26.45* 149.44+94.40
TNFa
CSF — 6.95+0.85 6.00+1.36 5.94+1.00 9.17+1.91
serum | 242.80+81.70 | 1374.78+230.13****xx | 1471,90+41.11xx*x* 1450.50+447.80*** 1179.50+£345.80***
TGFB1
CSF — 88.31+12.78 82.30+16.10 104.70+30.60 77.60+18.10
Notes. * p < 0.1; ** p < 0.05; *** p < 0.02; **** p < 0.01; ***** p < 0.001: compared to control; #

p < 0.1: compared to group I

conventional

units
20 1 15,57
15 ~
9,36
10
3,53
5 - 2,01
0,28 011 051 goe

IL-6  TNFa IL-10 TGFB1

Serum/CSF

CSF/Serum

IL-6 TNFa IL-10 TGFpB1

Fig. 1. Relation between peripheral and central inflammatory cytokine levels in
the serum and CSF in patients with combat TBI
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Conclusion

The moderately elevated serum IL-6 level is
consistent with the idea that it can escape from the
injured brain into the bloodstream. It is believed that
this is the main mechanism for activating peripheral
metabolism, endocrine and immune responses, i.e.,
its production in the periphery is stimulated [31]
with simultaneous induction of the synthesis of anti-
inflammatory IL-10 and TGFB1 to provide a regulatory
immunosuppressive effect [30]. This likely demonstrates
a physiological normalization of the balance of pro-
and anti-inflammatory cytokines as a mechanism for
restraining the intensity of the secondary phase of
neuroinflammation, which in the process of chronic mTBI
is aimed at slowing down or preventing complications,
which in the case of uncontrolled hyperadaptive immune
response leads to “secondary injury”, which can
contribute to further strengthening of neuropsychiatric
symptoms in much later periods.

Given that IL-6 plays a key role in both the acute
and chronic phase of the response, and persistent
neuroinflammation is associated with a poor prognosis
[26, 32], our long-term findings after mTBI suggest
the persistence of chronic inflammatory processes
with a predominance of their activity in the periphery.
This likely reflects the consequences of secondary
neuroinflammation with changes in systemic immunity,
which may be associated with disruption of the vascular
network of the CNS barrier structures, leading to the
leakage of detritus (a product of tissue breakdown)
and inflammatory mediators with the development of
complications such as systemic inflammatory response
syndrome (SIRS) [11, 33-35], which in turn may
complicate the consequences of the primary injury and
local inflammatory reaction. According to the increase
in the post-traumatic period, the body compensates for
SIRS by increasing the peripheral level of inflammatory
mediators, which, along with the activation of anti-
inflammatory cytokines, contributes to the normalization
of their balance and outlines directions for selective
immunomodulatory therapeutic interventions at much
later stages of the course of TBI.

In the context of the current study, the results
obtained are organically combined with the literature and
our previous data on the features of immune reactivity
at different times after mTBI in combatants, which
indicate chronic inflammation in the remote periods of
its course, which is capable of initiating the formation
of autoimmune processes with subsequent induction of
neurodegenerative pathology. This concerns the increase
in serum concentrations of immunoglobulins of the main
classes, especially IgG, which reflected the formation
and long-term maintenance of the humoral component
of adaptive immunity in the remote periods of mTBI, as
well as the modulation of the eliminating (detoxification)
function of the immune system in the form of an increase
in the number of small, most pathogenic, soluble antigen-
antibody complexes along with the suppression of the
formation of large and medium-sized conglomerates
that stimulate the activity of micro- and macrophage
systems of nonspecific natural resistance of the organism
[36]. In addition, a slight increase in the content of
circulating pro-inflammatory cytokines IL-6 and TNFa
in the intermediate and long-term observation periods,
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along with a significantly (approximately 6 times)
increased level of pleiotropic TGFB1 in serum, confirms
the persistent character of inflammation, which does
not exclude its role in stimulating neurodegenerative
processes in patients with mTBI.

It is known that activation of TGFB1 production
can be a consequence of both beneficial and harmful
effects of neuroinflammation in order to suppress
proinflammatory reactions and enhance tissue repair
of reactive astrocytes and microglia [37]. Astrocytes
are the main source of endogenous TGFB1 production
in the CNS, providing metabolic and structural support
for neurons and participating in the regulation of brain
homeostasis, synaptic plasticity and blood-brain barrier
(BBB) integrity [38-40]. In addition, astrocytes play a
crucial role in responses to the pathological effects of
disease and brain injury [38-42]. TGFB, among other
inflammatory cytokines, is a key regulator and signaling
factor in the transformation of normal astrocytes
into reactive phenotypes [40, 43, 44]. As TGFB1 is
a pleiotropic cytokine, its excess may contribute to
neuronal dysfunction and cognitive impairment in
TBI [45-47], as well as to the inhibition of microglial
proliferation, astrocyte activity, and glial scar formation
[41, 43, 48]. Reactive astrogliosis is thought to be
a protective mechanism aimed at limiting damage,
controlling inflammation, and restoring homeostasis
[38, 49, 50]. However, like peripheral inflammation,
astrogliosis can become maladaptive and contribute to
secondary damage to neural tissues [51]. As a result of
studying these aspects of reactivity, neurotoxic (A1) and
neuroprotective (A2) astrocytes have been identified
[52]. The importance of considering the context-
dependent modulation of their reactivity by TGF1
signaling is emphasized. It is noteworthy that TGFp1
promotes the development of macrophages and their
polarization into an M-2-like pool, which is associated
with neuroprotection, migration, and angiogenesis [53].

Thus, when studying the content of inflammatory
mediators of the immune response in patients with
combat mTBI, a total increase in their level in the
peripheral blood serum was found, which corresponds to
the literature data on the important role of the immune
system in the course of TBI and the formation of its long-
term consequences and complications [26, 29, 33, 54].
Modern scientific studies have obtained numerous data
indicating the global role of the immune system both in
the mechanisms of acute response and in the chronic
course of TBI, which emphasizes the need to modulate
neuroinflammation in the process of forming secondary
trauma due to its uncontrolled development. At the same
time, there is a lack of consensus on the methodology
of TBI research in connection with the measurement
of inflammatory cytokines in peripheral blood, which
does not provide accurate differentiation of the causes
of inflammation in patients who suffer multiple trauma
during combat operations [32]. In view of this, studies of
both peripheral and central content of immune response
mediators are of particular importance, which is one of
the virtues of this work.

Thus, the results of our study indicate the feasibility
of comprehensive monitoring of central and peripheral
inflammatory cytokine content to determine potential
directions of adequate pathogenetic therapy even in
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conditions of significantly distant consequences of mTBI
in order to substantiate the possibility of returning
servicemen to direct participation in combat operations,
which is extremely relevant during war.

Against the background of the high modernity of
the actual study, which was carried out using biological
materials from participants and veterans of active
hostilities in Ukraine, unfortunately, a certain drawback
can be noted in the form of a relatively small size
of the comparison groups and a limited spectrum of
inflammatory cytokines, and the inability of determining
neurotrophic factors (BDNF, VEGF, PDGF) in order to
study the mechanisms of neuroplasticity in the process
of structural and functional recovery of the CNS in
patients with TBI. This is objectively related to limited
funding for scientific research in a medical institution
under the conditions of Russia's full-scale aggressive
attack on Ukraine.

In the direction of future research, it seems
appropriate to include clinical and immunological
comparisons of the course of TBI, taking into account
the neurosurgical treatment of comorbid pathology
associated with mechanical damage during combat TBI.
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MeTa: BMBUYMTKU piBEHb IMYHOJIOMYHMUX MeJiaTopiB 3ananeHHs B cupoBaTui
KpoBi (serum) Ta uepebpocniHaneHin pianHi (CSF) y kombaTaHTIB i3 nerkotwo
YyepenHO-MO3KOBOI TpaeMoto (NYMT) y pi3HMI Yac nicns ii OTPMMaHHS.
Marepianu i metoan. KoHueHTpauii iHTepnerikiHie (IL-6, IL-10), dakTopa
Hekpo3y nyxaumHu-a (TNFa), i TpaHcdopmyBanbHoro gaktopa-pf1 (TGFBR1)
BUMiplOBanu 3rigHo 3 iHCTpykuieo «Human ELISA Kit» («Elabscience
Bionovation Inc.», USA) y 53 napHux 3pa3skax serum Ta CSF nauieHTiB i3
6orioBoto NYMT.

Pe3synbTaTn. Y 3aranbHiii rpyni nauienTis i3 n"4MT BusiBNIeHO BiporiaHe
MOPIBHSAHO 3i 340pPOBMMN AOHOPaMKN (KOHTPOJIb) 36iNblIeHHA nepudepnuyHoro
BMicTy IL-6, IL-10, TGFB1. MNpun BMBUYEHHIi LUMX MOKA3HWKIB 3asexHo Bif
TPUBaNOCTi NOCTTpaBMaTUYHOrO MNepiony BCTAHOBJIEHO CTillke MiABULLEHHS
piBHa IL-6 y noegHaHHi 3i 3Ha4yHO 36iNbWeHUMM nokasHukamn TGFR1 i
TeHAeHLUi€ A0 niaBuweHHs pieHs IL-10. AHani3 BMicTy 6ioMapkepiB 3ananeHHs
B CSF He BMSIBUB iXHiX BipOrigHMX 3MiH Yy pi3HWIA TepMiH nicns YMT, 3a BUHSATKOM
TeHAeHUiT A0 3HMXeHHS piBHS IL-6. Y napHuUx aHaniTax horo BMicT 6yB BULLUM
y CSF, Toai sik piBeHb TNFa, IL-10 i TGFB1 - y serum.

BUCHOBKMW. 36iiblEHNA BMICT LUMPKYOOYMX npo3ananbHux IL-6 i TNFa
y MPOMiXHUIA Ta BiaaaneHun nepioa nepebiry n4YMT, a TakoX CYTTEBO
(NnpnbnnsHo B 6 pasiB) NiaBULLEHWNI piBEHb NiienoTponHoro TGFR1 y noeaHaHHi
3 npoTusananbHuM IL-10 cBig4aTb Npo 3anasieHHs, Wwo nepcucTye. Lie Bkasye Ha
MOXJIMBICTb iHAYKLUIT HEipoAereHepaTUBHUX NpoLeciB y KoMbaTaHTIB i3 NHYMT.
Taki pe3ynbTaTy MNiATBEPAXYIOTb AOUISIbHICTb KOMMNIEKCHOMO MOHITOPUHIY
iMYHONOriYHMX MapKepiB 3ananeHHs A1 BU3SHAYEHHS MOTEHUIAHMX HanpsMiB
ajeKkBaTHOI NaToreHeTUYHOI Tepanii HaBiTb 3a YMOB BigAaneHUX HacNiakis
n4YMT.

Knrouosi cnoBa: 6osioBa nerka YMT,; 3ananbHi Mapkepu iMyHHOI cuctemu;
yacosi nepiogn nepebiry YMT
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IHBa3MBHMI MOHITOPUHI apTepiasibHOro TUCKy B LepebpasibHMX apTepifax

nig yac rpombekToMii

A.M. Hetnox 12, A.A. CyxaHoB 2
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HauioHaNIbHUI MeaANYHUN
yHiBepcuTeT iMeHi laHuna
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2 BigAineHHs nikyBaHHA iHCYNbTY Ta
HEBPOOriyHMX 3axBoptoBaHb, KHI
«MNepwe TepuTopianbHe MeanyHe
06’eaHaHHA M. JlbBOBa», J1bBiB,
YKpaiHa

Hagiviwna go pegakuii 26.05.2025
lMpwniinsTa go ny6nikayii 21.06.2025

Apapeca ana nUCTyBaHHA:
CyxaHoB AHApiaH AHaToniioBud,
BiaaineHHs nikyBaHHS iHCYy1bTy Ta
HEeBPOJIOriYHmnX 3axBoptoBaHb, KHIT
«[lepe TepuTopiasrbHe MeagnYHe
06’egHaHHs M. JlbBoBa», By/. I.
Mukonariyyka, 9, JibsiB, 79000,
YkpaiHa, e-mail: sukhanov.andrian@
gmail.com

MeTa: oUiHUTK piBEHb apTepiasibHOro TUCKY, BUMIPSIHOrO iHBa3NMBHUM METOA0M
Yy BHYTPILLHi COHHIN apTepii Ta AnCTanbHiwe Big Micus TPOMOOTUYHOT OKJTO3ii
(y cepenHili MO3KOBIlM apTepii) nia Yyac MexaHi4yHoi TpPOM6eKTOMIT B NaUieHTIB
i3 rOCTpUM iWWEMIYHUM IHCYNIBTOM.

MaTepianu i metoan. Y 2024 p. obcTtexeHo 90 nauieHTiB i3 rocTpoto
LepebpoBaCKyNSpHOI OKJIO3IEI, AKUM BUKOHAHO TpoMbekToMito. NpoBeaeHo
aHani3 gaHux 23 nauieHTiB, B SKMX Nij Yac onepauii BUMiptoBanu aptepianbHUi
Tuck (AT) iHBa3nBHMM MeToAOM. Bik mauieHTiB — 44-81 pik, cepeaHin Bik —
(66,3+10,4) poky. Cepen nauieHTiB nepeBaxanun 4onoBikn (61%). TaxKicTb
iHCynbTy ouiHoBanu 3a National Institutes of Health Stroke Scale (NIHSS),
dyHKUIOHaNbHMA CTaH — 3a MoAM@ikoBaHOW wkanow PeHkiHa (MLUP) npu
sunucui (0-3 6ann — cnpuatnueunii pesynetat, 4-6 6anis — HeCnpuATAMBUNA),
ilweMiyHi 3MiHM - 3a Alberta Stroke Program Early CT Score (ASPECTS, <7
6anis — BupasHi, =8 6anie — NomipHi).

Pe3ynbtaTtn. He BUABIEHO CTAaTUCTUYHO 3HAYYLUMX BiAMIHHOCTEN 3a piBHEM
AT y BHYTPIWHIA COHHIN apTepii A0 Ta nicna TpoMbekToMIil 3anexHo Bij
CTYNEHS HEBPOJIOMiYHOIro AediuunTy, 06CAry ilweMiyHnX 3MiH i PyHKLIOHaNbHOIO
pesynbtaTty (p>0,1). CepeaHin AT aucTanbHiwe Biag Micusa oknw3ii 6yB
3HauvyLlWo BUWKM Yy nauieHTiB i3 NIHSS <15 6anis nopisHsaHO 3 NIHSS >15
6anis ((59,7+4,7) i (51,0+10,9) mm pT. cT., p=0,02), nauieHTiB i3 NOMipHMMU
iweMiyHMMmM 3miHamum ((58,5+5,4) Ta (44,3+11,9) mm pT. cT., p=0,03), nauieHTiB
3i cnpuaTtameuM dyHKUiOHanbHUM pesynetaTtoM ((59,2+5,5) i (49,0+11,1) MM pT.
cT., p=0,02). CepeaHiii AT y BHYTPIiLLHil A COHHI apTepii nicnsa TpombekToMii 6yB
3Ha4yLo BULLUM Y Maui€HTIB i3 remopariyHoto TpaHcdhopmadieto ((114,4+9,0)
Ta (100,4+13,4) mm pT. cT., p=0,01).

BUCHOBKM. YCTaHOBJIEHO 3B'SI30K MiX piBHEM cepeAHboro AT, BUMipsHOro
iHBa3sMBHUM MeTOAOM Y BHYTPilWUHbOYEpEnHMUX apTepiax Ha pi3HMX eTanax
MeXaHiYHOT TPOMBEKTOMIi MPU rOCTPOMY iLIEMIYHOMY IHCYNbTI K TSXKICTIO Ta
06'€eMOM iHCYNbTY, PO3BMTKOM remMoparivyHoi TpaHcdopmMauii Ta dyHKUioHaNbHUM
pe3ynbtatoM. OTpuMMaHi AaHi cBig4aTb NPO BaX/IMBICTb BUBUYEHHS NOKANbHOT
remMognMHaMiku ANS NPOrHO3yBaHHSA pe3ynbTaTiB NiKyBaHHSA rocTtporo
ilLeMiyHoro iHCyNnbTy 1 AOCHiAXEHHS NepCcoHidiKkoBaHUX CTpaTEriin KOHTPOIO
AT nia Yyac TpoM6eKTOMiIi Ta B paHHiii nicnsonepauinHmin nepioa.

KnrwuoBi cnoBa: rocTpuii ileMidyHuit iHCysibT, MexaHiyHa TPOMOGEKTOMisl;
MOHITOPUHI UepebpasibHOro nep@ys3ifiHoro TMCKy,; remopariyHa TpaHcgopmavlis;
HabpsK ros10BHOro Mo3Ky

IHcynbT YacTo € npuumMHOIO iHBaniagHocTi. Lle ogHa
3 OCHOBHWX MPUYNH cMepTi y cBiTi [1]. 3a ocTaHHE
LECATUNITTA HU3Ka BENUKUX KIIHIYHUX AocnigXeHb
niaTBepannn edeKTUBHICTb MexaHiYyHOoi TpoMbeKkToMil
(MTE) nopiBHAHO 3i CTaHAAPTHOK MeAMKAMEHTO3HO
Teparni€to, 30KkpeMa BHY TPilUHbOBEHHMM TPOMbBONI3NCOM i3
BWKOPUCTaHHAM TKAHMHHOIO akTMBaTopa nja3MiHoreHy
(tPA). EdekTmBHicTb MTE poBeaeHa Anst XBOpUX i3
rocTpum iwemiyHum iHcynetom (III), cApuYnHEHUM
OKJ/I03Ii€EI BEIMKUX CYAUH NepefHbOro MO3KOBOMoO
kKpoBoobiry [2]. He3Baxalwunm Ha CXOXi KAiHIYHI Ta
pafionorivyHi BUsBW, pe3ynbTaTtuBHiCTb MTE MOXe iCTOTHO
BiAPI3HATUCS B Pi3HMX rpynax nauieHTis [3]. NiagBuLLeHHS
cuctoniyHoro abo aiactoniyHoro aptepianbHOro TUCKY
(AT) cnocTepiraetbcsa y 80% nauieHTis nicnsa N1, HaBiTb

Copyright © 2025 A.M. Hetntox, A.A. CyxaHoB

y TUX, XTO paHilwe He MaB apTepiasibHOI rinepTeHsii.
Lle Moxe 6yTm CTpeCOBOK peakLUiel opraHiamy
abo KOMMeHCaTOpPHUM MexaHi3MOM ANa NOoINWeHHSN
MO3KOBOI0 KpOBOTOKY [4].

CyuacHi pocnigxeHHa Buasuaun, wo AT i
KonaTepasibHUA KpoBOOGIr BidirpaoTb NpoBiAHY pob
y 3abe3neyeHHi MO3KoBOI nepdysii Ta BNAUBAOTL
Ha KiHUEeBMWI KniHiYHMI pe3synbTtaT [5]. KonaTtepani
6epyTb y4yacTb y NiATPMMLI KpOBOMNOCTAYaHHA AiNAHOK
MO3KY, pO3TaloBaHUX AUCTasbHiWe Bi4 Micus OKO3ii
apTepii. BoHNW MalTb KpUTUYHE 3HaA4YeHHS ANg
KNiHiYHOro nepebiry 3axBoptoBaHHsS, 0cob6nnBO B
HanrocTpiwin dasi iWweMiyHOro iHCynbTy, WO nepeaye
NpoOBEAEHHIO NliKyBaHHS, METOI0 SKOro € pekaHanisauis
cyaunHu [6].

Po6oTta ony6nikoBaHa nia niueHsieto Creative Commons Attribution 4.0 International License
BV https://creativecommons.org/licenses/by/4.0/
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Y niTepaTtypi € cynepeunusi AaHi WOAO 3B'A3KY MiX
NOYaTKOBWUM TUCKOM, CTaHOM KonaTeparnen i ePeKTUBHICTIO
€HAO0BACKYNSAPHOro NiKyBaHHS iWWEMIYHOro iHCYnbTY.
[eski aBTOpn BUSBUIN MOTEHLiINHWIA KOMNEHCATOPHUI
edeKT NiaBULLEHOro apTepianbHOro TUCKY [7] , iHwWwi —inoro
HeraTueBHuM BNAuB [8]. BinblwicTe fOCNiAXEHb OPIEHTOBAHI
Ha BUMIipIOBaHHSA cucTeMHoro AT, To4i Sk reMoAnHaMiuHMM
CTaH CYAWH MO3KYy, pO3TalloBaHWUX AUCTasbHiwe BiA
TpomMb6y mano BmB4YeHO [9]. Llei nokanbHWI TUCK MOXe ByTun
KPUTUYHO Ba>XJ/IMBUM A1 PO3YMiHHSA NaTodi3ionoriyHmx
npouecis, wo BiabyBakTbCca B 30HIi iweMii, i gae
3MOry MporHo3yBatu e@eKTUBHICTb eHA0BaCKYNSPHUX
BTpyYaHb Ta MYHKLIOHANbHOrO BiAHOBNEHHS MaLUi€HTIB
[10]. IHBa@3mMBHUI BHYTpilWHbOApTEPiafbHNIA MOHITOPUHT
AT y 3apybiXHuUX KNiHikax € cTaHAApPTHUM METOAOM Y
BiAAINEHHAX iHTEHCUBHOI Tepanii, TakKoX MOro yacTto
BMKOPUCTOBYIOTb Nif Yac onepauin (Bu3HayeHHs AT nig
4Yac KOXHOro CKOpo4YeHHs cepus). [na nauieHTiB, akKi
nepebyBaloTb y KPUTUYHOMY CTaHi, iHTpaapTepianbHui
MOHITOPUHI AT He NuLIe Aa€ 3MOry 4acTo 3abmpaTtu 3paskmu
apTepianbHOi KpoBi, @ W gonoMarac B AndepeHuinHin
AiarHOCTULI NEBHUX NATOJNIOMYHMX CTaHiB. Lle noaaTkoBuiA
Crnoci6, sKnii MoXxe BUKOPUCTATU AOCBIAYEHUI KNIHILNCT
ANa NoNinweHHN NikyBaHHA nauieHTa [11].

Ocob6nuBy yBary npuainatTb BnamBy AT Ha
pO3BUTOK reMopariyHoi TpaHcdopmauii (I'T) iHdpapkTy
nicna penepdysiiHoi Tepanii. 3a AgaHUMK niTepaTypw,
K HaAMipHa rinepTeH3isl, Tak i WBMAKe 3HUXEHHA AT
nicns BiAHOBNEHHSA KPOBOTOKY MOXYTb acouitoBaTUCS 3i
3POCTaHHSAM PU3NKY BHYTPILLHbOMO3KOBOIr0 KpOBOBUINBY
[12]. 3rigHO 3 pe3ynbTaTaMu aHanisy AaHWX NauieHTIB
nicna MTE E.A. Mistry Ta cnisasT. (2019), niaBuLEHHSA
cuctoniyHoro AT >180 MM pT. CT. NPOTAroM neplnx
24 ron nicns BTpyYyaHHs moB'sa3aHe 3i 36iNblIEHHSAM
pU3nNKYy CUMNATOMHOI I'T i ripwmMm PyHKUIOHaNbHUM
nporHo3om [13]. IHwWi gaHi BKa3sywTb Ha Te, WO He
nuvwe abConoTHI 3HAYEHHA TUCKY, @ U KonNuBaHHSA AT
MalTb 3HayeHHsA: binbwa BapiabenbHicTb AT MoXe
nopywyBaTu rematoeHuedaniyHnii 6ap’ep i npussoanTH
[0 BTOPUHHOIO YLWKOAXEHHS TKAHWHM MO3KY [14].

YcTaHOBNEHHS Kopensuii reMognHaMIYHUX AaHUX
3 KNiHIYHMMK Ta pagionoriyHuMu nokasHumkamm (06’em
BOrHMLWA iHApPKTY, TAXKICTb HEBPOOTiYyHOro AediunTy,
CTaH KonaTepanen i HasaBHicCTb [T), Ha Hawy AyMKY,
[acTb 3MOry Kpalle OuiHUTM MeXxaHi3Mu uepebpanbHoi
aBToperynauii, KkonartepanabHOro KpoBOTOKY Ta 3MiH
NMPOHUKHOCTI remMaTtoeHuedaniyHoro 6ap’epa npwmu
iweMiyHOMyY yuwkoaxeHHi. OTpuMaHi AaHi MOXYTb
CApuATK iHAMBIAYani3auii TaKTUKN KOHTpoato AT Ha
rocniTanbHOMy eTani 3 ypaxyBaHHSM NOKanbHOro
uepebpanbHoro nepdysinHOro TUCKY, CTyneHs HeBpo-
noriyHoro aediuunTty Ta pusunky .

MeTa: oOUiHUTK piBeHb apTepiasbHOro TUCKY,
BUMIipSHOro iHBa3MBHUM METOAOM, Y BHYTPILUHIA COHHIN
apTepii Ta AMcTanbHiwe Big Micus TPOMB6OTUYHOT OKHO3iT
(y cepeaHin MO3KOBilh apTepii) Nia yac MexaHiyHoi
TpoMb6eKkTOMii B MaUIi€EHTIB i3 FOCTPUM iWLWEMIYHUM
iHCYNbTOM.

Marepianu i MmeTOaM

YyacHuku gocnig>xeHHs

Y 2024 p. 6yno obctexeHo 90 nauieHTiB i3 rocTpoto
uepebpoBacKyNSAPHOK OKJHO3i€E0, SKUM BUKOHAHO

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

TpombekToMito. MNpoBefeHO aHani3 gaHnx 23 NauieHTiB,
B AKMUX Nig 4yac onepauii BuMmiptoBanu AT iHBasnBHUM
meTonoM. Bik nauieHTiB — 44-81 pik, cepeaHin Bik
- (66,3+£10,4) poky. Cepep nauieHTiB nepeBaxanu
yonosiku (61%).

Big ycix nauieHTiB abo iXHiX 3aKOHHUX NpeACTaBHUKIB
OTpuMMaHa ycBiaoMmneHa Ta AobpoBinbHa NMcbMoOBa
3roga Ha ydacTb y gochnigXxeHi Ta nybnikauito gaHux.
[MpoBeAeHHA AOCNIAXEHHS CXBAIEHO eTUYHOK KOMICI€E
KHM «Mepwe TepuTopianbHe MeanvHe 06’€eaHaHHS
M. JlbBoBa» (npotokon N213 Big 08.09.2022 p.).
JocnigXxeHHsa Bianosigae npuvHumMnaMm lenbCiHCbKOI
Aeknapadii.

KpuTtepii 3any4yeHHs

Y pocnigXeHHa 3anydanum naudieHTis i3 I'lI,
nigTBEpPAXEHUM AaHUMKW KOMN'toTepHOoi Tomorpadii
((Alberta Stroke Program Early CT score (ASPECTS)
>6 6aniB), sknum b6yna nposeaeHa MTE 11 TexHiuHO 6yno
MOXJINBE BUKOHAHHS iHBA3MBHOIMO MOHITOPUHIY AT y
BHYTPILWHiA coHHIiX apTepii (BCA) Ta AucTanbHiwe BiA
Micusa OKo3ii.

XapaKTepucTuku rpyn

TAXKICTb CTaHy nig 4Yac rocnitanisauii ouiHoBanun
3a National Institutes of Health Stroke Scale (NIHSS).
3a UMM NOKAa3HWKOM MNaUIEHTIB PO3MNOAINMAN Ha rpynu
3 noMipHo BupasHuM (NIHSS <15 6anis, 10 xBopuXx) i
rpybum (NIHSS >15 6anis, 13 xBOpMX) HEBPOJIONYHUM
aediumtom. OuiHka 3a NIHSS <4 6aniB BBaxa€TbCH
He3Ha4yHMM iHCcynbTOoM, Big 5 Ao 15 6aniB — iHCYNnbTOM
cepeaHboi TsxkocTi, Big 16 Ao 20 6aniB — TAXKUM
iHCynbTOM, 221 6ana — AyXe TAXKUM iHCYNbTOM.

Ona paiarHOCTYBaHHSA iWEMiIYHOro iHCY/NbTY BCiM
nauieHTam nposeaeHo KoMmn'toTepHy Tomorpadito (KT)
rosiIoBHOrO MoO3Ky Ha anaparti Philips ingenuity CT 2019
(Philips Healthcare (Suzhou) Co., Ltd., Cyuxoy, Knutan).
HafaBHICTb paHHiX iWeMiYHUX 3MiH yCTaHOBJlOBaIN 3a
ASPECTS (10 6aniB - BiaCyTHiCTb iweMiyHux 3MiH, 0 6anis
- andy3Ha iwemMis Bcboro 6aceliHy cepeaHboi MO3KOBOI
apTepii (CMA)). TakoX BM3Hayanu piBeHb OKJIO3ii.
MNauieHTiB po3noainunu Ha rpynu 3 eupasHnmm (ASPECTS
<7 6aniB, 6 nauieHTiB) i noMmipHumn (ASPECTS =8 6anis,
17 nauieHTiB) iWeMiYHMMU 3MiHAMW Ha KOMN'IOTEPHMUX
TOoMOrpamax.

Micnsa TpoMbekToMii cTyniHb penepdys3ii BU3Ha4yanm
3a wkanot eTICI (expended Thrombolysis In Cerebral
Infarction): 0 — 6e3 penepdysii, 3 - noBHa penepdysisg,
yCi AUCTanbHi rifIKM 3an0BHIOIOTbLCA.

DyHKUIOHaNbHUIW pe3ynbTaT OUiHIOBaNM nepej
BMMUCKOI 3i cTauioHapy 3a MoAMdIKOBaHOK LWKanok
PeHkiHa (MLUP) sk 3apoBinbHuiA (0-3 6anu, 13 nauieHTiB)
abo He3apoBinbHMI (4-6 6anis, 10 nauieHTiB). Lia
WKana — CNpoLeHnn yHiBepcanbHUiA 3acib ans ouiHku
He3aNeXHOCTi Ta iHBaNiAHOCTI NMauieHTIB nNig 4ac
MeandHoi peabiniTauii, a Takox 4yepe3 90-115 gHis
nicns iHcynbTy. OuiHka 0 6aniB CBIAYMTL NPO BiACYTHICTb
nopyweHb, 5 6anis — Npo TsHXxKy iHBanigHicTb, 6 6anis
- Npo CMepThb.

HasBHicTb I'T giarHocTyBanu Ha KOHTPOJbHIN KT,
SIKy MpOBOAMAM BCiM NauieHTaM yepes 24 rog abo npu
noripweHHi cTaHy Ha =4 6anu 3a NIHSS.

Moka3HuMKkW iHBa3nMBHOro cepeaHboro AT (CAT)
BM3HayanuM B rpyrnax naui€eHTiB, po3noAiNeHnx 3a
TSAXKICTIO CTaHy, GYHKUIOHAaNbHUM pe3ynbTaToM,
pO3MipOM iWweMmii Ta HassBHiCTO [T

CTatTsi MICTUTb PUCYHKM, K BiAOBPaxatoTbCsl B APYKOBaHIvi BEPCii y BiATIHKaXx Ciporo, B €/1eKTPOHHIN — y KOJ1bOpi.
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An3anH gocnig)xxeHHs

Y BCiX BUNaAaKax nposoanan npsaMe sumMiptoBaHHa AT
y C,-cermenTi BCA npokcuMasbHilwe 3a piBeHb OKJI03ii
Ao Ta nicns TpombekTomii (BCA-g i BCA-n BianoBigHO)
i M,-cermeHTi CMA B Micui oknto3ii Ao npoBeaeHHA MTE
(CMA-p) (Puc. 1).

IHBa3nBHWW MOHITOpUHI AT 34ilcHOBanuM nig
PEHTreHiBCbKMM KOHTPOJIEM Yy MaricTpanbHin apTepii
3a MexaMmu nopoxHuHun vyepena (y Cl-cermenTti BCA) i3
BUMKOPUCTAHHAM CTaHAAPTHOrO acnipauinHoro katetepa
(poBXxunHa — 132 cM, BHYTpiwWHi giametp — 1,80 MM) Ta

A B
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yepes CcTaHaapTHUI MikpokaTeTep (AoBxnHa — 153 cm,
BHYTPpiWHil aiameTp — 0,81 mm) y CMA 3a TpoM60M nepea
3aBefleHHsIM CTeHT-peTpuBepa. PesynbTaT dikcyBanu
3a AOMOMOrot noprtatmBHoro komn’'totepa HP moaeni
Engage Flex Pro (HP Inc., CLWLA) Tta BignoBigHoOro
TeH3ogaTymka (CMCTeMa KOHTPOJ reMOoAMHAMIYHUX
nokasHukiB aHriorpada Philips Azurion 7 (Philips Medical
Systems Nederland B.V., becTt, Hinepnanawn)), akun
nicnsa kanibpyBaHHA Yyepes piAMHHY NiHII0 NPpUEAHYBaNN
A0 KaHloni kateTtepa. lNepea KOXHUM BUMIpIOBaAHHAM
npoBoAnan KanibpysaHHsa aatunka (Puc. 2).

Puc. 1. NonoxeHHsA KaTeTepa npu iHBasnBHOMY BuMiptoBaHHi AT: A — y BCA go TpombekTomii (uepes
acnipauiiHui kaTteTep); B — y CMA 3a TpoM6oM (uepe3 mikpokaTteTep); C - y BCA nicna TpombekTomii. CTpinkamm

BKa3aHe po3TalulyBaHHA ANCTallbHUX MiTOK KaTETepiB

A

Puc. 2. Kpusa 3anucy npu iHBasnBHOMY BUMiptoBaHHI AT: A — aucTanbHiwe

3a TpoMb y CMA; B - nepep Tpombom y BCA

http://theunj.org
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CratucTuyHMi aHanis

CTaTUCTUYHUIA aHani3 oTpUMMaHWX pe3ynbTaTiB
BMKOHaHO 3a AOMNOMOrol nakeTta nporpam «Statistica
7.0» (Statsoft Inc., CLUA). lnsa onMcoBOi CTaTUCTUKM
BUKOPUCTOBYBanu cepeHi 3HayeHHs (M) Ta cTaHAapTHI
BiaxuneHHs (SD) abo 95% posipunn iHTepBan (95%
AOI) ans KinbKicHMX napameTpiB. [epes BMKOHAHHSM
NOpPiBHAHb MepeBipsANN HOPMaNbHICTL po3noainy
napameTpiB y rpynax 3a gornomorot TecTty LWanipo-
Binka. Yci nepeBipeHi po3noginu He Manu CTaTUCTUYHO
3HayyLlWMx BiaXmneHb Big HopManbHoro (p>0,05), Tomy
3acToCOBYBasnM napaMeTpuyHi MeToan aHanisy. Ansa
NOPIBHAHHSA CepeAHiX Yy ABOX He3aNeXHuWxX rpynax
BUKOPUCTOBYBanu t-tect Benya, SKNN KOPUrye OLIHKY 3a
HEpPIBHOCTI ANCMEPCiN i pi3HOI KiNbKOCTI cCNoCTepexeHb
y rpynax. [ina nopiBHaHHSA napHux Bubipok (A0 Ta nicnsa
BTPYYaHHS B OAHMX | TMX CAMMUX NaLIEHTIB) 3aCTOCOBYBaIun
napHuii t-Tect CtbtogeHTa. CTaTUCTUYHOK 3HAYYLWiCTb
BBaxxanu npu p<0,05.

Pe3ynbTtaTtn

IHBa3nBHUI MOHiITOpUHT AT (Taba. 1) nokasas, WO
cepefHin AT (y BCA) no aocsirHeHHs penepdya3ii nig yac
TpoMmbekToMmii ctaHoBumB (113,9 £ 16,5) MM pT. CT., nicng
penepdysii - (103,6 £ 13,7) MM pT. CT. 3a AOMNOMOroOt0
napHoro t-tecTy BMABNAEHO CTAaTUCTUYHO 3HauyLly
pPi3HMUIO MiX UMMM nokasHukamm (t=2,31, p=0,03),
wo cBiauUnTb Npo 3HMXxXeHHa CAT nicnsa npoBeAeHHS
npoueaypu. Kpim toro, CAT y micui oknwsii (CMA-a)
ctaHoBuB (54,8 £ 9,7) MM pT. cT. MopiBHsAHHSA CAT y BCA
Ta Micui OKJI03ii BUSBUIIO iICTOTHO HUXYUIA TUCK B 30HiI
oKk Nto3ii K Ao, Tak i nicna penepdysii (p<0,001) (Puc. 3).

Ta6anys 1. IHBa3MBHe BUMiptoBaHHA AT, MM pT. CT.
(M £ SD)

rpyna Cncnx'-lliquuﬁ ﬂiaCT:J-'II_i'-IHMVI CAT

BCA-a 147,2 £ 18,0 97,2 £ 23,1 113,9 £ 16,5

BCA-n 140,8 £ 29,4 | 85,0+ 13,9 | 103,6 £ 13,7

CMA-g 66,0 £ 14,8 49,0 £ 12,2 54,8 £ 9,7
160

CepenHin apTepiansHHA THCK
(MM pT. CT.)
]
]

B BCA-a
Bl BCA-n
O CMA-p

Puc. 3. MNopiBHSAHHSA NOKA3HMKIB iHBAa3UBHOIO
apTepianbHOro TUCKY 3a NloKasi3aui€o BUMiprOBaHHS
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CepepaHin piseHb AT y BCA po penepdysii B
rpyni nauieHTiB i3 NOMIpHO BMPa3HMM HEBPOJIOTNIYHUM
aediymTtom (NIHSS<15 6anis, n=10) ctaHoBus (119,5 =
16,7) mm pT. cT. (95% AI - 108,7-130,3 MM pT. CT.), TOAi
K Y TPYnNi 3 TAXXKWUM HeBposioriyHmm gediumtom (NIHSS
>15 6anis, n=13) - (109,2 £ 14,1) MM pT. cT. (95% AI -
100,8-117,7 MM pT. CT.). Pi3Hnusa Mix rpynamm He 6yna
CTaTUCTUYHO 3Hauywomw (t=1,60, p=0,13).

Micna penepdysii CAT y BCA y rpyni 3 NIHSS <15
6anis ctaHosmB (107,8 = 11,7) MM pT. cT. (95% AOI -
99,9-115,7 Mm pT. cT.), Yy rpyni 3 NIHSS >15 6anis - (101,6
+ 14,1) mm pT. cT. (95% AI - 94,1-109,1 MM pT. CT.).
3a pe3ynbTataMu HepiBHOBapiaHTHOro t-tecty Benua
pi3HMUSA He byna cTaTUCTUYHO 3Hauvywoto (t=1,06, p=0,3).

CepepHili piBeHb AT y Mmicui okntosii B rpyni 3 NIHSS
<15 6anis ctaHoBuB (59,7 £ 4,7) MM pT. cT. (95% Al
- 56,3-63,1 MM pT. cT.), y rpyni 3 NIHSS >15 6anis -
(51,0 £ 10,9) MM pT. cT. (95% Al - 44,8-57,2 MM pT.
CT.). Pi3Hnusa 6yna ctatuctmyHo 3Havywotw (t=2,57, p
= 0,02), cepeaHs pi3Huusa — 8,62 MM pT. cT. (95% Al
- 1,48-15,77 MM pT. CT.), WO CBiAYMTb NPO BiporigHumn
3B'A30K MiX NIOKanbHMM piBHEM nepdys3ii Ta cTyneHem
HEBPOJIOTiYHOro ypaxeHHs (Puc. 4).

Mpwn nopiBHSIHHI NauieHTIB i3 BUpa3HuMn (ASPECTS
<7 6aniB, n=6) Ta nomipHumn (ASPECTS =8 6anis,
n=17) iwWeMiYHMMN 3MiHAMN HEe BUSBNEHO CTaTUCTMUYHO
3Hauvywmx BiaMiHHocTel 3a CAT y BCA Ao npoBeAeHHs
TpombekToMmii ((107,5 = 15,6) MM pT. cT. (95% AOI -
92,0-123,1 MM pT. cT.) i (117,0 £ 16,5) MM pT. cT. (95%
Al -108,5-125,5 mm pT. cT.), t=-1,30, p=0,22) Ta nicna
TpombekTomii ((101,2 £ 15,3) mm pT. cT. (95% Al -
85,6-116,8 MM pT. cT.) i (106,4 £ 13,4) MM pT. cT. (95%
Al - 99,4-113,4 mm pT. cT.), t=-0,68, p=0,51).

AHaniz CAT gucTanbHiwe 3a Mmicue okN3ii BUSBUB
CTaTUCTUYHO 3HauyLWy pPi3HWUIO: Yy Tpyni 3 BUPaA3HUMU
iweMiyHMMKN 3MiHamn piBeHb AT 6yB Huxuum ((44,3
+ 11,9) mm pT. cT. (95% AI - 32,6-56,0 MM pT. CT.))
NOPIBHSHO 3 rPynoto 3 NOMipHUMK 3MiHamK ((58,5 £ 5,4)
MM pT. cT. (95% Al - 55,6-61,4 MM pT. CcT.), t=-2,82,
p=0,03, i3 cepeaHboto pisHuuet 14,1 MM pT. cT. (95%
Al - 1,73-26,54 mm pT. CcT.)). Lle moxe BkasyBaTu Ha
BMJIUB 3MiH JIOKaNbHOi reMoAnHaMikKu AucCTanbHiwe 3a
Micue OKH03iT Ha PO3BUTOK iLLEMIYHMX 3MiH, Ta BUPA3HiLi
NOpYLEHHS KPOBOTOKY SIK YNHHUK TAXYOro illeMiyHoro
yLWwKoAXeHHS (PHc. 5).

TakoX yCTaHOB/EHO, WO cepeaHil piBeHb AT y BCA
no penepdysii nig yac Tpomb6ekTOMIi 6YB AELLO BULLUM Y
Naui€HTIB 3i CNPUATAMBUM (PYHKLIOHA/IbHUM pe3ynbTaToM
(MLWP 0-3 6ana, n=13) - (118,3 £ 15,9) MM pT. CT. (95%
Al - 108,9-127,7 MM pT. CcT.) nopiBHaHO 3 (110,7 £ 13,3)
MM pT. CT. (95% AI - 101,3-120,1 MM pT. CT.) y NauieHTIB
i3 HecnpuaTnmeum pesynbtatom (MLWP 4-6 6anis,
n=10), ane pi3HMUsa He 6yna CTaTUCTUYHO 3HAUYLOM
(t=-1,34, p=0,19).

Micnsa penepdysii CAT y BCA cyTTEBO He Biapi3HABCS
B ob6ox rpynax — (107,5 £ 13,1) mm pT. cT. (95% AI -
100,0-115,1 MM pT. cT.) y nauieHTiB i3 MLUP 0-3 6anu Ta
(101,7 £ 13,4) MM pT. cT. (95% AI - 92,6-110,8 MM pT.
CT.) y nauieHTis i3 MWP 4-6 6anis (t=-1,09, p=0,28),
pi3HMLS HE Aocarna piBHA CTaTUCTUYHOI 3HAYYLWOCTI.

PiBeHb CAT auctanbHiwe 3a Micue oknAw3ii
BUABMBCS 3HAYHO BULWMM Yy MNAUIEHTIB 3i CNpUATAMBUM
dyHKuUioHaneHUM pesynstatoMm — (59,2 £ 5,5) mMm pT.
CT. (95% Al - 55,6-62,8 MM pT. CT.) NopiBHAHO 3 (49,0
+ 11,1) MM pT. cT. (95% AI - 40,9-57,1 MM pT. CT.) ¥
nauieHTIB i3 HECNPUSTANMBMM pe3ynbTaToM. PisHuus 6yna
CTAaTUCTUYHO 3Hauywotw (t=-2,67, p=0,02), cepenHs
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pi3Hunus - 10,2 MM pT. cT. (95% AI - 1,92-18,54 mMm
pT. CT.), WO BKa3y€ Ha B3aEMO3B’'A30K MiX NOKalbHUM
nepdysiiHMM TUCKOM Ao penepdysii Ta KiHUEBUM
dYyHKUiOHaNbHUM CTaHOM nauieHTiB (Puc. 6).

YCTaHOBJEHO, WO A0 penepdya3ii nig yac TpoMbeKToMil
CAT He Bigpi3HsaBcs B nauieHTiB i3 I'T (n=7) Ta 6e3 I'T
(n=16). Y rpyni 3 I'T - (119,3 £ 11,9) MM pT. cT. (95%
Al - 106,86-131,72 MM pT. CT.), y rpyni 6e3 I'T - (112,7
+ 20,1) MM pT. cT. (95% AI - 102,23-123,14 MM pT.
cT., t=0,86, p=0,41), WO CBiAYNTL NPO BIACYTHICTb
BiAMIHHOCTEl 3a reMoAMHaMiYHUMW MOKA3HMKaAMKU A0
nposeaeHHs TpoMbeKTOoMil.

Micna TpombekTOMiT BUSABNEHO CTaTUCTUUHO
3Hauylwy pi3Huuto: y naudieHTiB i3 I'T CAT 6yB 3Ha4HO
BMWKUM - (114,4 £ 9,0) MM pT. cT. (95% AI - 104,53-
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124,33 MM pT. CcT.) nopiBHsHO 3 (100,4 £+ 13,4) MM pT.
cT. (95% AI - 91,04-109,84 M) y rpyni 6e3 I'T (t=2,93,
p=0,01, pi3HMusa cepegHix — 13,99 MM pT. CT., 95% AI
- 3,97-23,99 MM pT. cT.). OTXe, BULI NoKasHukn AT y
BCA nicna TpombekToMii acouitoBanncs 3 nigBULLEHUM
pu3nKOM po3BuUTKY I'T.

Anani3 CAT gucTanbHilwe 3a MicLe oKo3ii He BUSBUB
CTaTUCTUYHO 3Ha4yLWwmMX BigMiHHOCTEeN Mix rpynamum ((52,0
+ 7,4) MM pT. cT. (95% AI - 44,59-59,41 MM pT. CT.) Y
rpyni 3 Ti (55,1 £ 10,4) MM pT. cT. (95% AI - 49,24-
60,87 MM pT. cT.) Yy rpyni 6e3 I'T (t=-0,78, p=0,45)).
Lle Moxe cBig4YuTM NpoO Te, WO KJIIOYOBUM UYMHHUKOM
€ came piBeHb AT y BCA, BuMipsaHunit 6esnocepeaHbo
nicns BTpy4YaHHs, Wo Bigobpaxye BnauB penepdysii Ha
rematoeHuedaniyHmn 6ap’ep (Puc. 7).

CMA-n

B NIHSS> 15 Ganis

Puc. 4. [laHi iHBa3uBHUX BuUMiptoBaHb CAT y npokcnManbHux Bigainax BCA go ta nicnga
penepdysii (BCA-a i BCA-n BignosiaHo) Ta B CMA 3a micuem okntosii (CMA-a) y rpynax
i3 noMipHo BMpasHum (NIHSS <15 6anis) i Tsxkum (NIHSS >15 6anie) HEBpONOriYHUM

aediymTom

160
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BASPECTS =7 6d_'|i|1

CMA-n

W ASPECTS =8 Ganis

Puc. 5. ani iHBa3neHnx BuMiptoBaHb CAT y npokcumanbHux sigainax BCA go ta nicns
TpoMmbekTomii (BCA-g i BCA-n BignosiaHo) Ta B CMA 3a MicueMm okntosii (CMA-4) y rpynax i3
BupasHumum (ASPECTS <7 6aniB) Ta noMmipHummn (ASPECTS =8 6aniB) iweMiyHMMK 3MiHaMm

http://theunj.org



42

g8 B

——

—
——

VLT

"
o
o

L

AT, m

89 118311107

BCA-a BCA-n

B mLUIP0-3 Ganie

107,5/101,7

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

CMA-n

B MLLIP 4-6 Ganis

Puc. 6. [laHi iHBa3nBHMX BMMiptoBaHb CAT y npokcuManbHux Bigainax BCA go ta nicnsa
TpombekToMii (BCA-a i BCA-n BignoBiaHo) Ta B CMA 3a micueM oknwsii (CMA-a) y rpynax
3i cnpuatnuemum (MLLP 0-3 6anun) i Hecnpuatnnemm (MLLP 4-6 6aniB) pyHKUIOHaNbHUM

pe3ynbTaToM
140
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40
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]
BCA-a BCA-n CMA-A
W 3 remoparivyHor TpaHOhOPMaLLIERD B Oe3 remopariuHol Tpadchopmari

Puc. 7. NaHi iHBa3nBHUX BUMiptoBaHb CAT y npokcmManbHux Bigainax BCA po ta nicns
TpoMmbekTomii (BCA-g i BCA-n BignosiaHo) Ta B CMA 3a Micuem okntosii (CMA-4) y rpynax i3

remopariyHow TpaHcdopmauieto i 6e3 Hei

O6roBopeHHsn

He3BaxatounM Ha 3HAYHUN Nporpec y iKyBaHHI
I metoaom MTE, ponb noKanbHOI reMoAMHaMiku B
30Hi AMCTanbHOI rinonepdysii HeAOCTaTHLO BUMBYEHO.
BinbwicTe gocniaxeHb 06MeXyHTbCSA CUCTEMHUMMU
HeiHBa3MBHUMWN BUMIpHOBAHHAMK AT, WO MOXe He
BigobpaxaTn peanbHuUin nepdys3iMtHUN TUCK Yy 3OHI
neHymbpwu B Micui oknto3ii [15]. IHBa3nBHe BMMipOBaHHSA
CAT i ouiHka napamMeTpiB reMoguHaMikKu, BUMIPSHUX Y
pi3HMX BigAinax BHYTPilLHbOYEPENHMNX Ta no3ayepenHnx
apTepiii, nae ponaTkoBy O6'eKTMBHY iHGoOpMauito npo
Be/INYMHY uLepebpanbHoro nepdysiHoOro TUCKy nig
Yyac eHAOBAaCKYNSAPHUX HENPOPEeHTreHOXipypriyHmnx
BTpy4YaHb [16].

HepaBHi ekcnepuMeHTanbHi 4OCNIAXEHHS NoKa3anu,
Wo BUMiptoBaHHSa AT y CcyAuHaX, po3TalwoBaHUX

http://theunj.org

ANCTanbHiWwe Big OKNO3ii, TOYHIiWeE OUiIHIE MicueBy
nepdysito Ta MOXe BUABUTWU 3HAYHi FPAAIEHTUN TUCKY,
NpMXOBaHi Npu CUCTEMHUX BUMiptoBaHHAX [9]. Lle mae
BaXKJIMBE 3HAYEHHS, OCKIiNIbKWN aAeKBaTHUIN Nepdy3iiHN
TUCK Yy 30Hi PU3NKY YNOBiNbHIOE 36iNblEHHSA 30HU
iHpapKTy 1 NIATPUMYE KUTTE3AATHICTb HENPOHIB Y 30HI
neHymbpu [17]. Kpim Toro, nopyweHHs uepebpanbHoi
aBToperynsuii remogmHamikm npu 'l moxe npussoanTmn
[0 TOro, Wo siokasibHUM AT He KOpestoe 3i 3HaYEeHHSAMH,
BUMIPpSAIHUMU HEiIHBa3MBHUMW MeToLaMW.

ABTOperynsuis MO3KOBOro KpOBOTOKY, LLO 3a3BMUYai
yTpuMye cTabinbHy uepebpanbHy nepdysito B Aiana3oHi
CAT 50-150 MM pT. CT., B yMOBax rocTtpoi iwemii
BTpayae edpeKTUBHICTb, 0COHBNNBO 3a HaAsABHOCTI
BMpa3HOI CUCTEMHOI rinoTeHsii M rineptensii [18].
CTaH konatepanbHOro Kposoobiry € BaxnvmBum
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MoandikaToOpoM remMoanHaMikm 3a piBHeM Tpomb603y.
[Jobpe po3BWHEHI KonaTepani MOXyTb MNiATPUMYyBaTKH
BULWNIA Nepdy3iiHMN TUCK Y AUCTaANIbHUX CyAMHaX i,
BiAMNOBIAHO, 3MEHLWYBaTKU PO3MIp iWeMiyHOoro sapa, LWo
nNiATBEPAXYOTb CNOCTEPEXEHHS, B AKWUX Maui€eHTM 3
KpaluM KonaTtepanbHMM CTaTyCOM Mann MeHLWuih 06'em
iHbapKTy Ta Kpawun dyHKUioHanbHUI pe3ynbTaT [19].
OfHak AaHi npo npsMi iHBasWBHI BUMIpOBaHHS B 30Hi
OKJ03iT 06MeXeHi yepes TeXHiYHI CK1aAHOLLi Ta pU3UKK,
noB’si3aHi 3 AoAaTKOBUMM MaHinynsuisMu nig yac MTE.
MepLwi KNiHiYHI cepii 4eMOHCTPYIOTh, WO Taka MeToankKa
€ 3[iINCHEeHHOI Ta 6e3meyYyHOol 3a YMOBM BigMoOBiAHOIO
obnagHaHHSA W AOCBiAY KOMaHAM, @ TaKOX MOXe Aatu
UiHHY iHopMauito Ans Bubopy iHANBIAYaNnbHUX CTpaTerii
KoHTposto AT nmig yac i nicna BTpy4daHHs [20].

BenuuuHa AT gucTanbHiwe 3a Micue OKJI3ii MoXe
BM3HAYaTMCA He nuwe ePeKTUBHICTIO KonaTepanbHOro
KPOBOTOKY, @ ¥ CTyneHeM NpoxiAHOCTi TpoMby, 30kpema
3a/IMLWKOBUM NPOCBITOM @ab0 MOro MOPUCTICTIO. Y HalLIOMy
AOCNiAXEHHI He npoBeAeHO OouiHKy nepdysii Kpi3b
TpoMb6 3a gonomorot nepdysinHoi KT 4ym KOHTpacTHOI
aHriorpadii. ToMy oTpuMaHi NoKasHMKK cnig posrnsaaTu
K CYMapHUI pe3ynbTaT BM/JIMBY KonaTepanbHOro
KpoB0OOb6iry Ta MOX/MBOro 3asuWKOBOr0 TOKY KPpOBI
Kpi3b TPOM6, WO € OOMEXEHHAM LbOro AOC/IAXEHHSA Ta
noTpebye noaanblLOro BUBYEHHS B 6inbwmx poboTax.

3rigHO 3 KJTACUYHUMU YABJIEHHSAMW Mpo Tpiaay
KywwnHra npu BupasHin iwemii Ta nNigBULEHHI
BHYTPIiLLHbOYEPENHOr0 TUCKY OYiKYETHLCS KOMMNEHcaToOpHe
nigBULLEHHSA cucTeMHoro AT. Y HawoMy AOCAIAXEHHI,
HaBnakKu, y Naui€eHTiB i3 BUpa3HMMMN ilLEMIYHUMU 3MiHAMWN
abo HecnpuaTnnemM dYHKUIOHANbHUM pe3ynbTaToM
CAT y 30Hi aucTtanbHoi rinonepdysii 6yB HMXYUM.
HeBianoBigHiCTb AaHMX MoXxe 6yTW 3yMOBJieHa TUM,
wo CAT y Micuyi okno3ii BU3HAYAETbCA He nmwe
piBHEM CUCTEMHOI rinepTeHsii, a Hacamnepes CTaHOM
KonaTepasibHOro KpoBoobiry 1 npoxigHicTio Tpomby.
HepoctaTHiCTb kKonaTtepanen Npu MacuBHIn iweMii
NPM3BOAUTb A0 3HAYHOINO 3HUXEHHS AUCTANbHOro
nepdysinHOro TUCKY, HaBiTb AKLWO CUCTEMHUN AT
nigsnweHunin. OkpiMm Toro, Tpiaga KywwuHra 3assuuamn
peanizyeTbCs Ha Mi3HIWKX CTaAiax TSXKOro Habpsky
MO3KY Ta He 3aBXAW BUSABNAETLCH B rOCTPUMA nepioj
ilueMiyHoro iHCynbTy.

Bucokuit pieeHb AT y nocTtpenepdysiiHuin nepiog
Moxe 6yTn nos’A3aHnil i3 6iNbWNM PU3MKOM PO3BUTKY
I'T. NigBuweHHs cucTtoniyHoro AT, ocobnmBo B nepui
24 roa nicns eHAOBACKYNSAPHOro BTPy4YaHHS, MOXe
NPU3BECTU A0 NosiBM rinepnepdy3inHNX CTaHiB, KOn
MOpYLWEHHS UiNnicHOCTI remaToeHuedaniyHoro 6ap’epa
CNPUYNHSE KPOBOBUNMUB B ilLEMi30BaHY TKaHWHY.
[esiki aBTOpn 3a3HayaloTb, WO He nuwe abCcontoTHI
3Ha4YeHHs TUCKY, a i Noro BapiabenbHiCTb BigirpatoTb
BaXMBYy ponb y natoreHesi I'T [12]. MNigBuweHHA AT
nicns penepdysii Moxe 6yTM Sk KOMNEHCaTOPHO
peakui€to AN NiATPUMKM KPOBOMOCTa4YaHHA neHymbpu,
TakK i MapkepoM TSXKOro naTonoriyHoro npokuecy,
WO CYNpOBOAXYETbCA MOPYLWEHHAMU aBTOperynauii
MO3KOBOr0 KpPOBOTOKY. Y AeAKUX BuUNagkax piski
kKonmBaHHa AT abo TpuBana rinepTeH3isds MOXYTb
CMPUYNHATN MeXaHiyHe YLKOAXXEHHS CYAMHHOI CTiHKW
Ta 3MeHLWYyBaTK aAre3mBHi BACTUBOCTI eHAoTeMiallbHUX
KNiTUH, Wo niaBuwye pusuk I'T [21]. IHauBiayanbHi
0CcobMBOCTI, Taki Ik HasiBHICTb B aHaMHe3i rinepToHiIYHOI
XBOpOo6M abo 3HUXKEHHS eNacTUYHOCTI CYAUH, MOXYTb
BMNAMBATK Ha Te, 9K AT nicng TpombekToMii cnpuymHae I'T.
YacTe NiABULLEHHS TUCKY NPU3BOAUTL A0 CTPYKTYPHUX
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3MiH Yy CYAWHHI CUCTEMI, WO 3HUXYE 34aTHICTb CyaAWH
agantyBaTucsa Ao penepdysii, 36inbwyrUn iXHIO
CNPUNHATAMBICTb A0 YWKOAXEHb NpU rinepnepdysii [22].

OTxe, nigBuweHun piseHb AT Ta MOro 3HayHa
BapiabenbHiCTb Yy nepioa nicnsa penepdysii, iMOBipHO,
€ BaX/IMBMMU YUHHUKAMU PpU3UKY pO3BUTKY [T, wo
niaTBEPAXEHO i B HawoMy gocniaxeHHi (p<0,05). Xoua
ANS NOPiBHSAHb MiX FpynamMm 3acTocoByBanu t-tect Benua,
AKWUN KOPEKTHO BPaxOBYE HEPIBHICTb YMCENbHOCTEN i
Avcnepcin, iHTepnpeTawito OTpMMaHUxX pe3ynbTaTiB cnij
3piicHIOBaTK 3 obepexHicTio. Lle noB’a3aHO 3 BiAHOCHO
Masnol KinbKicTo nauieHTiB y nigrpyni 3 ASPECTS
<7 6anis (n=6), wWo Moxe obMexyBaTh CTAaTUCTUYHY
MOTYXHICTb aHanily. AHasoriyHa cuTyauia 3 rpynoto
nauienTis i3 'T (n=7), mana Bubipka TakoX Moxe
BMIMBATM Ha HaAiMHICTb BUCHOBKIB.

BapTa yBaru BusiBNe€Ha 3aKOHOMIpHICTb — BULWMUN
AT y Micui oknw3ii NnoB’'A3aHMN 3i CNPUSTIANBUM
¢dYHKUiOHaNbHUM pe3ynbTaToM, TOAi K HaAMipHe
niasuweHHs AT y BCA nicns penepdysii acouiioBaHe
3 po3BuTkoM ['T. Taka noaBinHa ponb AT cBiAYNTDL
npo ckfaaHy naTodisionorito: NnomMipHo NiaABULWEHWNI
JNIOKanNbHWUA TUCK A0 penepdysii NiaTpUMye konatepanbHUn
KPOBOObIr i XUTTE3AATHICTb NEHYM6pU, TOAI IK HaAMipHe
NiABULWEHHSA CUCTEMHOrO TUCKY MiCNs BiAHOBNEHHSA
KPOBOTOKY MOXe MpuU3BEeCTM A0 rinepnepdysii,
nopyLeHHs rematoeHuedaniyHoro 6ap’epa i BTOpMHHOIO
kpoBoBunuBy. OTxe, HeobXiaHWI 36anaHcoBaHWi
KOHTponb AT nig yac i nicns TpoMbeKkToMii 3 ypaxyBaHHSM
iHAMBiAyanbHMX ocobnmnBOCTEN KONaTepanbHOro pesepsy
Ta CTaHy pe4yoBUHM MO3Ky [23].

Xoua niasumiLeHnin AT € NOLUMPEHMM SBULLLEM Y BUNAAKY
'II, A0ro NpoOrHOCTUYHE 3HAYEHHS HeJ0CTaTHbO BUBYEHO.
He 3po3yMino, um € nigBmweHHs AT 6e3nocepefHboto
NMPUYNHOK BUHUKHEHHS [T, UM BOHO BiJOBpaXy€E TAXKKICTb
illeMiYHOro ypa>keHHs Ta MnopyleHHsa aBToperynsauii
KpPOBOTOKY. Lia HeBM3HaueHicTb NnoTpebye npoBeaeHHS
aocnigxeHb 3MiH AT nig yac i nicna TpombekToMIi
Ta iXHbOro B3aemMo3B’a3ky 3 'T. CyyacHi meTOoAMKM
3MiHMAW NapagurMy NikyBaHHA FOCTPOro iHCYynbTy 1
MOXYTb BBa)XaTWUCS YACTUHOI 3BUYAWHOT MeAMYHOI
A0MOMOrK, ane 3anuwarTbCs NMMTaHHA WOoA0 HaNKpaLLoro
reMoaguHaMiyHoOro BegeHHs nauieHTis 3 I [24]. Po3BuTok
LUMX HanNpsMiB CNpUSITUME NEPCOHI(DiKOBAHOMY KOHTPOJIO
AT B iHTEpBEHLUINHIA HENPOXipYPrii, 3HWXKEHHIO YacTOTH
YCKNaAHEeHb i noninweHHo GYHKLiOHaNbHNX pe3ynbTaTiB
nauienTiB i3 NI

BUCHOBKM

1. YcTaHOBNEeHO B3a€EMO3B'A3KM MiX piBHEM
cepeAHbOro apTepianbHOro TUCKY, BUMIPAHOro
iHBa3MBHMM MeTOAOM Yy BHYTPilUHbOYEPENHUX apTepiax
Ha pi3HMX eTanax MexaHi4yHoi TpombekToMii npu
roOCTpOMY ilIEMiIYHOMY iHCYNbTi, | TAXKICTIO Ta 06’'eMOM
iHCYNnbTy, PO3BUTKOM remMopariyHoi TpaHcdopmauii,
dYyHKUIOHaNbHUM pe3ynbTaToM.

2. OTpvMMaHi HaMu AaHi ceig4aTb NPO BaXJMBICTb
BMBYEHHS JIOKaNIbHOI reMOAMHAaMIKKN A9 NPOrHO3yBaHHSA
pe3ynbTaTiB JliKyBaHHSA rOCTPOro illeMiYHOro iHCy/bTy Ta
AOCNiAXEHHS NepCcoHidikoBaHUX cTpaTerii KOHTPOO
apTepianbHOro TUCKY Mif Yyac TpoMbBeKTOMii Ta B paHHin
nicnsonepauinHui nepioa.

Po3kpurta indpopmauii

KoH@nikT iHTEpeciB

ABTOpPW 3asBNSAOTb NPO BIACYTHICTb KOHMNIKTY
iHTepeciB.
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ETnyHi Hopmn

Yci npoueaypu, BUKOHaHI nmauieHTam nig 4ac
AOoCnigXeHHs, BiAMNOBIiAATb €TUYHUM CTaHAapTaMm
iHCTUTYUINHOro Ta HauioHasIbHOro KOMITETIB 3 eTUKM,
lenbciHCbKi aeknapauii 1964 poky Ta ii ni3HIiWKUM
rnonpaskam abo aHanOriyHMM eTUYHUM CTaHAapTaM.

IHgopmoBaHa 3roaa

Bia KOXHOro nauieHTa oTpuMMaHo iHpoOpMOBaHy
3roay.

®DiHaHCyBaHHSs

JocnigXXeHHs He Masio CNOHCOPCHLKOT NiIATPUMKMU.
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Objective: To evaluate the long-term implant-related complications following
anterior-only stabilization of traumatic thoracolumbar injuries and to identify
structural and radiological patterns associated with construct failure.

Materials and methods: A retrospective multicenter study was conducted
at two neurosurgical institutions (Kyiv, Ukraine; Lahore, Pakistan) between
2000 and 2023. Sixteen patients who underwent anterior stabilization at
T11-L2 and developed mechanical complications =5 years postoperatively
were included. Radiographic analysis (CT, X-ray) assessed signs of construct
instability, segmental kyphosis (modified Cobb method), global sagittal balance
(SVA), and bone mineral density (Hounsfield units, HU). Neurological status
was graded using the ASIA scale; pain was assessed via VAS. A complication
severity score was developed based on the type of implant failure. Statistical
analysis was performed using R version 4.0.5.

Results: The most frequent complications were screw-related failures (87.5%),
plate migration (68.8%), and cage subsidence/displacement (31.3%). A direct
correlation was observed between the severity of structural failure and
kyphotic deformity: the median Cobb angles for high-severity cases reached
57°. Global sagittal imbalance (SVA>50 mm) was present in 31.3% of patients,
primarily among those with the most severe failures. Neurological decline
occurred in 25% of cases, exclusively in the presence of marked kyphosis or
implant migration. A bone density < 135 HU was associated with a higher risk
of earlier complication onset (HR = 2.83; p = 0.068). Pain intensity showed
only a weak correlation with structural deformity.

Conclusions: Anterior-only stabilization at the thoracolumbar junction
provides effective decompression and anterior column support but carries
a risk of delayed mechanical complications, particularly in the absence of
posterior reinforcement. The cantilever effect remains a key biomechanical
vulnerability. Patients with HU < 135 should be considered at an elevated
risk. A tailored surgical strategy, meticulous implant positioning, and long-
term radiological surveillance are critical. In cases with poor bone quality or
suspected PLC injury, posterior stabilization may offer superior long-term
outcomes.

Keywords: thoracolumbar junction; anterior stabilization; implant-related
complications; cage subsidence; segmental kyphosis; bone mineral density;
cantilever effect

Introduction

approach are now widely considered viable strategies,

Surgical treatment of thoracolumbar junction
injuries is influenced by a broad spectrum of factors,
including fracture morphology, neurological status,
patient-specific anatomical conditions, and surgeon
preference [1, 2]. The primary objective in managing
such injuries is to achieve effective decompression of
neural elements while restoring or maintaining spinal
stability and alignment, ideally with the minimal number
of segments involved in fixation [3].

Advancements in surgical techniques and implant
technology have enabled the reliable use of short-
segment stabilization using either anterior or posterior
approaches. Single-stage procedures through either

offering a compromise between stability, invasiveness,
and decompression efficacy [4].

The thoracolumbar junction is considered a
biomechanically vulnerable region due to transitional
loading characteristics, making it a frequent site of
traumatic injury [5]. The optimal choice of surgical
approach in this region remains debated, primarily
centered on two competing principles of spinal trauma
surgery [6].

The first advocates for decompression from the
side of the injury—typically via an anterior approach—
allowing direct removal of bone fragments and
reconstruction of anterior column integrity through

Copyright © 2025 Oleksii S. Nekhlopochyn, Muhammad Jehanzeb, Vadim V. Verbov
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partial corpectomy, interbody cage placement, and
anterior plating [7]. The second favors posterior
approaches, which offer biomechanical advantages, safer
access, and the potential for indirect decompression with
lower complication rates [8, 9]. Posterior transpedicular
instrumentation is widely accepted and broadly utilized
due to its reproducibility and favorable risk profile [10].

As with any spinal instrumentation procedure,
thoracolumbar stabilization carries the risk of
complications. These may be influenced by injury
characteristics, implant selection, surgical technique,
and patient factors. While posterior fixation techniques
and their long-term outcomes especially regarding
construct failure, hardware fatigue, pseudarthrosis, and
alignment loss have been extensively studied, data on
implant-related complications following anterior-only
stabilization remain scarce [11].

Given the increasing use of anterior-only constructs
in select cases, understanding the nature and long-term
risks of this approach is critical. Delayed mechanical
failure, although less frequent than early complications,
may be more challenging to manage and often requires
greater surgical expertise than primary fixation [12].

The aim of this study was to evaluate the long-term
implant-related complications following anterior-only
stabilization of traumatic thoracolumbar injuries and to
identify structural and radiological patterns associated
with construct failure.

Materials and Methods

Study design and setting

This was a multicenter retrospective observational
study conducted between 2000 and 2023. Clinical and
radiological data were obtained from two centers: the
State Institution "Romodanov Institute of Neurosurgery,
National Academy of Medical Sciences of Ukraine” (Kyiv,
Ukraine) and the Punjab Institute of Neurosciences
(Lahore, Pakistan). The study focused on long-term
mechanical complications following anterior-only
stabilization of thoracolumbar junction trauma. All patients
provided informed consent for the processing of their data
in compliance with institutional and ethical requirements.

Eligibility criteria

Inclusion criteria

. History of thoracolumbar junction trauma (T11-
L2) surgically treated via a ventrolateral approach with
anterior-only stabilization;

e Availability of adequate clinical and surgical
records to assess injury characteristics and treatment
parameters;

e Age 218 years at the time of surgery;

. Minimum interval of 5 years between the index
surgery and the documented complication;

. Presence of follow-up imaging (radiographs
and/or CT) sufficient to assess mechanical construct
failure.

While preoperative and early postoperative imaging
were desirable for comparative assessment, they were
not a strict requirement to preserve the inclusion of
cases with long-term follow-up.

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

Exclusion criteria

. Documented infectious or inflammatory
complications in the postoperative period;

e Any reoperation or revision at the index level
prior to the complication being analyzed;

. Presence of malignant disease or any severe
decompensated systemic pathology;

. Severe osteoporosis (HU < 80);

. Cognitive, psychiatric, or behavioral disorders
precluding clinical follow-up or valid data interpretation.

Endpoints

The primary endpoint was the identification and
classification of long-term implant-related complications
following anterior-only stabilization of thoracolumbar
junction injuries. Secondary endpoints included the
evaluation of associated deformities (sagittal and
coronal), changes in neurological status, and subjective
pain intensity.

Imaging protocol and measurement techniques

All imaging data were evaluated using RadiAnt
DICOM Viewer (Medixant, Poland; version 2025.1, license
no. 193060A6).

Segmental deformity

Segmental sagittal kyphosis was assessed using a
modified Cobb method, measured between the superior
endplate of the vertebra above and the inferior endplate
of the vertebra below the instrumented segment
[13]. Deformity severity was graded as follows: <10°
- normal/compensated; 11-20° - mild; 21-30° -
moderate; 31-40° - severe; 40° > marked [14].

Global sagittal alignment

The sagittal vertical axis (SVA) was measured as
the horizontal distance between a vertical line dropped
from the center of the C7 vertebral body and the
posterosuperior corner of the S1 body. An SVA <50 mm
was defined as normal; values >50 mm were interpreted
as sagittal imbalance [15].

Bone density assessment

Trabecular bone mineral density was estimated using
HU values from native CT scans. An elliptical (region of
interest) ROI was placed in the anterior two-thirds of
the trabecular part of the L3 vertebral body, avoiding
cortical bone. Classification was based on Pickhardt et
al. (2011): HU >135 - normal bone density; HU 110-135
- osteopenia; HU <110 - osteoporosis [16].

Patients with HU <80 were excluded due to the high
risk of confounding biomechanical instability [17].

Functional and clinical parameters

Neurological function was assessed using the ASIA
Impairment Scale [18]. Fractures were classified using
the AOSpine Thoracolumbar Injury Classification System
[19]. Pain intensity was recorded using a standard
10-point Visual Analog Scale (VAS) [20].

Statistical analysis

All statistical computations were performed using
R version 4.0.5 (R Core Team, 2021) in RStudio version
1.4.1106 (Posit Team, 2025). Continuous variables were
summarized as medians with interquartile ranges (IQR).
Categorical variables were presented as frequencies
and percentages. Between-group comparisons were
conducted using the Mann-Whitney U test or Fisher’s
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exact test, as appropriate. Time-to-failure analysis
was performed using the Kaplan-Meier method, with
the log-rank test applied for group comparisons. Cox
proportional hazards regression was used to estimate
hazard ratios (HR) and 95% confidence intervals
(CI) for complication-free survival in relation to
bone density.

Results

Patient characteristics

Following initial screening, 27 cases met the search
criteria. Of these, 11 were excluded from further analysis
due to factors that precluded objective long-term
evaluation. Specifically, reasons for exclusion included:

47

improper implant positioning and/or revision surgery
prior to the identified complication (n = 3), postoperative
infection (n = 2), confirmed oncological pathology (n = 1),
decompensated systemic conditions including diabetes
mellitus (n = 2), and severe osteoporosis (n = 3).

As a result, 16 patients were included in the final
analysis. The mean age at the time of complication
diagnosis was 44.6 years (95% CI: 39.7-49.6), and the
male-to-female ratio was 1.7:1. A detailed breakdown
of the cohort’s demographic and clinical characteristics
is provided in Table 1.

To better illustrate the clinical and radiological
profiles of the complications described below, selected
representative clinical cases are presented.

Table 1. Baseline characteristics of the study population (n = 16)

Parameter Value (95% CI / range)
Sex
- Male 62.5% (35.4-84.8%)
- Female 37.5% (15.2-64.6%)

Age at complication diagnosis (yrs)

45.5 (95% CI: 39-49); range 27-62

Age at injury (yrs)

37.5 (95% CI: 29-41); range 19-47

Interval to complication (yrs)

9.45 (95% CI: 6.8-11); range 5.2-19.4

Mechanism of injury

- Fall

50% (24.7-75.3%)

- Road traffic accident

37.5% (15.2-64.6%)

- Sports-related

12.5% (1.6-38.3%)

Fracture level

- T11 12.5% (1.6-38.3%)
- T12 31.2% (11.0-58.7%)
-1 37.5% (15.2-64.6%)
- L2 18.8% (4.0-45.6%)

Fracture type (AOSpine)

- A4 68.8% (41.3-89.0%)
- B2 12.5% (1.6-38.3%)
-C 18.8% (4.0-45.6%)

Neurological status (ASIA)

-C 6.2% (0.2-30.2%)
-D 37.5% (15.2-64.6%)
-E 56.2% (29.9-80.2%)

Bone mineral density (HU)

- HU = 135 (median HU)

56.2%; 172 HU (95% CI: 141-184)

- HU < 135 (median HU)

43.8%; 121 HU (95% CI: 114-123)
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Clinical case 1

Patient K., a 19-year-old female, sustained a
thoracolumbar injury in a motor vehicle accident.
Computed tomography (CT) imaging confirmed a burst
fracture of the L1 vertebral body with minor retropulsion
of bone fragments into the spinal canal. The patient
exhibited no neurological deficit (ASIA grade E). Surgical
management consisted of partial corpectomy via a
ventrolateral approach, placement of a titanium mesh
cage for anterior column support, and stabilization using
an anterior plate fixed to the T12 and L2 vertebral bodies
with screws.

Following rehabilitation, the patient returned to full
physical activity. Five years postoperatively, she began
to report intermittent low back pain following physical
exertion, which did not require analgesic therapy. At
7.3 years postoperatively, she developed new-onset
epigastric pain. After excluding visceral causes, CT of
the thoracic and lumbar spine was performed.

CT imaging revealed complete loosening and
extraction of all fixation screws, along with dislocation of
the anterior plate (Fig. 1 A, B, D). The migrated screws
were found in direct proximity to the abdominal aorta,
with one causing localized indentation of the vessel wall
(Fig. 1E). A pronounced segmental kyphotic deformity
at the instrumented level was noted, with a bisegmental
Cobb angle between T12 and L2 measuring 39.8°.
However, overall sagittal alignment was preserved,
presumably due to compensatory lumbar hyperlordosis.
No segmental or global coronal deformity was observed

Fig. 1. Multiplanar CT reconstructions in Patient K.
: 3D posterior oblique view of the thoracolumbar junction;
: anterior 3D reconstruction;
: anteroposterior scout view;
: isolated 3D view of the displaced instrumentation;

: axial view showing displaced screws in close contact with the abdominal aorta (highlighted in red)

moOm>
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(Fig. 1B, C). Bone mineral density (BMD) was measured
at 192.26 HU (SD 43.82). On clinical examination, the
patient remained neurologically intact. Pain intensity was
3 out of 10 on the visual analog scale (VAS).

Revision surgery was planned, including removal of
the anterior implant and screws, followed by posterior
transpedicular stabilization. Due to the high risk of
intraoperative complications, particularly related to
screw proximity to the aorta, vascular surgical backup
was scheduled. However, the patient deferred the
procedure indefinitely due to family circumstances.

Clinical case 2

Patient H. underwent anterior stabilization of a
thoracolumbar fracture at the age of 16 in 2009. Eleven
years after the initial surgery, she presented with
progressive spinal deformity and chronic lower back pain.

Radiographic and CT assessment revealed implant
failure, anterior construct loosening, and severe
kyphotic deformity. The measured Cobb angle was 69°,
accompanied by global sagittal imbalance (increased
SVA) and segmental instability (Fig. 2).

The patient underwent revision surgery via a
posterior-only approach. The procedure involved
posterior instrumentation with pedicle screws, vertebral
body resection, cage placement, and posterior column
osteotomy for correction of the deformity. Anterior
implants were not revised. Postoperative imaging
confirmed restoration of sagittal alignment and
segmental stability (Fig. 3).
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Fig. 2. Imaging findings in Patient H. prior to revision surgery.
A: 3D lateral reconstruction;
B: lateral scout view;
C: anteroposterior scout view;
D: axial view showing cage subsidence and anterior column failure.

Fig. 3. Postoperative imaging following posterior revision in Patient H.
A and B: 3D lateral reconstructions from left and right sides;
C and D: scout views (anteroposterior and lateral);
E: midsagittal CT reconstruction demonstrating correction of segmental alignment.
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Complication analysis and classification

To facilitate a detailed assessment of complication
patterns and potential causative factors, all confirmed
implant-related abnormalities were categorized into the
following groups:

. structural complications involving the implanted
construct;

e local and global spinal alignment disturbances,
with a focus on the operated segment;

e neurological deterioration and pain-related
clinical manifestations.

Statistical analysis of the recorded complications
revealed the following findings.

Screw-related failures represented the most
prevalent complication group, occurring in 87.5% of
cases. Among these, screw fragmentation was
documented in 6 patients (37.5%), while extraction
of visually intact screws was observed in 9 patients
(56.3%). Notably, screw fragmentation was accompanied
by screw migration in 83.3% of cases. Only one patient
demonstrated an intracorporeal screw fracture without
displacement. A combined failure pattern was observed
in a single patient, where two screws were fragmented
and the remaining two were displaced without structural
failure.

Plate-related complications were also present:
structural failure (fracture) of the anterior plate was

Intersechon size
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= Scraw extraction |
— Screw fragmantation * |
== Cage migration L] -
— Plate fragmentation
Sel size

2 2

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

identified in 18.8% of cases, and plate migration in
68.8% (11 patients). In 12.5% of cases (n = 2), a specific
failure mode was observed, where the anterior plate had
lost its stabilizing function due to screw failure. Still, it
remained in its anatomical position, maintaining contact
along the vertebral bodies, without frank migration.

Cage migration, representing the most severe form
of anterior construct failure, was identified in 31.3%
of cases. In the remaining patients (n = 11), the cage
remained within the vertebral body but progressive
endplate subsidence and segmental kyphosis were
noted. These findings suggest structural weakening
of the anterior support zone without gross implant
displacement. The frequency and overlap of all implant-
related failure types are presented in Fig. 4.

Severity scoring of implant-related
complications

To provide a standardized framework for evaluating
the clinical relevance of implant-related complications, a
custom complication severity score was developed. This
scale was based on a combination of radiographically
confirmed indicators of construct instability. Each
complication type was assigned a weighted score
reflecting its presumed clinical impact and potential for
functional deterioration. These scores were used for
subgroup comparisons and correlation analysis with bone
mineral density, neurological status, and pain intensity.

mln
|

L & =

9

Complication

Fig. 4. Overlap and frequency of implant-associated failure modes (UpSet plot)

Table 2. Scoring matrix for implant-related complication severity based on combinations of structural failure

Primary complication
4 In‘:tl:v(::\:‘bipnation mi‘g::agteion mizlraatteion misgcrraet‘?:)n fragnr:lear:::ation fragicer:::l;tion Score

Cage migration v v v - - 5
Plate migration X v v - - 4
Screw migration X X v - - 3
Plate fragmentation X x X v - 2
Screw fragmentation X X X X v 1
Notes. v - feature present; X - feature absent; — - presence does not affect score
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Segmental sagittal deformity and structural
failure

The second group of complications analyzed in
this study included secondary deformities within the
previously operated spinal segment. The most common
manifestation was segmental sagittal kyphosis,
observed in 12 patients (75%). Given the biomechanical
characteristics of the thoracolumbar junction, all cases
were classified as kyphotic deformities.

When analyzing the relationship between implant
failure patterns and segmental deformity, the following
trends were noted:

. Cage migration (score 5) was associated with
sagittal deformity in 100% of cases;

e Anterior plate migration (score 4) led to
kyphotic deformity in 83.3% of cases;

. Lower-grade structural failures (scores 3, 2, and
1) demonstrated segmental kyphosis in 50%, 50%, and
0% of cases, respectively.

Due to methodological constraints, it was not feasible
to precisely compare the degree of kyphotic deformity
with early postoperative alignment. Nonetheless, the
available data allowed for a descriptive assessment
of actual segmental deformity and its relationship to
implant failure characteristics.

Quantitative analysis of the bisegmental Cobb
angle revealed a linear increase in deformity severity
in relation to complication score. The most pronounced
deformities were recorded in patients with scores of 4
and 5, with median angles of 34° (IQR: 32-40°) and
57° (IQR: 48-69°), respectively. In contrast, an isolated
intracorporeal screw fracture without displacement
(score 1) did not result in significant sagittal collapse —
the angle measured 8°, corresponding to a compensated
or minimal deformity.

These findings suggest a direct relationship between
the structural severity of implant-related failure and
the degree of posttraumatic segmental kyphosis. The
association is visualized in Fig. 5.

Global sagittal balance and its association with
implant failure severity

The influence of implant-related complications
on global sagittal alignment was of particular clinical
interest. Despite the presence of substantial local
segmental kyphotic deformity in the majority of patients,
analysis showed that signs of global sagittal imbalance,
as defined by the sagittal vertical axis (SVA), were
present in only 31.3% of cases.

Importantly, sagittal imbalance was found almost
exclusively in patients with the most severe implant-
related failures—those assigned a complication severity
score of 5. Only one case of sagittal imbalance occurred
in a patient with a score of 4. No signs of global
malalignment were observed in patients with lower
complication scores.

Several factors may explain this observation:

. First, the most extreme angular deformities
were documented in patients with 5-point complications,
potentially exceeding the spine’s capacity for sagittal
compensation.

. Second, the nature and progression of the
deformity appear to differ based on the type of structural
failure. For example, cage migration may lead to rapid
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loss of anterior support and more abrupt segmental
kyphosis. In contrast, plate migration—in cases where
interbody support remains intact—may result in slower
progression, allowing more time for the development of
compensatory mechanisms such as lumbar hyperlordosis
or pelvic retroversion.

Two representative cases provide support for this
hypothesis. In one, a patient with a bisegmental angle
of 48° and a complication score of 5 exhibited a marked
increase in SVA, consistent with decompensated sagittal
balance. In contrast, another patient with a Cobb angle
of 54° and a score of 4 demonstrated preserved sagittal
alignment, suggesting successful compensation.

Segmental coronal deformity

In contrast to sagittal deformity—which, in
most cases, represented the primary radiographic
manifestation of construct failure—segmental coronal
deformity was observed far less frequently, being
documented in only 25% of cases.

Notably, there was no consistent correlation between
the presence or severity of coronal deformity and the
overall complication severity score. Specifically, coronal
malalignment was identified in two patients with a score
of 3 and in two others with a score of 5 (see Fig. 2). In
the remaining cases, even in the presence of significant
sagittal kyphosis, the coronal profile of the operated
segment remained essentially preserved (see Fig. 1).
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Fig. 5. Segmental kyphosis angle (in degrees)
relative to implant-related complication severity.
Notes. Boxplots represent median values and
interquartile ranges of the bisegmental Cobb angle in
each severity group. Dashed lines indicate threshold
values for clinical grading of kyphotic deformity.
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The likely mechanism underlying the development
of coronal deformity in these patients was presumed
to be asymmetric loss of structural support, possibly
due to unilateral screw failure or cage subsidence.
This assumption is supported by detailed radiographic
analysis of individual cases, in which isolated implant
loosening on one side appeared to precede the onset of
coronal angulation.

Neurological decline associated with implant
failure

The third group of complications addressed in this
study involved neurological deterioration as a potential
clinical manifestation of long-term anterior construct
failure. A decline in neurological status was documented
in 4 of 16 patients (25%).

In three cases, the ASIA grade worsened from Eto D,
and in one case from D to C, reflecting the development
of new or progressive neurological deficits during long-
term follow-up.

Analysis of complication severity in these patients
revealed the following distribution:

e Two patients with neurological decline had
complications classified as score 5;

. One patient had a score of 4;

. One patient had a score 3, primarily due to
screw migration.

. It is notable that all patients with neurological
deterioration exhibited relatively high segmental
kyphotic angles:

. In the two score 5 cases, kyphosis measured
75° and 69°, respectively;

. In the score 4 case, the angle was 42°;

. In the score 3 case, although the sagittal
deformity was moderate (28°), a concurrent coronal
deformity of 34° was present, which may have
contributed to neural compromise.

Despite these findings, meaningful statistical
analysis of neurological outcomes was limited by the
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small sample size, which precluded definitive conclusions
regarding causality or predictive risk.

Pain intensity and its clinical correlation

Among all the parameters assessed, pain intensity
proved to be the most variable and least correlated
with the structural manifestations of complications
categorized into the first two groups. Analysis of VAS
scores demonstrated that 56.2% of patients reported
mild pain, 31.2% reported moderate pain, and only
12.5% experienced severe pain.

Attempts to identify a statistically significant
relationship between pain severity and structural
parameters of implant failure were unsuccessful
(Fig. 6A). Moreover, it is worth noting that in one
case, where the only radiographically confirmed sign of
implant instability was an intracorporeal screw fracture
(assigned complication score = 1), the progressive onset
of pain was the primary reason for performing follow-up
CT imaging, which was conducted 6.5 years after the
initial surgery.

Similarly, segmental sagittal deformity exhibited
only a weak correlation with the severity of pain
symptoms. Statistical analysis using Spearman’s rank
correlation coefficient showed no significant association
(p = 0.23; p = 0.38). While an overall trend toward
increasing VAS scores with greater deformity angles
was observed, the severity of pain was not consistently
proportional to the anatomical degree of kyphosis.

This variability may be attributed to the influence
of several additional factors, including individual
differences in pain threshold, the presence of concurrent
degenerative changes in adjacent structures, and
variations in compensatory mechanisms such as postural
adaptation or segmental stiffening. These factors must
be considered when interpreting the clinical significance
of pain in the context of long-term implant-related
failure.
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Fig. 6. A - Distribution of pain intensity (VAS) by complication severity score. B - Correlation between

segmental kyphotic angle and pain intensity (VAS).
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Bone quality and its association with long-term
construct failure

As a potential factor influencing both the timing and
nature of implant failure in the long-term postoperative
period, we investigated BMD using CT-based HU analysis.
This hypothesis was driven by the observation that,
in cases of technically improper implant placement,
complications tend to become clinically apparent much
earlier.

In contrast, even when anterior instrumentation
is placed correctly, the long-term mechanical integrity
of the bone-implant interface may be substantially
influenced by the quality of local cancellous bone.
Progressive trabecular rarefaction, combined with
continuous micro-motion at the implant interface, may
ultimately lead to critical stress concentrations at points
of contact between the implant and the vertebral body.
This biomechanical vulnerability can lead to progressive
failure of fixation, even in the absence of any technical
errors during the initial surgery.

Therefore, bone mineral density should be
considered a potentially modifiable risk factor for
delayed mechanical failure following anterior spinal
stabilization. Our findings provide preliminary support
for this hypothesis (Fig. 7).

According to the results of Cox proportional hazards
regression analysis, a HU value < 135 was associated
with a trend toward increased risk of earlier complication
onset. The calculated hazard ratio (HR) was 2.83 (95%
CI: 0.93-8.67; p = 0.068), suggesting an approximately
threefold increase in risk among patients with lower
bone density. Although statistical significance was not
reached, the direction and magnitude of the observed

Mo complicationprobability
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effect point to a clinically meaningful association between
reduced BMD and construct failure.

Discussion

The results of this retrospective analysis of the long-
term postoperative period highlight several key aspects
related to the use of isolated anterior approaches for
stabilization in thoracolumbar junction injuries. Despite
the theoretical advantages of this strategy—such as
direct decompression of the spinal canal, restoration of
the anterior load-bearing column, and minimization of
the number of instrumented segments—the identified
complications point to the presence of specific, including
delayed, risks that must be carefully considered
when selecting the surgical approach and planning
postoperative monitoring.

Mechanical stability of the construct and its
failure mechanisms

One of the most significant findings in our cohort
was the high incidence of mechanical complications
related to fixation elements—primarily screw loosening
and plate migration. These results are consistent with
previously published data. Early generations of anterior
fixation systems (e.g., AO-ATL-P) were characterized by
limited rigidity of the screw-plate interface, which often
led to loosening and implant migration within several
years postoperatively, occurring in nearly one out of five
cases [21]. Improvements in implant design (e.g., ATLP,
Synthes) have led to more favorable outcomes: in the
series by Wilson J. A. et al., screw breakage occurred
in only 3.2% of cases, with no reported instances of
pseudarthrosis [22].
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Fig. 7. Kaplan-Meier curves showing the time to implant-related complications in relation to

bone mineral density (Hounsfield units, HU)
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A large meta-analysis involving over 700 patients
demonstrated that revision surgery due to mechanical
failure was required in 10.8% of patients following
isolated anterior fixation, compared to 4.7% after
isolated posterior fixation. The overall complication rate
was 30% and 14%, respectively [23]. This disparity is
commonly attributed to the fact that although anterior
constructs offer excellent axial support, they are less
resistant to shear and rotational forces, particularly in
cases of poor bone quality or suboptimal preparation of
the vertebral endplates. Excessive loading on the anterior
implant without supplemental posterior support may lead
to micromotion at the screw—-bone interface, resulting in
osteolysis and, ultimately, clinically significant implant
migration. The timely and solid formation of an interbody
fusion plays a critical role. As the graft consolidates,
axial loads are gradually transferred from the hardware
to the bone, thereby reducing the risk of implant fatigue
and failure [24].

While advances in implant design aim to reduce the
incidence of implant-related complications, outcomes for
isolated anterolateral corpectomy remain inconclusive
[25]. Locking plates can reduce the frequency of screw
migration but do not prevent periscrew osteolysis
and eventual load redistribution, which may lead to
intravertebral fragmentation of fixation elements.
Similarly, telescoping vertebral body replacement
systems—introduced to replace traditional cylindrical
mesh cages—facilitate implantation and allow for
controlled correction of sagittal alignment. However,
their lack of dedicated cavities for bone grafting
essentially eliminates the potential for forming a stable
fusion mass [26]. As a result, complications may not
decrease in frequency but instead shift in character,
often presenting with delayed onset after a prolonged
asymptomatic period.

A critical factor in the biomechanical reliability of
anterior-only spinal stabilization—especially following
corpectomy—is the cantilever effect. In classical
mechanics, a cantilever is a beam anchored at one end
and loaded at the other. Similarly, in spinal surgery, an
anterior fixation system (e.g., a plate and interbody cage)
functions as a cantilevered beam, transmitting significant
compressive and bending forces in the absence of
posterior support. Under physiological loading—
especially during trunk flexion—the entire upper body
weight is transmitted through the anterior construct,
while posterior elements remain unsupported. This
generates a pronounced bending moment in the sagittal
plane, concentrated at the cage-endplate interface.
Without posterior stabilization, the anterior implant
behaves as a fixed lever arm, significantly increasing the
risk of cage subsidence, implant migration, progressive
segmental kyphosis, and ultimately, loss of global
sagittal alignment [27].

As demonstrated by multiple biomechanical and
clinical studies, effective load transfer from the patient
to the implant system requires minimizing the moment
arm and establishing a compressive force across the
construct. This configuration enables the interbody cage
to participate in vertical load sharing, thereby enhancing
overall construct stability [28]. This means that when
properly applied, the plate and screws should generate
targeted axial compression across the cage, enabling
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it to participate in vertical load sharing. However, such
a configuration is technically demanding and depends
on precise implant positioning and meticulous endplate
preparation. Moreover, even under ideal conditions,
the absence of posterior tension-band support remains
a biomechanical limitation: compression can mitigate
the cantilever effect to some extent, but cannot fully
neutralize it [29].

Kyphotic Deformity and Sagittal Imbalance

Progressive segmental kyphosis emerged as one of
the most clinically relevant consequences of mechanical
construct instability. In our cohort, kyphotic angles
exceeding 40° were strongly associated with combined
mechanical failures, including cage dislocation and plate
migration. This finding aligns with previously published
studies, which emphasize that even minor implant
migration can significantly alter sagittal spinal alignment.

While anterior corpectomy with interbody fusion
effectively restores anterior column height and corrects
local kyphosis in the immediate postoperative period,
subsequent failure of secondary interbody fusion or
inadequate fixation may result in gradual subsidence of
the graft or implant protrusion, leading to progressive
kyphotic collapse [25]. The WFNS Spine Committee
recommends maintaining the residual kyphotic angle
below 20°, underscoring the importance of assessing
not only the local angle but also global sagittal alignment
parameters, such as sagittal vertical axis (SVA) and pelvic
incidence-lumbar lordosis (PI-LL) mismatch [14, 30].

A prospective study by Avanzi et al. demonstrated
that even in patients with segmental kyphosis >30°,
quality-of-life outcomes may remain satisfactory as long
as pelvic alignment and lumbar lordosis are preserved
[31]. This is attributed to compensatory mechanisms
such as pelvic retroversion and lumbar hyperlordosis,
which maintain the center of gravity over the femoral
heads and reduce the load on paraspinal musculature.
However, in younger patients with high functional
demands or in those with baseline hyperlordosis, these
compensatory capacities are limited [32]. In such cases,
even moderate increases in kyphotic angulation may
result in chronic back pain, muscle fatigue, and gait
disturbances [33].

For these patients, early detection of correction
loss (typically =5° compared to early postoperative
radiographs) is recommended, along with consideration
of posterior augmentation. Furthermore, kyphotic
deformity at the segmental level has been shown to
increase mechanical stress on both fixation elements
and bone-implant interfaces exponentially. This creates
a positive feedback loop: the more pronounced the
deformity, the higher the mechanical load, and the
greater the risk of further implant-related or structural
failure [34].

Neurological and Functional Outcomes

Spinal canal decompression achieved via anterior
corpectomy is typically radical and durable. In the
series by Wilson et al., none of the 31 patients
experienced neurological deterioration during long-term
follow-up [22]. However, isolated reports in the literature
describe late complications such as cage or screw
migration into the spinal canal, leading to compression
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of the dural sac [30]. Delayed neurological decline is
usually associated with either significant cage collapse
in the setting of severe osteoporosis, or posterior (less
commonly lateral) displacement of a long cortical screw
inserted at an excessive craniocaudal divergence angle
[35]. These events highlight the importance of early
postoperative imaging control and meticulous implant
placement. Specifically, screws should be positioned
within the cortical ring of the vertebral body, and cage
endplates should be closely apposed to the adjacent
vertebral endplates to minimize the risk of subsidence.

In our series, the incidence of neurological worsening
was low. All such cases were associated with major
mechanical failures—marked segmental kyphosis
(>60°), cage collapse, or spinal canal stenosis due to
implant migration. These findings suggest the potential
for delayed neural compromise due to either secondary
compression or vascular insufficiency related to spinal
canal deformation. Biomechanical modeling by Farley et
al. [3] demonstrated that segmental kyphosis exceeding
50° may result in excessive spinal cord tension and
impaired perfusion [36].

Interestingly, the severity of pain did not always
correlate with the degree of mechanical degradation.
Some patients with pronounced structural instability
reported minimal pain, whereas others experienced
significant discomfort in the context of isolated screw
migration. Similar observations have been reported in
the literature, highlighting the complex and multifactorial
nature of post-fixation pain syndromes [37, 38].

Bone Mineral Density and Prognostic Value

Assessment of BMD using HU measurements
revealed a significant correlation between lower HU
values and increased risk of early implant failure. A
prospective analysis by Su et al. demonstrated that
patients with HU < 135 had an almost threefold higher
risk of screw loosening or cage subsidence [39]. The
HU values observed in our cohort are consistent with
these findings.

A growing body of evidence suggests that thresholds
of <110 HU are critical for predicting posterior fixation
failure, while values <135 HU carry similar implications
for anterior constructs [40]. This indicates that
CT-based HU analysis may serve not only as a tool for
assessing fusion status but also as a reliable method for
stratifying patients according to their individual risk of
mechanical failure.

Limitations

This study has several significant limitations that
must be acknowledged. First, the relatively small
sample size (n = 16) limits the statistical power and
generalizability of the findings. Although this reflects
the low frequency of anterior-only stabilization in
thoracolumbar trauma and the rarity of long-term
follow-up beyond 5 years, it nonetheless restricts
subgroup comparisons and predictive modeling.

Second, the retrospective design of the study
introduces an inherent risk of selection and information
bias. Incomplete early postoperative imaging in some
cases limited our ability to quantify deformity progression
over time. While efforts were made to include only cases
with sufficient radiological and clinical documentation,
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variability in imaging quality and follow-up intervals may
have influenced the results.

Third, some outcome parameters—particularly
pain intensity—are inherently subjective and may have
been affected by patient-specific psychological and
physiological factors not captured in this dataset.

Finally, the study cohort was limited to two
institutions, which may influence surgical technique
consistency, rehabilitation protocols, and implant
selection. Multicenter prospective validation in larger
cohorts is warranted to confirm these findings and
further refine risk stratification based on bone quality
and implant design.

Conclusion

Anterior-only stabilization for thoracolumbar
junction injuries remains an acceptable option in
carefully selected clinical scenarios, providing effective
spinal canal decompression and restoration of anterior
column support while minimizing the number of
instrumented segments. However, long-term follow-up
demonstrates the presence of specific risks of mechanical
failure, particularly in the absence of supplemental
posterior support. The most frequently encountered
complications included screw loosening, anterior plate
migration, and cage subsidence—often accompanied
by segmental kyphotic deformity and, in more severe
cases, global sagittal imbalance and delayed neurological
deterioration.

The cantilever effect constitutes a key biomechanical
vulnerability of anterior constructs. Despite ongoing
advancements in fixation technologies, the risk of
delayed structural failure cannot be entirely eliminated. A
Hounsfield Unit value <135 may serve as a prognostically
unfavorable marker and should be considered for
incorporation into preoperative risk stratification.

Given the multifactorial nature of these complications
and their clinical significance, an individualized approach
is essential in selecting the stabilization strategy.
This includes strict adherence to technical principles
of implant placement and long-term radiological
surveillance. In cases of low predicted bone quality,
suspected or confirmed disruption of the posterior
ligamentous complex, or in patients with high functional
demands, isolated posterior stabilization appears to be
a more favorable option.

This study clearly demonstrates that even technically
successful surgical correction of thoracolumbar trauma
via an anterior-only approach does not guarantee the
absence of long-term complications. In contrast to
isolated posterior fixation, where complications tend to
be more predictable, easier to identify, and technically
simpler to revise, patients treated with anterior
corpectomy and stabilization require closer long-term
monitoring. These observations raise doubts about the
routine use of anterior-only constructs in a broad patient
population.

To validate these findings and refine the risk
stratification approach, prospective multicenter studies
with larger sample sizes are warranted. Additionally,
the proposed implant-related complication severity
scoring system should be further standardized, verified,
and—if necessary—refined or modified, to support
the development of evidence-based clinical guidelines
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for selecting the optimal stabilization method in
thoracolumbar junction trauma.

Disclosure
Conflict of interest
The authors declare that they have no conflicts of

interest.

10.

11.

12.

13.

14.

Funding
The study was not sponsored.

References

Costa F, Sharif S, Bajamal AH, Shaikh Y, Anania CD,
Zileli M. Clinical and Radiological Factors Affecting
Thoracolumbar Fractures Outcome: WFNS Spine Committee
Recommendations. Neurospine. 2021;18(4):693-703. doi:
10.14245/ns.2142518.259

Zhao QM, Gu XF, Yang HL, Liu ZT. Surgical outcome
of posterior fixation, including fractured vertebra,
for thoracolumbar fractures. Neurosciences (Riyadh,
Saudi Arabia). 2015;20(4):362-367. doi: 10.17712/
nsj.2015.4.20150318

Xu J,Yin Z, Li Y, Xie Y, Hou J. Clinic choice of long or short
segment pedicle screw-rod fixation in the treatment of
thoracolumbar burst fracture: From scan data to numerical
study. Int I Numer Method Biomed Eng. 2023;39(9):e3756.
doi: 10.1002/cnm.3756

Rajasekaran S, Kanna RM, Shetty AP. Management of
thoracolumbar spine trauma: An overview. Indian J Orthop.
2015;49(1):72-82. doi: 10.4103/0019-5413.143914

Bruno AG, Burkhart K, Allaire B, Anderson DE, Bouxsein
ML. Spinal Loading Patterns From Biomechanical Modeling
Explain the High Incidence of Vertebral Fractures in the
Thoracolumbar Region. Journal of bone and mineral
research : the official journal of the American Society for
Bone and Mineral Research. 2017;32(6):1282-1290. doi:
10.1002/jbmr.3113

Ren EH, Deng YJ, Xie QQ, Li WZ, Shi WD, Ma L, et al.
[Anterior versus posterior decompression for the treatment
of thoracolumbar fractures with spinal cord injury:a Meta-
analysis]. Zhongguo Gu Shang. 2019;32(3):269-277. doi:
10.3969/j.issn.1003-0034.2019.03.015

Mittal S, Rana A, Ahuja K, Ifthekar S, Yadav G, Sudhakar
PV, et al. Outcomes of Anterior Decompression and Anterior
Instrumentation in Thoracolumbar Burst Fractures-A
Prospective Observational Study With Mid-Term Follow-up.
J Orthop Trauma. 2022;36(4):136-141. doi: 10.1097/
BOT.0000000000002261

Kim WS, Jeong TS, Kim WK. Three-column reconstruction
through the posterior approach alone for the treatment
of a severe lumbar burst fracture in Korea: a case
report. J Trauma Inj. 2023;36(3):290-294. doi: 10.20408/
jti.2022.0075

Shokouhi G, Iranmehr A, Ghoilpour P, Fattahi MR, Mousavi
ST, Bitaraf MA, Sarpoolaki MK. Indirect Spinal Canal
Decompression Using Ligamentotaxis Compared With
Direct Posterior Canal Decompression in Thoracolumbar
Burst Fractures: A Prospective Randomized Study. Med J
Islam Repub Iran. 2023;37:59. doi: 10.47176/mjiri.37.59

Moreira CHT, Krause W, Meves R. Thoracolombar
Burst Fractures: Short Fixation, without Arthrodesis
and without Removal of the Implant. Acta Ortop
Bras. 2023;31(spel):e253655. doi: 10.1590/1413-
785220233101e253655

Vilela A, Couto B, Ferreira D, Cruz A, Azevedo J, Pereira
J, et al. Risk factors for failure in short segment pedicle
instrumentation in thoracolumbar fractures. Brain Spine.
2025;5:104266. doi: 10.1016/j.bas.2025.104266

Hu X, Barber SM, Ji Y, Kou H, Cai W, Cheng M, et al. Implant
failure and revision strategies after total spondylectomy
for spinal tumors. J Bone Oncol. 2023;42:100497. doi:
10.1016/j.jb0.2023.100497

Cobb’s Method For Quantitative Evaluation Of Spinal
Curvature: A Review. Journal of Pharmaceutical Negative
Results. 2023:4153-4159. doi: 10.47750/pnr.2022.13.506.550
Yaman O, Zileli M, Senturk S, Paksoy K, Sharif S.
Kyphosis After Thoracolumbar Spine Fractures: WFNS

http://theunj.org

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

Spine Committee Recommendations. Neurospine.
2021;18(4):681-692. doi: 10.14245/ns.2142340.170
Glassman SD, Berven S, Bridwell K, Horton W, Dimar JR.
Correlation of radiographic parameters and clinical symptoms
in adult scoliosis. Spine (Phila Pa 1976). 2005;30(6):682-
688. doi: 10.1097/01.brs.0000155425.04536.f7
Pickhardt PJ], Lee L], del Rio AM, Lauder T, Bruce
RJ, Summers RM, et al. Simultaneous screening for
osteoporosis at CT colonography: bone mineral density
assessment using MDCT attenuation techniques compared
with the DXA reference standard. Journal of bone and
mineral research : the official journal of the American
Society for Bone and Mineral Research. 2011;26(9):2194-
2203. doi: 10.1002/jbmr.428

Shu L, Wang X, Li L, Aili A, Zhang R, Liu W, Muheremu
A. Computed Tomography-Based Prediction of Lumbar
Pedicle Screw Loosening. BioMed research international.
2023;2023:8084597. doi: 10.1155/2023/8084597

Rupp R, Biering-Sorensen F, Burns SP, Graves DE, Guest
J, Jones L, et al. International Standards for Neurological
Classification of Spinal Cord Injury: Revised 2019. Top
Spinal Cord Inj Rehabil. 2021;27(2):1-22. doi: 10.46292/
sci2702-1

Vaccaro AR, Oner C, Kepler CK, Dvorak M, Schnake
K, Bellabarba C, et al. AOSpine thoracolumbar spine
injury classification system: fracture description,
neurological status, and key modifiers. Spine (Phila
Pa 1976). 2013;38(23):2028-2037. doi: 10.1097/
BRS.0b013e3182a8a381

Astrom M, Thet Lwin ZM, Teni FS, Burstrom K, Berg J. Use
of the visual analogue scale for health state valuation: a
scoping review. Qual Life Res. 2023;32(10):2719-2729. doi:
10.1007/s11136-023-03411-3

Thalgott JS, Kabins MB, Timlin M, Fritts K, Giuffre IM.
Four year experience with the AO Anterior Thoracolumbar
Locking Plate. Spinal Cord. 1997;35(5):286-291. doi:
10.1038/sj.5¢.3100399

Wilson JA, Bowen S, Branch CL, Jr., Meredith JW. Review
of 31 cases of anterior thoracolumbar fixation with the
anterior thoracolumbar locking plate system. Neurosurg
Focus. 1999;7(1):el. doi: 10.3171/f0c.1999.7.1.3

P PO, Tuinebreijer WE, Patka P, den Hartog D. Combined
anterior-posterior surgery versus posterior surgery for
thoracolumbar burst fractures: a systematic review
of the literature. Open Orthop J. 2010;4:93-100. doi:
10.2174/1874325001004010093

Cheers GM, Weimer LP, Neuerburg C, Arnholdt J, Gilbert
F, Thorwachter C, et al. Advances in implants and bone
graft types for lumbar spinal fusion surgery. Biomater Sci.
2024;12(19):4875-4902. doi: 10.1039/d4bm00848k

Ortiz Torres MJ, Ravipati K, Smith CJ, Norby K, Pleitez J,
Galicich W, et al. Outcomes for standalone anterolateral
corpectomy for thoracolumbar burst fractures. Neurosurg
Rev. 2024;47(1):816. doi: 10.1007/s10143-024-03049-w
Bhat AL, Lowery GL, Sei A. The use of titanium surgical
mesh-bone graft composite in the anterior thoracic or
lumbar spine after complete or partial corpectomy. Eur
Spine J. 1999;8(4):304-309. doi: 10.1007/s005860050178
Kallemeier PM, Beaubien BP, Buttermann GR, Polga DJ,
Wood KB. In vitro analysis of anterior and posterior
fixation in an experimental unstable burst fracture model.
J Spinal Disord Tech. 2008;21(3):216-224. doi: 10.1097/
BSD.0b013e31807a2f61

Li Z, Liu H, Yang M, Zhang W. A biomechanical analysis
of four anterior cervical techniques to treating multilevel
cervical spondylotic myelopathy: a finite element study.
BMC Musculoskelet Disord. 2021;22(1):278. doi: 10.1186/
$12891-021-04150-7

Calek AK, Cornaz F, Suter M, Fasser MR, Baumgartner S,
Sager P, et al. Load distribution on intervertebral cages
with and without posterior instrumentation. Spine J.
2024;24(5):889-898. doi: 10.1016/j.spinee.2023.10.017
Sharif S, Shaikh Y, Yaman O, Zileli M. Surgical Techniques
for Thoracolumbar Spine Fractures: WFNS Spine Committee
Recommendations. Neurospine. 2021;18(4):667-680. doi:
10.14245/ns.2142206.253

Avanzi O, Meves R, Silber Caffaro MF, Buarque de Hollanda
JP, Queiroz M. Thoracolumbar Burst Fractures: Correlation



Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

between Kyphosis and Function Post Non-Operative
Treatment. Rev Bras Ortop. 2009;44(5):408-414. doi:
10.1016/S2255-4971(15)30271-8

57

thoracic kyphotic deformity: a cadaveric study. Spine
(Phila Pa 1976). 2012;37(4):E224-230. doi: 10.1097/
BRS.0b013e31822dd69b

32. LeHueclC, Thompson W, Mohsinaly Y, Barrey C, Faundez A. 37. Sanderson PL, Fraser RD, Hall DJ, Cain CM, Osti OL,
Sagittal balance of the spine. Eur Spine J. 2019;28(9):1889- Potter GR. Short segment fixation of thoracolumbar burst
1905. doi: 10.1007/s00586-019-06083-1 fractures without fusion. Eur Spine J. 1999;8(6):495-500.

33. Hira K, Nagata K, Hashizume H, Asai Y, Oka H, Tsutsui S, et doi: 10.1007/s005860050212
al. Relationship of sagittal spinal alignment with low back 38. Tisot RA, Vieira JdS, Santos RTd, Badotti AA, Collares
pain and physical performance in the general population. DdS, Stumm LD, et al. Burst fracture of the thoracolumbar
Sci Rep. 2021;11(1):20604. doi: 10.1038/s41598-021- spine: correlation between kyphosis and clinical result of
00116-w the treatment. Coluna/Columna. 2015;14(2):129-133. doi:

34. McLain RF. The biomechanics of long versus short fixation 10.1590/51808-185120151402146349
for thoracolumbar spine fractures. Spine (Phila Pa 39. Su YF, Tsai TH, Lieu AS, Lin CL, Chang CH, Tsai CY, Su
1976). 2006;31(11 Suppl):S70-79; discussion S104. doi: HY. Bone-Mounted Robotic System in Minimally Invasive
10.1097/01.brs.0000218221.47230.dd Spinal Surgery for Osteoporosis Patients: Clinical and

35. Iwata S, Kotani T, Sakuma T, Iijima Y, Okuwaki S, Ohyama S, Radiological Outcomes. Clin Interv Aging. 2022;17:589-
et al. Risk Factors for Cage Subsidence in Minimally Invasive 599. doi: 10.2147/CIA.S359538
Lateral Corpectomy for Osteoporotic Vertebral Fractures. 40. Orosz LD, Schuler KA, Allen BJ, Lerebo WT, Yamout T, Roy
Spine surgery and related research. 2023;7(4):356-362. RT, et al. Performance comparison between Hounsfield
doi: 10.22603/ssrr.2022-0215 units and DXA in predicting lumbar cage subsidence in the

36. Farley CW, Curt BA, Pettigrew DB, Holtz JR, Dollin degenerative population. Spine J. 2025. doi: 10.1016/j.

N, Kuntz Ct. Spinal cord intramedullary pressure in

spinee.2025.03.028

BipaaneHi iMnnaHTaT-acouliioBaHi yCKlagHEeHHSA nicng i30/1bOBaHoOI
nepeaHboi ctabinisayii npu TpasMax rpyao-nonepeKkoBoro nepexoay:
pagionoriyHuii Ta KNiHIYHMA aHani3

O.C. HexnonouunH 1, Myxammag [xexaH3eb 2, B.B. Bep6os 3

1 BigaineHHs naTonorii CMMHHOIo
Mo3Ky Ta xpebTa, IHCTUTYT
Helipoxipyprii iMeHi akaa.

A.TM. PomogaHoBa HAMH YkpaiHn,
KwiB, YkpaiHa

2 BigaineHHs Helpoxipyprii, IHCTUTYT
HelipoHayk MeHaxaby, laxop,
MakuncraH

3BiaaineHHa BiAHOBNOBAaNbHOT
Helipoxipyprii, IHCTUTYT
Helipoxipyprii iMeHi akaa.

A.TM. PomogaHoBa HAMH YkpaiHn,
KwiB, YkpaiHa

Haaiviwna go peaakuyii 19.05.2025
lMpuiinaTa go ny6nikayii 22.06.2025

Appeca AnAa nUCTyBaHHA:
HexnonounH Onekcivi CepriioBund,
BigaineHHs natosiorii CIMHHOro Mo3Ky
Ta xpebta, IHCTUTYT Hespoxipyprii
imeHi akag. A.ll. PomogaHosBa,

ByA. lnatoHa Mavibopoau, 32, Kuis,
YkpaiHa, 04050, e-mail: AlexeyNS@
gmail.com

MeTa: ouiHUTK BigaaneHi iMnnaHTaT-acouilioBaHi ycknagHeHHs nicns
i3onboBaHOI NepeaHbOi cTabinizauii TpaBMaTUUYHUX YLWKOAXEHb FPyAo-
nonepeKoBOoro nepexoay Ta BUSABUTU CTPYKTYPHI 1 paaionorivyHi 3akoHOMipHOCTI,
NoB’si3aHi 3 HeCTabiNbHICTIO KOHCTPYKLi.

Martepianu i metoan. PeTpocnekTMBHE MYNbTULEHTPOBE AOCHAIAXEHHS
npoBeAeHO B ABOX HeWpoxipypriyHux yctaHoBax (Kwuis, YkpaiHa; Jlaxop,
MakucTtaH) y nepiog i3 2000 go 2023 pp. Y pgocnigXxeHHs 6yno 3any4deHo
16 nauieHTiB, SKi nepeHecnu nepeaHto cTabinisauito Ha piBHi Th1l-L2 i B
SIKMX yepe3 =5 pokiB pO3BMHYNNCS MexaHiYyHi ycknagHeHHs. PagionoriyHmi
aHanis (komn’'totepHa ToMorpadis, peHTreH) nepegbadaB OUiIHKY 0O3HakK
HecTabinbHOCTI KOHCTPYKLUii, cerMmeHTapHoro Kigo3y (MoandgikoBaHui metoq
Ko66a), 3aranbHoro caritanbHoro 6anaHcy (SVA) Ta wWinbHOCTI KicTKoBOI
TKaHWHK (B oanHuuax MayHcdinaga, HU). HeBponoriyHui ctatyc ouiHoBanu 3a
wkanot ASIA, iHTEHCUBHICTb 60110 — 3a Bi3ya/lbHOK aHasIoroBOO LWKanow
(VAS). Po3pobneHo wWwKany TSAXKOCTi yCKkNagHEHb Ha OCHOBI TUMy BiAMOBMU
iMnnaHTaTiB. CTaTUCTUYHMIA aHani3 npoBeaeHo B R 4.0.5.

Pesynbratn. HanyacTiwnmm ycknagHeHHsSMn 6ynu gedekTn, nos’a3aHi 3
remHTamMm (87,5%), mirpauisa nnactuHu (68,8%) i 3milweHHa kenaxa (31,3%).
BusiBneHo NpsiMmii 3B’130K MiXK TSXKICTIO KOHCTPYKTUBHOI BiAMOBM Ta BUPA3HICTIO
Kipo3y: MegiaHa kKyTa Kob66a npu HaNTSX4UMX yCKNaAHEHHAX CTaHoBWa 57°.
3aranbHuii caritanbHu ancbanaHc (SVA >50 mm) 3apeectpoBaHo B 31,3%
nauieHTiB, NepeBaXxHO B 0Ci6 i3 HANTSXUMMN yCKNaAHEHHAMU. MoripweHHs
HEBPOJIOMiYHOro cTaTycy BusBneHo B 25% BunaakiB (Mwe 3a HassBHOCTI
BMpa3Horo Kipo3y abo Mirpauii imnnanTaTiB). LWinbHicTb KicTkn <135 HU 6yna
noB’si3aHa 3 BULMM PU3NKOM PaHHbOI0 PO3BUTKY yCKNaAHeHb (BiAHOLIEHHS
pu3unkis - 2,83, p = 0,068). IHTeHCUBHICTb 60/1t0 Mana nuwe cnabkuii 38’130k
3i cTyneHem gedopmadii.

BucHoOBKM. I301b0BaHa nepeaHs ctabinizauis Ha piBHi rpyao-nonepekoBoro
nepexoay Aa€ 3MOry AOCArTM edpeKTUBHOI AeKOMMpecii Ta NiATPUMKU nepeaHboi
OMOPHOI KOJNIOHU, ane CYMpoOBOAXYETbCS PU3MKOM BigAaneHUX MeXaHiuyHux
ycknagHeHb, 0cobnnBO 3a BIACYTHOCTI 3aAHbOi dikcauii. EdekT koHconi
3aNMLWAETLCA KOYOBOI 6ioMexaHiyHO Bpa3nuMBICTIO. MNauieHTIB i3 WinbHICTIO
KicTkn <135 HU HanexaTb 40 rpynu NigBULLEHOrO pM3uKy. IHAMBIAyanizoBaHui
niaxia no Bubopy TakTukm cTabinisauii, ToUHe BCTAHOBMNEHHS iMMNaHTaTIB
i TpBaNMn papionoriyHUM Harnsa € KpUTUYHO BaXKIMBMMUK. Y pasi HU3bKOI
SIKOCTIi KiCTKM ab0 nifo3pm Ha NOLKOAXKEHHS 3alHLOI0 3B’A3KOBOI0 KOMMMJIEeKCY
OOUINBHIWOW € 3aA4Hs cTabinizaudis.

KnouoBi cnoBa: rpygo-nonepekoBuii nepexia, nepegHsi crabinizauyis,;
iMn1aHTaT-acouirioBaHi yCKAaAHEHHS, ANC/I0KalUis Kenaxa, cerMeHTapHui
Ki03; WiNbHICTb KICTKOBOI TKaAHNHU; e eKT KOHCOi
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Introduction: Malignant melanotic nerve sheath tumours are extremely rare
central nervous system neoplasms. Initially termed as Melanotic schwannoma
the nomenclature was revised in 2020 WHO classification to malignant
melanotic nerve sheath tumour (MMNST). They are rare aggressive peripheral
nerve sheath tumours. In spine, they more commonly occur in the lumbosacral
region (47.2%), followed by the thoracic (30.5%) and cervical (22.2%)
segments. Most common age group affected is between 20-50 years. MMNSTs
often tend to metastasize early and have poor prognosis. Surgical excision
is the mainstay of treatment followed by radiotherapy and/or chemotherapy.

Case report: Here we present the case of a 54-year- old male who presented
with gradually progressive lower limb weakness and hypertonia with bowel
and bladder involvement. Magnetic resonance study of the spine suggested
an intradural extramedullary melanoma at D4 level of spine. The rest of
the physical examination and metastatic workup were unremarkable. The
patient subsequently underwent tumour excision via trans-parsinterarticularis
approach. Histopathological examination was suggestive of malignant
melanotic nerve sheath tumour. Following surgery the patient’s lower limb
weakness improved significantly. At six-month follow-up patient did not show
any signs of recurrence.

Conclusion: Malignant melanotic nerve sheath tumours (MMNSTSs) are
extremely rare highly aggressive lesions that are often misdiagnosed on
neuroimaging. When a spinal tumour arising from a nerve root demonstrating
the characteristic of T1 hyperintensity and T2 hypointensity, MMNST should
always be included in differential diagnosis and metastatic workup, Clinical and
radiological evaluation should be done to rule out other associated syndromes.
Complete surgical excision followed by vigilant follow-up for early detection
of recurrence is recommended.

Keywords: spinal tumour; malignant melanotic nerve sheath tumour;
immunohistochemistry; spine surgery

Introduction

in both lower limbs. On examination the power of both

Malignant melanotic nerve sheath tumours
(MMNSTs) are extremely rare tumours of the central
nervous system [1]. Initially termed as melanotic
schwannoma the nomenclature was revised in 2020
WHO classification to malignant melanotic nerve sheath
tumour (MMNST) [2]. These tumours are rare aggressive
peripheral nerve sheath neoplasms [3]. In the spine
they most commonly occur in the lumbrosacral region
(47.2%), followed by thoracic (30.5%) and cervical
(22.2%) regions [4]. Most common age group affected is
between 20-50 years. MMNSTSs often tend to metastasize
early and have poor prognosis [5]. Surgical excision is
the mainstay of treatment followed by radiotherapy
and chemotherapy [6]. Through this case report we
aim to highlight the presentation and management of
a thoracic MMNST.

Case Report
Here we present a 54-year-old male with two-month
history of gradually progressive weakness and tightness

lower limbs was assessed as grade 2/5 according to
Medical research council (MRC). Hypertonia of grade
3 was noted bilaterally in the lower limbs, and sensory
hypoaesthesia was present in approximately 80% of the
area below the nipple line.

He had bladder and bowel incontinence. The
remainder of his physical examination was within normal
limits. Magnetic resonance imaging (MRI) of his spine
revealed a T1 hyperintense and T2 hypointense lesion at
the level of D4 vertebra. (Figures 1A, 1B, 2A and 2B).
The lesion was homogeneously enhancing on contrast
and was located intradurally and extramedullary on the
left side. A differential diagnosis of metastatic lesion
was made and thorough metastatic workup done, which
however failed to show any primary tumour elsewhere.

The patient underwent left transparsinterarticularis
approach under general anesthesia and tumour was
identified. Grossly, the tumour was blackish in colour,
highly vascular and adherent to adjacent structures
and the dura arising from the exiting dorsal nerve root

Copyright © 2025 Tamajyoti Ghosh, Dhruv Agarwal, Pranjal Kalita, Biswajit Dey, Binoy K Singh
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(Fig.3). The tumour was meticulously dissected from the
dura and surrounding tissues; the involved dorsal nerve
root was sacrificed (Fig. 4). The lateral portion of the
tumour was found adherent to pleura and was excised
(Fig. 5). The total duration of surgery was 120 minutes,
with an estimated blood loss of approximately 150 ml.

The patient was mobilized with support the very
next day of surgery, followed by aggressive passive
and active lower limb physiotherapy. Postoperatively,
patient’s lower limb power improved to MRC grade
4/5 and sensory hypoaesthesia reduced by 50%. The
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patient was able to walk with support. Histopathological
examination revealed the tumour as malignant melanotic
nerve sheath tumour (Fig. 6A and 6B). IHC panel showed
HMB45, S100, SOX10 positive, Ki67 index was 3%. GFAF,
BRAF and V600E were negative (Fig.7A and 7B).

The patient was followed up after 6 months
demonstrating substantial improvement in neurological
status and no evidence of recurrence. In the absence
of recurrence at thesix-month months follow-up, no
adjuvant therapy was recommended on multidisciplinary
team meeting.

Fig. 1A. Saggital T2-weighted MRI showing a hypointense lesion compressing the spinal cord at D4

level (red arrow)

Fig. 1B. Axial T2-weighted image showing a hypointense dumbbell-shaped lesion on left side with
significant cord compression extending transforaminally (red arrow)

Fig. 2A. Contrast-enhancing lesion at D4 (red arrow)
Fig. 2B. Coronal section image showing spinal lesion extending to the thorax (red arrow)

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.5. Careful dissection of the lateral portion of the tumour from the parietal pleura (white arrow)
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Fig. 6A. Tumour composed of plump spindle cells arranged in interlacing fascicles.

(H&E, 100X), marked with asterisks

Fig. 6B. Tumour cells obscured by melanin pigment (H&E, 100X)

Fig. 7A. Tumour cells positive for HMB45 (IHC, 400X)
Fig. 7B. Tumour cells positive for S100 (IHC 400X)

Discussion

Malignant melanotic nerve sheath tumour (MMNST)
occurs due to melanogenesis of Schwann cells [7]. The
most common syndromic association is Carney complex
in 50% of cases [5]. Carney complex includes autosomal
dominant disorder comprising of myxomas such as
cardiac, cutaneous and mammary, spotty pigmentation
and endocrine overactivity like Cushing’s syndrome and
acromegaly [8]. Our case had none of the above features
in preoperative clinical and radiological evaluation.
Extramedullary spinal melanotic schwannomas typically
present in the 30-40 years age group [9]. However,
in our case the age of the patient was 54 years old.
According to the literature, about 50% of MMNST
cases has local recurrence or distant metastasis at the
time of detection [9]. Metastatic workup of our case
did not reveal any metastasis. MRI findings includes

T1 hyperintensity and T2 hypointensity in a dumbell
shaped tumour arising from nerve root [10, 11] which
was consistent with our case. However, signal intensity
may vary depending upon the concentration of melanin
[12]. Patients undergoing surgery for MMNST should be
subjected to rigorous follow-up. The differential diagnosis
of MMNST includes leptomeningeal melanocytoma,
ancient schwannoma, pigmented neurofibroma, biphasic
sarcoma, neurilemmoma and melanoma [5].

Conclusion

Malignant melanotic nerve sheath tumours (MMNSTSs)
are extremely rare and highly aggressive neoplasms
that are often misdiagnosed in neuroimaging. Tumours
arising from nerve root having characteristic of T1
hyperintensity and T2 hypointensity, MMNST should
always be included in differential diagnosis. Metastatic

http://theunj.org
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workup along with clinical and radiological evaluation
should be done to rule out other associated syndromes.
Surgical excision followed by vigilant follow-up for early
detection of recurrence is recommended.

Ukrainian Neurosurgical Journal. Vol. 31, N3, 2025

including cardiac myxoma and the Cushing syndrome.
Am J Surg Pathol. 1990 Mar;14(3):206-22.doi:
10.1097/00000478-199003000-00002
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3108aKiCHIi MENAaHOTUYHI MYXIMHN HEPBOBUX 060/IOHOK — HaA3BUYAMHO PiAKiCHI
arpecuBHi HOBOYTBOPEHHS NepudepuyHnx HepBOBUX 060MOHOK. PaHiwe ix
HasuBaan «MefaHOTUYHa WBaHHOMa», ane B 2020 p. y knacudikauii BOO3 uen
TepMiH 3aMiHUIN Ha «3/105KiCHA MeTlaHOTUYHA Ny XJ/IMHA HEPBOBUX 060/TOHOK>.
Y xpebTi BOHM yacTiwe TpannsiTbCs B NONEPEKOBO-KPUXOBOMY Biaaini
(47,2%), piawe - y rpyaHomy (30,5%) Tta wunHomy (22,2%). HalhvyacTiwe
ypaXkaeTbCs BikoBa rpyna Big 20 4o 50 pokiB. 3N105KiCHi MENaHOTUYHI NYXJINHKU
HepBOBMX 0600HOK YacTO MalTb TEHAEHLIiI0O 4O PpaHHbOro MeTacTasyBaHHS
Ta NoraHum NporHo3. XipypriyHe BUAANEHHS — OCHOBHWIA MeTOoA NiKyBaHHS,
SIKWMIA 4ONOBHIOIOTL MPOMEHEBOK Tepani€to Ta/abo xiMioTepanieto.

KniHiyHui Bunagok. Yonosik BikoM 54 poku 3BepHYBCS 3i ckapramu Ha
cnabkicTb, WO NOCTYNOBO NPOrpecye, rinepToOHYC HMXKHIX KiHLiIBOK 3 ypaXK€HHAM
KMLWEeYHMKa Ta Ce4O0BOro Mixypa. MarHiTHo-pe3oHaHCcHe focnifXeHHs XxpebTa
BUSIBUJIO HASIBHICTb iHTpaAypasibHOi eKCTpaMeaynsapHoOi MenaHoMu Ha piBHi D4
xpebus. dizvkanbHe 06CTeXeHHA Ta 06CTEXEHHS Ha HAasABHICTb MeTacTasiB He
BUABUIN NATONOMYHUX 3MiH. MauieHTy 6yno npoBeAeHO BUAANEHHS NYX/INHN
Kpi3b TpaHCNapCiHTEpapTUKYISpHUIA AOCTyn. BUCHOBOK ricTtonaTonoriyHoro
[OCNIAXKEHHSA: 3/105KiCHA MeNnaHoTUYHa NyxaMHa HepBoBoi 06onoHKK. Micns
onepauii cnabkicTb y HUXHIX KiHLiBKaxX Naui€eHTa 3HAa4YHO 3MeHLwwmnacs. Mig vac
6-MiCAYHOro CrNOCTEPEXEHHSA HE BUABIEHO XOAHMUX 03HaAK peunansy.

BMCHOBKMW. 3N105KiCHI ME@NaHOTUYHI NYXJIMHW HEPBOBMX O0BONOHOK - ue
HaA3BMYaMHO PiAKICHI BUCOKOArpecuBHi yTBOPEHHS, SKi 4aCcTO HENpPaBU/bHO
AiarHOCTYIOTb NpW HelpoBi3yanizauii. AKLWO NyX/MHa CIMHHONO MO3KY BUHMKAE
3 HEPBOBOI0 KOPiHUA Ta AEMOHCTPYE XapaKTEPUCTUKWU FinepiHTEHCUBHOCTI
Ha T1l-3BaxeHOMYy 306paxeHHi Ta riNnOiHTEHCUBHOCTI Ha T2-3BaXeHOoMYy
306paxkeHHi, TO 3aBXAW Cnia NPOBOAMTU ANPEPEHUINHY AiarHOCTUKY 3i
3/109KICHOIO MEeNaHOTUYHOK MYXJIMHOIO HEePBOBOi 060MI0OHKM Ta 06CTEXEHHS
Ha HasABHICTb MeTacTa3iB, @ TaKOX KJIiHiYHEe Ta pajiosioriyHe obCcTexeHHs ans
3arnepeyvyeHHs iHWKUX CynyTHIX CMHAPOMIB. PeKoMeHA0BaHe NOBHE XipypriyHe
BUAANEHHSA NYXJIMHU 3 NOAAJIbLLUMM PETEIbHMUM CMOCTEPEXEHHAM A1 PAHHLOIO
BUSBJIEHHSA peunanBy.

KnrouoBi cnoBa: ryxsmHa xpebTa,; 3/105KiCHa MENIaHOTUYHA My X/INHa HEPBOBOT
060J10HKM; iMyHOricToXimisi; Xipypris xpebTta
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Aims: To highlight the diagnostic and therapeutic challenges of intracranial
mesenchymal tumors with FET::CREB fusion, emphasizing the role of molecular
diagnostics and immunohistochemistry in accurate identification.

Case report: A 44-year-old male presented with seizures and chronic
headaches. Brain MRI revealed a well-defined, enhancing lesion in the left
frontal lobe with significant perilesional edema. Gross total resection was
performed. Histopathological analysis showed round to oval, spindle, and
epithelioid cells within a mucoid stroma, along with lymphoplasmacytic
infiltration and prominent vasculature. Immunohistochemistry revealed
positivity for EMA, CD99, and Desmin, while molecular testing confirmed the
presence of EWSR1::CREB fusion. Adjuvant chemotherapy with temozolomide
and irinotecan was administered.

Discussion: FET::CREB fusion-positive tumors, a molecular variant of
angiomatoid fibrous histiocytoma, exhibit diverse morphological features
resembling meningiomas or schwannomas. Accurate diagnosis relies on
advanced molecular tools. Treatment primarily involves surgical resection,
with adjuvant therapies tailored to the tumor’s molecular profile.

Conclusion: Early and precise diagnosis using molecular studies is critical for
guiding treatment decisions. Further research is needed to refine therapeutic
strategies and explore targeted therapies for these rare tumors.
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Introduction

Intracranial mesenchymal tumor, FET::CREB fusion-
positive, is a recently recognized provisional entity in
the 2021 WHO Classification of Tumors of the Central
Nervous System [1]. These tumors are mesenchymal,
non-meningothelial in nature, exhibiting a wide
morphological spectrum. Mitotic activity is typically low
(<5 mitoses/mm2), and the tumor architecture may
range from syncytial or sheet-like to reticular or cord-
like structures. The stroma is generally collagenous or
myxoid. The defining diagnostic feature of these tumors
is the fusion between a member of the FET RNA-binding
protein family (EWSR1 or FUS) and a member of the CREB
family of transcription factors (ATF1, CREB, or CREM).
EWSR1::CREB fusion has been identified in angiomatoid
fibrous histiocytoma and clear cell sarcoma [2,3]. Prior
diagnostic terms such as “intracranial myxoid variant
of angiomatoid fibrous histiocytoma” or “intracranial
myxoid mesenchymal tumor with EWSR1::CREB family
gene fusions” are no longer recommended. This report
presents a case of an intracranial mesenchymal tumor,
FET::CREB fusion-positive, located in the left frontal lobe
of an adult patient.

Case report
A 44-year-old male patient presented with a history
of one episode of seizure and chronic persistence

headache for the past 10 years. Brain MRI with contrast
showed a well-defined, lobulated lesion in the left frontal
lobe, extending from the superior to the middle frontal
gyrus, with intense enhancement and hyperperfusion.
Significant perilesional edema was observed in the left
frontal lobe, particularly in the perisylvian region, as
well as in the genu and body of the corpus callosum.
There was also a mass effect on the bilateral lateral
ventricles (Fig. 1). The patient was started on oral
steroids (dexamethasone) and antiepileptic medication
(levetiracetam), resulting in significant improvement
in the headache. Neurological examination was
unremarkable.

The patient underwent a left frontal craniotomy, and
gross total resection of the tumor was achieved.

The tumor was well delineated, with firm and rubbery
consistency, consistent with the MRI findings (Fig. 2).

Postoperative imaging confirmed that a gross total
resection had been achieved (Fig. 3).

Histopathological Findings

Microscopic examination of Hematoxylin and Eosin
(H&E) - stained tissue sections revealed that the tumor
was composed of round to oval, spindle, and epithelioid
cells embedded in mucoid stroma. The tumor periphery
showed a lymphoplasmacytic infiltrate. Amianthoid
fibers-like collagen were observed at the tumor's
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edge, along with microcystic changes and prominent
vasculature. No marked cytological atypia, necrosis,
atypical mitotic figures, or whorling patterns were noted
(Fig. 4). Immunohistochemical staining revealed that the
tumor cells were positive for EMA, CD99, and Desmin.
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However, they were negative for GFAP, Synaptophysin,
S-100, CD-34, TTF-1, PR, and Pan-cytokeratin. These
findings were consistent with an intracranial myxoid
mesenchymal tumor.

Fig. 1. MRI images show a well-defined, intensely enhancing lesion in
the left frontal lobe (superior frontal gyrus and extending into the middle

frontal gyrus) with hyperperfusion

EHLLEMNILNTD

Fig. 2. Gross specimen of the
excised tumor
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Fig. 3. Postoperative imaging

Fig. 4. Microscopic images of
tumor sections showing round

to oval and spindle to epithelioid
cells embedded in mucoid stroma,
with lymphoplasmacytic infiltrate,
amianthoid fibers, microcystic
changes, and prominent vasculature

Discussion

In 1979, Enzinger described angiomatoid fibrous
histiocytoma (AFH) as a distinct fibrohistiocytic tumor,
primarily affecting children and young adults, and
resembling a vascular neoplasm [4]. AFH was included
in the 2021 WHO CNS classification as an intracranial
mesenchymal tumor [1]. Intracranial AFH is a rare
primary CNS tumor, with the longest reported patient
outcomes of up to five years and a median progression-
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free survival of 28 months 8 [3]. Patients with subtotal
resections tend to experience local recurrence within
12 months [5].

Histologically, AFH is characterized by a multinodular
proliferation of spindle-shaped or round cells with
syncytial growth, forming bundles surrounded by a
fibrous pseudocapsule, pericapsular lymphoplasmacytic
cuffing, and pseudovascular spaces filled with blood.
Desmin is often expressed, but myogenin or MyoD,
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EMA, and CD68 are negative. Diagnosing AFH remains
challenging due to its overlapping histological features
with other tumors [2, 5].

Intracranial mesenchymal tumors with FET::CREB
fusion represent a molecular variant of AFH. These
tumors are often characterized by a collagenous
stroma and dense intracellular matrix, which may
resemble myofibroblastic tumors, poorly differentiated
carcinomas, or meningiomas. Radiologically, these
tumors typically show hypointense T1 signals and
hyperintense T2 signals, with strong enhancement
following gadolinium administration. Differential diagnoses
include meningiomas and schwannomas, as these tumors
may mimic extra-axial lesions with homogeneous contrast
enhancement and a small dural tail on T1 fluid-attenuated
inversion recovery (FLAIR) [2, 6].

Tauziéde-Espariat et al. described 11 cases of CNS
mesenchymal tumors with FET::CREB fusion. Of these,
six were clustered with DNA methylation patterns, while
the remaining five were similar to extra-CNS tumors
such as angiomatoid fibrous histiocytomas, clear cell
sarcomas, or solitary fibrous tumors [3]. These findings
suggest that FET::CREB-fused intracranial tumors do not
represent a single molecular entity, but rather a family
of related tumors.

Treatment for intracranial mesenchymal tumors is
primarily surgical, with complete resection being the goal.
However, adjuvant therapies, including radiotherapy
and chemotherapy (often sarcoma-based regimens),
have been used in some cases [2, 7]. In our patient,
the initial diagnosis was challenging, but following
a comprehensive immunohistochemical panel and
molecular analysis, the correct diagnosis of intracranial
mesenchymal tumor, FET::CREB fusion-positive,
was established. The patient subsequently received
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systemic chemotherapy, including temozolomide and
irinotecan, tailored to sarcoma protocols, with good
tolerability. The patient exhibited a favorable initial
response to the sarcoma-based chemotherapy regimen,
with good tolerability and no significant adverse
effects noted during treatment. Follow-up MRI at 1
year postoperatively showed no evidence of tumor
recurrence (Fig. 5).

Conclusion

This case highlights the importance of molecular
studies and an extensive immunohistochemical workup
in diagnosing rare CNS tumors, such as FET::CREB
fusion-positive intracranial mesenchymal tumors. Early
and accurate diagnosis is critical to guide treatment
decisions, and personalized therapies based on molecular
profiles may improve patient outcomes. Further studies
and case reports will help refine treatment strategies
and explore novel therapeutic options for these rare
and complex tumors.
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Fig. 5. One-year follow-up brain MRI showing no residual or recurrent lesion in the left frontal region following
gross total resection of intracranial mesenchymal tumor with FET::CREB fusion
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BHyTpiluHbOuYepenHa Me3eHXxiManbHa nyxJimHa 3i 3amtTaMm FET::CREB:
AiarHOCTUYHI Ta TepaneBTUYHIi Npo6semMu B AOPOCNIOro nayieHra.
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MeTa: BUCBITAWTU AiarHOCTUYHI Ta TepaneBTU4YHIi npobnemu
BHYTPiLUHbOYEPENHUX Me3eHXiMalbHUX NYXJINH 3i 3AnTTaM FET::CREB, a Takox
pONb MONEKYNAPHOI AiarHOCTUKM W iIMYHOrICTOXiMii B TOYHIA iaeHTUdiKkauii
LMX MYXJIVH.

KniHiyuHni Bunagok. Yonosik BikoM 44 poku 3BepHYBCS 3i ckapramu Ha
CYAOMM Ta XPOHIiYHi rofioBHI 60/i. MarHiTHO-pe3oHaHcHa ToMorpadisi FO/I0BHOIO
MO3KY BUSIBM/IA YiTKO OKpecsieHe KOHTPaCTHe ypaXeHHs B NiBi 1060Bil YacTui
3i 3Ha4YHUM nepunesioHanbHMM HabpsakoMm. lNMpoBeaeHa ToTanbHa pesekuis
MO3Ky. lNicTonaTonoriyHe AOCMIAXEHHSA MoKa3asio HasABHICTb OKPYraux,
OBafibHUX, BEpeTeHOoNOoAIbHMX Ta eniTenioigHNnX KNiTUH y MYKOIAHOMY
CTpOManbHOMYy cepefoBuLi 3 niMdonnasMoumTapHoOlo iHdiNbTpauieo Ta
PO3BMHEHOIO CYANHHOIO CiTKOI. IMYHOriCTOXiMia BUSBMIA NO3UTUBHY peakLito
Ha EMA, CD99 ta Desmin, a MoneKkynsapHe 4OCNiAXEHHS NiATBEPANIIO HAABHICTb
3nuTTa EWSR1::CREB. lNpoBeaeHa aa'toBaHTHa XiMioTepanis TEMO30/10MiA0M
Ta ipUHOTEKaHOM.

0O6roBopeHHs. [MyXxn1MHn 3 No3nTUBHMM FET::CREB-311TTSIM, MONEKYNSipHUIA
BapiaHT aHrioMaToigHoi ibpo3HOI ricTiouMTOMM, AEMOHCTPYIOTb MOPMONOTiYHI
0co6nMBOCTI, WO HaragywTb MeHIHrioMM abo wWBaHHOMKW. ToYHa AiarHOCTUKa
3aNeXuTb Bii BUKOPUCTAHHA CYYaCHUX MONEKYNAPHUX MeTOoAiB. JlikyBaHHSA
HanvacTiwe nepenbavae XipypriyHy pesekuito, a Takox aa'toBaHTHY Tepanito,
afanToBaHy A0 MOMEKYAAPHOro Npodiato NyXanHN.

BUCHOBKW. PaHHS Ta TOYHa AiarHOCTUKA 3a AOMOMOrO MONEKYASAPHUX
OOCNiAXEeHb Ma€ BupiWwanbHe 3HAYEHHS ANS NPUNHATTS pilleHb WoAao
nikyBaHHs. HeobxigHO nMpoBecTU AOCAIAXEHHS ANS BAOCKOHAJIEHHS
TepaneBTUYHUX CTpaTeriin i BUBYEHHS UiNbOBOI Tepanii AN umx piaKiCHUX
My XJIMH.

KnrwouoBi cnoBa: BHyTpillHbOYepenHa Me3eHXiMasabHa nyxjnHa, 3/UTTS
FET::CREB,; aHriomatoigHa ¢ibpo3Ha rictioynmtoma;, EWSR1::CREB; nyxnauHa
LHC; monekynspHa fiarHoCcTuka
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